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Foreword

:2012(E)

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO

ngn-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part

The main task of technical committees is to prepare International Standards. Draft. International §
adopted by the technical committees are circulated to the member bodies fér+voting. Publicati
International Standard requires approval by at least 75 % of the member bodies ‘¢asting a vote.

In[ other circumstances, particularly when there is an urgent market requirement for such docu
technical committee may decide to publish other types of document:

—t an ISO Publicly Available Specification (ISO/PAS) represents:an agreement between technical
an ISO working group and is accepted for publication if it is ‘approved by more than 50 % of the
of the parent committee casting a vote;

—t an ISO Technical Specification (ISO/TS) represents;an agreement between the members of a
a vote.

further three years, revised to become an International Standard, or withdrawn. If the ISO/PAS or
cgnfirmed, it is reviewed again after a.further three years, at which time it must either be transform

International Standard or be withdrawn:

Aftention is drawn to the possibility that some of the elements of this document may be the subject
rights. ISO shall not be held-responsible for identifying any or all such patent rights.

IJO/PAS 17506 was prepared by the Khronos Group (as COLLADA Digital Asset Schema Rele
Specification, April 2008) and was adopted by Technical Committee ISO/TC 184, Automation sy§
integration, Subcemmittee SC 4, Industrial data.
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Industrial automation systems and integration — COLLADA

d

igital asset schema specification for 3D visualization of

industrial data

1

Scope

This Publicly Available Specification describes the COLLADA schema. COLLADA is, a\COLLAboratiye Design
Activity that defines an XML-based schema to enable 3D authoring applications to freely excharlge digital
agsets without loss of information, enabling multiple software packages to<be’/combined into pxtremely
powerful tool chains.

The purpose of this Publicly Available Specification is to provide a specification for the COLLADA gchema in
sufficient detail to enable software developers to create tools to process COLLADA resources. In p3rticular, it
is|relevant to those who import to or export from digital content_creation (DCC) applications, 3D interactive
applications and tool chains, prototyping tools, real-time visualization applications such as those usged in the
video game and movie industries, and CAD tools.

This Publicly Available Specification covers the initial design and specifications of the COLLADA sghema, as
well as a minimal set of requirements for COLLADA expotters.

2| Requirements

Requirements are indicated using “must?-in the following publication (reproduced on the following pages),
which is adopted as a Publicly Available-Specification:

CPLLADA Digital Asset Schema'Release 1.5.0 Specification, April 2008.

Pages i to xii of COLLADA Digital Asset Schema Release 1.5.0 Specification, April 2008, are for irfformation
only.

© I1SO 2012 — All rights reserved 1


https://standardsiso.com/api/?name=49dedf026320c96279eb35e0e8365799

ISO/PAS 17506:2012(E)

(Blank page)

© ISO 2012 — All rights reserved


https://standardsiso.com/api/?name=49dedf026320c96279eb35e0e8365799

ISO/PAS 17506:2012(E)

C. _LLADA

COLLADA - Digital Asset Schema Release 1.5.0

Specification

April 2008

Editors: Mark Barnes and Ellen Levy Finch, Sony.Computer Entertainment Ing.
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About This Manual

This document describes the COLLADA schema. COLLADA is a COLLAborative Design Activity that
defines an XML-based schema to enable 3D authoring applications to freely exchange digital assets
without loss of information, enabling multiple software packages to be combined into extremely powerful
tool chains.
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Réeaders of this document should:

OpenGL®.

Content of this Document

T

e purpose of this document is to Inm\/idr:\ a Qppr‘ifihnfinn for the COL L ADA _schema in sufficient detail

able software developers to create tools to process COLLADA resources. In particular, it is relevant ig
bse who import to or export from digital content creation (DCC) applications, 3D interactive applisatiofs
d tool chains, prototyping tools, real-time visualization applications such as those used in the.video g4

is document is public. The intended audience is programmers who want\io create applications, or plU
5 for applications, that can utilize the COLLADA schema.

e Have knowledge of XML and XML Schema.
 Be familiar with shading languages such as NVIDIA*Cg or Pixar RenderMan®.
¢ Have a general knowledge and understanding of eomputer graphics and graphics APls such as

is document consists of the following chapters:

is document covers the initial design and specifications of the COLLADA schema, as, Wellras a minimal
t of requirements for COLLADA exporters. A short example of a COLLADA instance document is

hme

Chapter/Section

Description

hapter 1: Design Considerations

Issues concerning the COLLADA design.

Phapter 2: Tool Requirements and ‘Options

COLLADA tool requirements for implementors.

hapter 3: Design Considerations

A general description of the schema and its design, and introd
of key concepts necessary for understanding and using COLLA

ction
NDA.

hapter 4: Programming-Guide

Detailed instructions for some aspects of programming using
COLLADA.

hapter 5: CoreElements Reference

Detailed reference descriptions of the core elements in the CO
schema.

L LADA

Phapter 6:\Physics Reference

Detailed reference descriptions of COLLADA Physics elements]

hapter’7: Getting Started with FX

Concepts and usage notes for COLLADA FX elements.

Rapter 8: FX Reference

Detailed reference descriptions of COLLADA FX elements.

Chapter 9: B-Rep Reference

Detailed reference descriptions of COLLADA B-Rep elements.

Chapter 10: Kinematics Reference

Detailed reference descriptions of COLLADA Kinematics elements.

Chapter 11: Types

Definitions of some simple COLLADA types.

Appendix A: COLLADA Example

An example COLLADA instance document.

Appendix B: Profile GLSL and GLES2 Example

A detailed example of the COLLADA FX <profile GLSL> element.

Glossary

Definitions of terms used in this document, including XML term

inology.

© ISO 2012 — All rights reserved
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Chapter/Section

Description

General Index

Index of concepts and key terms.

Index of COLLADA Elements

have their own reference pages.

Index to all COLLADA elements, including minor elements that do not

Typographic Conventions and Notation

Certain typographic conventions are used throughout this manual to clarify the meaning of the text:

Caoanvantionge
eRHoR

Doccorintion
= HoHoR

RRegular text

Descriptive text

<blue text>

XML elements

ourier-type font

Attribute names

Gourier bold File names
lue Hyperlinks
lfalic text New terms or emphasis

Jtalic Courier

Placeholders for values in commands or code

dlement1 / element2

element1 is the parent, element2 is the child; ferfurther information, refer to “Xpath
Syntax” at http://www.w3schools.com/xpathixpath syntax.asp

Notation and Organization in the Reference Chapters

The schema reference chapters describe each feature of the COKLADA schema syntax. Each XML elenpent
in|the schema has the following sections:

$ection Description

Iptroduction Name and purpose of\the element
Poncepts Background and:tationale for the element

Attributes Attributes applicable to the element

Related Elements

Lists of parent elements and of other related elements

hild Elements

Lists.ofwalid child elements and descriptions of each

[Petails

Information concerning the usage of the element

#xample

Example usage of the element

Child Element Conventions

The Child Elements tablellists all child elements for the specified element. For each child:

e “See main eftry” means that one of the Reference chapters has a main entry for the child elemept,
S0 refer tont for details about the child’s usage, attributes, and children.

e |[f thergis'not a main entry in the Reference chapters, or if the local child element’s properties val
from.the main entry, information about the child element is given either in the Child Elements tab
erin an additional element-specific subsection.

o0 <

For@example:
Name/example Description Default Occurrences
<camera> Brief_description. See main entry. 1 or more
(This means that there is a main Reference entry for
camera, so look there for detalils.)
<technique_common> Brief_description. See the following subsection. N/A
(This means that details are given here but in a (meaps not
separate table.) applicable)

April 2008
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Name/example Description Default Occurrences
<yfov sid="..."> Description, including discussion of attributes, None (italic
content, and relevant child elements. lowercase
(This means that there is no main Reference entry means none
for y£ov. Details are given here.) assigned)
NONE (means
the value NONE)

Child Element Order

XML allows a schema definition to include notation that requires elements to occur in a certain order wit
their parent element. When this reference states that child elements must appear in the following order;
refers to a declaration similar to the following, in which the XML <sequence> element states that
<é¢xtra> must follow <asset>:

X
rej
W
o):
at]

Other
R

<xs:sequence>

<xs:element ref="asset" minOccurs="0"/>

<xs:element ref="extra" minOccurs="0" maxOccurs="unbounded'/3
</xs:sequence>

UL also provides notation indicating that two or more child elements can occuk in any order. When thi
ference states that two child elements can appear in any order, it refers t6-the XML <choice> eleme
th an unbounded maximum. For example, in the following, <image> and'<newparam> must appear
ifore <extra> and after <asset>, but in that position, they can occur' in any order, and the unboung
fribute specifies that you can include as many of them as needed in‘any combination:
<Xs: Sequence>
<xs:element ref="asset" minOccurs="0"/>
<xs:choice minOccurs="0" maxOccurs="unbounded">
<xs:element ref="image"/>
<xs:element ref="newparam"/>
</xs:choice>
<xs:element ref="extra" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>

Sources of Information
bsources that serve as reference background material for this document include:

¢ Be familiar with shadingfanguages such as NVIDIA® Cg or Pixar RenderMan®.

e Have a general knowledge and understanding of computer graphics and graphics APIs such as
OpenGL®.

e Collada: Sailing-the Gulf of 3d Digital Content Creation by Remi Arnaud and Mark C. Barnes; AK
Peters, Lid.,)August 30, 2006; ISBN-13: 978-1568812878

¢ Extensible Markup Language (XML) 1.0, 2nd Edition

e XML.Schema

e XML Base

i

n

—

nt

ed

¢ XML Path Language

o XML Pointer [ anguage Framework

e Extensible 3D (X3D™) encodings ISO/IEC FCD 19776-1:200x
¢ Softimage® dotXSI™ FTK

e NVIDIA® Cg Toolkit

¢ Pixar's RenderMan®

Apri
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For more information on COLLADA, visit:

e www.khronos.org/collada
e http://collada.org

April 2008
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Chapter 1:
Design Considerations

Introduction

Development of the COLLADA Digital Asset Exchange schema involves designers and software enginedrs
frdm many companies in a collaborative design activity. This chapter reviews the more important design
goals, thoughts, and assumptions made by the designers during the inception of the project.

Assymptions and Dependencies

Diiring the first design phase of COLLADA, the contributors discussed and agreed.orithe following
agsumptions:

e This is not a game engine or run-time delivery format. We assume that.GOLLADA will be benefigjal
to users of authoring tools and to content-creation pipelines for interactive applications. We assyme
that most interactive applications will use COLLADA in the produgtion pipeline, but not as a final
delivery mechanism. For example, most games will use propfietary, size-optimized, streaming-
friendly binary files.

¢ Artists and end users will want to quickly develop andidest relatively simple content and test models
that still include advanced rendering techniques such'as vertex and pixel programs (shaders). W
assume that rapid prototyping of content is important to artists and developers and that a humap-
readable, text-based format, along with the ahility to create valid “empty” or partial content, is
essential.

4%

Goals and Guidelines

De¢sign goals for the COLLADA Digital’Asset Exchange schema include the following:

o To liberate digital assets ffom’proprietary binary formats into a well-specified, XML-based, royalt
free, open-standard format.

e To provide a standard.common language format so that COLLADA assets can be used directly
existing content.tool-chains, and to facilitate this integration.

o To be adopted by as many digital-content users as possible.

e To providé.an easy integration mechanism that enables all the data to be available through
COLLADA.

o Tobe/a basis for common data exchange among 3D applications.

o , To'be a catalyst for digital-asset schema design among developers and DCC, hardware, and
middleware vendors.

>

The following subsections explain the goals and discuss their consequences and rationales.

Liberate Digital Assets from Proprietary Binary Formats

Goal: To liberate digital assets from proprietary binary formats into a well-specified, XML-based, royalty
free, open-standard format.

Digital assets are the most valuable artifact for most 3D application users.

April 2008
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Developers have enormous investment in assets that are stored in opaque proprietary formats. Exporting
the data from the tools requires considerable investment to develop software for proprietary, complex
software development kits. Even after this investment has been made, it is stillimpossible to modify the
data outside of the tool and import it again later. It is necessary to permanently update the exporters with
the ever-evolving tools, with the risk of seeing the data become obsolete.

Hardware vendors need increasingly more-complex assets to take advantage of new hardware. The data
needed may exist inside a tool, but there is often no way to export this data from the tool. Or exporting this
data is a complex process that is a barrier to developers using advanced features, and a problem for
hardware vendors in promoting new products.

Mjddleware and tool vendors have to integrate with every tool chain to be able to be used by developers,
which is an impossible mission. Successful middleware vendors have to provide their own extensikle todl
chain and framework, and have to convince developers to adopt it. That makes it impossible for dévelopers
to] use several middleware tools in the same project, just as it is difficult to use several DCC {00ls in the
sdme project.

This goal led to several decisions, including:

o COLLADA will use XML.

XML provides a well-defined framework for structured content. Issues.such as character sets
(ASCII, Unicode, shift-jis) are already covered by the XML standardy making any schema that uses
XML instantly internationally useful. XML is also fairly easy to understand given only a sample
instance document and no documentation, something that ig’rarely true for other formats. There|are
XML parsers and text editors for nearly every language onevery platform, making the documentg
easily accessible to almost any application.

e COLLADA will not use binary data inside XML.

Some discussion often occurs about storing vertices and animation data in some kind of binary
representation for ease of loading, speed, and feduced asset size. Unfortunately, that goes counter
to the desire of being useful to the most number of users on development teams. Furthermore,
storing binary data within XML documentsyis problematic and well supported only using a base-4
encoding that contrarily increases the size of the data. Keeping COLLADA completely text baseq
supports the most options. COLLADA does provide mechanisms to store external binary data and
to reference it from a COLLADA: asset.

e The COLLADA common profile-will expand over time to include as much common data as possiple.

Provigde a Standard Common'Language Format

Gpal: To provide a standard common language format so that COLLADA assets can be used directly i
eNisting content tool-chains, and to facilitate this integration.

This goal led to thexCOMMON profile. The intent is that, if a user’s tools can read a COLLADA asset ang
uge the data preserited by the common profile, the user should be able to use any DCC tool for content
creation.

T facilitatethe integration of COLLADA assets into tool chains, it appears that COLLADA must provide[not
only aéséhema and a specification, but also a well-designed API (a COLLADA API) that helps integrate
CPILADA assets in existing tool chains. This new axis of development can open numerous new
possibilities, as well as provide a substantial saving Tor developers. Tts design has o be such as o facilitate
its integration with specific data structures used by existing content tool chains.

COLLADA can enable the development of numerous tools that can be organized in a tool-chain to create a
professional content pipeline. COLLADA will facilitate the design of a large number of specialized tools,
rather than a monolithic, hard-to-maintain tool chain. Better reuse of tools developed internally or externally
will provide economic and technical advantages to developers and tools/middleware providers, and
therefore strengthen COLLADA as a standard language for digital-asset exchange.

April 2008
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Be Adopted by Many Digital-Content Users

Goal: To be adopted by as many digital-content users as possible.

To be adopted, COLLADA needs to be useful to artists and developers. For a developer to measure the
utility of COLLADA to their problem, we need to provide the developer with the right information and enable
the measurement of the quality of COLLADA tools. This includes:

Provi

G
C

C
le

Provide a conformance test suite to measure the level of conformance and quality of tools.

e Provide a list of requirements in the specification for the tool providers to follow in order to be useful

de an Easy Integration Mechanism

pal: To provide an easy integration mechanism that enables,all the data to be available through
DLLADA.

DLLADA is fully extensible, so it is possible for developers to adapt COLLADA to their specific needs. ]
hds to the following goals:

Make COLLABA asset-management friendly:

Collect feedback from users and add it to the requirements and conformance test suite.

Manage bug-reporting problems and implementation questions to the public. This involves
prioritizing bugs and scheduling fixes among the COLLADA partners.

Facilitate asset-exchange and asset-management solutions.

Engage DCC tool and middleware vendors to directly support COLLADA exporters, importers, 4
other tools.

Developers win because they can now use every package in their pipelife: Tool vendors win
because they have the opportunity to reach more users.

Provide a command-line interface to DCC tool exporters and importers so that those tasks can |
incorporated into an automated build process.

Design the COLLADA API and future enhancements to COLLADA to ease the extension process
making full use of XML schema capabilities and rapid code generation.

Encourage DCC vendors to make.exporters and importers that can be easily extended.

If developers need functionality.that is not yet ready to be in the COMMON profile, encourage
vendors to add this functienality as a vendor-specific extension to their exporters and importers.

This applies to tools-specific information, such as undo stack, or to concepts that are still in the

consideration for inclusion in COLLADA, but that are urgently needed, such as complex shaders|{

Collect this information and lead the working group to solve the problem in the COMMON profilg
the next version-of COLLADA.

For example, select a part of the data in a DCC tool and export it as a specific asset.
Enable asset identification and have the correct metadata.
Enforce the asset metadata usage in exporters and importers.

)

pe

[his

by

for

Serve as Basis for Common Data Exchange

Goal: To be a basis for common data exchange among 3D applications.

The biggest consequence of this goal is that the COLLADA common profile will be an ongoing exercise.
Originally, it covered polygon-based models, materials and shaders, and some animations and DAG-based
scene graphs. In the future it will cover other more complex data types in a common way that makes
exchanging that information among tools a possibility.

April 2008
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Catalyze Digital Asset Schema Design

Goal: To be a catalyst for digital-asset schema design among developers and DCC, hardware, and
middleware vendors.

There is fierce competition among and within market segments: the DCC vendors, the hardware vendors,
and the middleware vendors. But all of them need to communicate to solve the digital-content problems for
developers. Not being able to collaborate on a common digital-asset language format has a direct impact
on the overall optimization of the market solutions:

e Hardware vendors are g |ffnrihg from the lack of features nyr\ncnd h\]/ DCC toals

N
ag
m
aq

S
lor:
o
1o

T
off

developers happy.

the actors and partners when the time becomes appropriate. Note that:

COLLADA.

companies concerned that SCE has 160 much control over COLLADA.

o Middleware vendors suffer because they lack compatibility among the tool chains.
e DCC vendors suffer from the amount of support and specific development required to make

o Developers suffer by the huge amount of investment necessary to create a workingAool-chain.

ny Computer Entertainment (SCE), because of its leadership in the videdbgame industry, was the right
talyst to make this collaboration happen. SCE has a history of neutrality*toward tool vendors and gane
bvelopers in its middleware and developer programs, and can bringdhis to the table, as well as its desife
raise the bar of quality and quantity of content for the next-generation platforms.

¢ Doing this too early will have the negative effectof partners who will feel that SCE is abandoning

¢ Doing this too late will prevent more external involvement and long-term investment from

pne of these actors can lead the design of a common language format, without being seen by the others
factoring a commercial or technical advantage into the design. No one can provide-the goals that will
bke everybody happy, but it is necessary that everybody accept the format. ItiSnecessary for all majo
tors to be happy with the design of this format for it to have wide adoption@nd be accepted.

=<

e goal is not for SCE to always drive this effort, but to delegate completely this leadership role to the nest
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Chapter 2:
Tool Requirements and Options

Introduction

Any fully compliant COLLADA tool must support the entire specification of data represented in the schema.
What may not be so obvious is the need to require more than just adherence to the schema specificatign.
Sdme such additional needs are the uniform interpretation of values, the necessity of offering crucial usqr-
configurable options, and details on how to incorporate additional discretionary features into toels. The goal
offthis chapter is to prioritize those issues.

Edach “Requirements” section details options that must be implemented completely by every compliant tpol.
Ope exception to this rule is when the specified information is not available within a panticular application).
A example is a tool that does not support layers, so it would not be required toexport layer informatior
(apsuming that the export of such layer information is normally required); howgver; every tool that did
sUpport layers would be required to export them properly.

The “Optional” section describes options and mechanisms for things that are not necessary to implement
but that probably would be valuable for some subset of anticipated dsers as advanced or esoteric optiops.

The requirements explored in this chapter are placed on tools tolgnsure quality and conformance to the
puirpose of COLLADA. These critical data interpretations and options aim to satisfy interoperability and

configurability needs of cross-platform application-development pipelines. Ambiguity in interpretation or
ornission of essential options could greatly limit the benefittand utility to be gained by using COLLADA. This
sgction has been written to minimize such shortcomings.

Edqch feature required in this section is tested by o€ or more test cases in the COLLADA Conformance
Test Suite. The COLLADA Conformance Test Suite, under development by The Khronos Group, is a sef of
topls that automate the testing of exporters and importers for applications such as Maya®, XSI®, and 3d$
Mpx®. Each test case compares the native content against that content after it has gone through the tod

I's
CPOLLADA import/export plug-in.
Exparters
Scope
The responsibilityofia®COLLADA exporter is to write all the specified data according to certain essential
opptions.
Requjrements
Hierardhy and Transforms
Doty Muct ha naccoinla 1o avinart
Bata Mustbe-possible-+ port
Translation Translations
Scaling Scales
Rotation Rotations
Parenting Parent relationships
Static object instantiation Instances of static objects. Such an object can have multiple transforms
Animated object instantiation Instances of animated objects. Such an object can have multiple transforms
Skewing Skews
April 2008
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Data

Must be possible to export

Transparency / reflectivity

Additional material parameters for transparency and reflectivity

Texture-mapping method

A texture-mapping method (cylindrical, spherical, etc.)

Transform with no geometry

It must be possible to transform something with no geometry (for example,

locator, NULL)

Materials and Textures

Data Must be possible to export
[RGB textures AN arbitrary number of RGB extures
RGBA textures An arbitrary number of RGBA textures

Baked procedural texture coordinates

Baked procedural texture coordinates

Common profile material A common profile material (PHONG, LAMBERT, €tc.)

fPer-face material Per-primitive materials

Vertex Attributes

Data Must be possible to export

ertex texture coordinates An arbitrary number of Texture Coordinates per vertex

ertex normals Vertex normals

ertex binormals Vertex binormals

ertex tangents Vertex tangents

ertex UV coordinates Vertex UV coordinates (distinct from texture coordinates)

ertex colors Vertex colors

Dustom vertex attributes Custom vertex atfributes

Animatjon

9%
o

All of the following kinds of animations (that don‘t\Specifically state otherwise) must be able to be export
uging samples or key frames (according to awiser-specified option).

Afimations are usually represented in an @pplication by the use of sparse key frames and complex contfols
and constraints. These are combined(by the application when the animation is played, providing final
output. When parsing animation data, it is possible that an application will not be able to implement the full
sqgt of constraints or controllers_tised by the tool that exported the data, and thus the resulting animatior]
w(ll not be preserved. Therefere/it is necessary to provide an option to export fully resolved transformatipn
data at regularly defined intervals. The sample rate must be specifiable by the user when samples are
preferred to key frames:

Exporting all available’animated parameters is necessary. This includes:

e Materigl\parameters

e TextUre parameters

e UV placement parameters
¢ “\Light parameters

Carera-parameters

e Shader parameters

¢ Global environment parameters
¢ Mesh-construction parameters
¢ Node parameters

e User parameters

April 2008
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Scene Data
Data Must be possible to export
Empty nodes Empty nodes
Cameras Cameras
Spotlights Spotlights

Directional lights

Directional lights

Point lights

Point lights

Ambient lights

Ambient lights

Exportlr User Interface Options

Bake matrices

Data Must be possible to export
Export triangle list Triangle lists

fExport polygon list Polygon lists

f

Baked matrices

bingle <matrix> element

An instance document that contains only a single <matrix> elemen{ for
each node. (See the following “Single <matrix> Element Option” discyssion.)

Single ¢matrix> Element Option

the ability to store only a single baked <matrix>.

Alside effect of this requirement is that any other data thattarget specific elements inside a transformatipn
stpck (such as animation) must target the matrix instead.

Commgnd-Line Operation
|

—

Optignal

A exporter may add any new,data.

Shader|Export

must be possible to run the full-featured exporter entirely from a command-line interface. This
reguirement’s purpose is to preclude expenters that demand user interaction. Of course, a helpful
inferactive user interface is still desirable;but interactivity must be optional (as opposed to necessary).

A exporter may expart’shaders (for example: Cg, GLSL, HLSL).

CPOLLADA allows transforms to be represented by a stack of different transformation element types, which
must be composed in the specified order. This representation is usefdl for accurate storage and/or

inferchange of transformations in the case where an application internally uses separate transformation
sthges. However, if this is implemented by an application, it sReuld be provided as a user option, retaining

Impgrters

Scop

w

Thetesponsibility of a COLLADA importer is to read all the specified data according to certain essential

options.

In general, importers should provide perfect inverse functions of everything that a corresponding exporter
does. Importers must provide the inverse function operation of every export option described in the
“Exporters” section where it is possible to do so. This section describes only issues where the requirements
placed on importers diverge or need clarification from the obvious inverse method of exporters.

© ISO 2012 — All rights reserved
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Requirements

It

must be possible to import all conforming COLLADA data, even if some data is not understood by the

tool, and retained for later export. The <asset> element will be used by external tools to recognize that
some exported data may require synchronization.

Optional

There are no unique options for importers.

|
Archjive Packaging

T
el

)

ngither of these conditions is met then the behavior is undefined.

T

T

=

content using an absolute URI, such as:

Op import and export, DCC tools must support the . zae format, which is a zip archive of ope©r severq

frggment then the indicated element is the starting point for application loading Ofthe . zae archive.

For example:

ae files (COLLADA documents) and all the referenced content (textures).

e archive must include a file named manifest.xml, an XML-encoded file that contains a'<dae_root>
bment. This element is a UTF8 encoding of the relative URI pointing to a . dae fileplfthe URI contains &

herwise, the <scene> element will be the starting point for application loading the . zae archive. If

e archive itself may include other archives (zip, rar, kmz,zae). The URI to reference a document
bide a nested archive, itself inside the .zae archive, will uséthe name of the nested archive in the path.

./internal archive.zip/directory/document.dae#element

s not possible to reference content outside of-an archive using a relative URI, but it is valid to referenc

[

file:///other directory/other document.dae#element

April 2008
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Chapter 3:

Sc

hema Concepts

Introduction

the COLLADA schema — are called COLLADA instance documents. The file extension chosen:fer these

T

language is used to describe the COLLADA feature set.

. flae in the year 2003, no preexisting usage was found.

other COLLADA elements, and provides additional conceptual information abouttiow COLLADA works

e COLLADA schema is an eXtensible Markup Language (XML) database schema. The XML Schema

bcuments that use the COLLADA schema — that is, that contain XML elements that are valid.accordin

cuments is . dae (an acronym for Digital Asset Exchange). When an Internet search was' completed f

is chapter briefly introduces basic XML terminology, describes how COLLADA elerients can refer to

j to

XML|Overview

XML provides a standard language for describing the content, structure, and semantics of files,
cuments, or datasets. An XML document consists primarily-ef elements, which are blocks of informatjon
syrrounded by start and end tags. For example:

d

T
th

El
th
el

F¢r additional inférmation about XML vocabulary, see the “Glossary.”

<node id="here">
<translate sid="trans"> 1.0 2.0 3.Q ¥/translate>
<rotate sid="rot"> 1.0 2.0 3.0 450%</rotate>
<matrix sid="mat">
1.0 2.0 3.0 4.0 5.0 6.0 7.0%8.0
9.0 10.0 11.0 12.0 13.041L470 15.0 16.0
</matrix>
</node>

is example contains four elemehts! <node>, <translate>, <rotate>, and <matrix>. The latter
fee elements are nested withiin the <node> element; elements can be nested to an arbitrary depth.

bments can have attributes; which describe some aspect of the element. For example, the id attribut
E <node> element inCthe’ example has the value “here”; this might differentiate it from another <node3
bment whose 1d attsibute value is “there”. In this case, the attribute’s name is “1d”; its value is “here”.

b Of

v

Addrness:Syntax

LA

C

A l H (D] ! ! ! HE H !
LLAUA USTCo tVVU ITISUNIAalr martis tU dUUIToS TICTTICI Itb Al vdaiutco VVItI mrarrn ID‘I:QI 10C UUCUITICIT I‘I:.

¢ URI addressing: Refers to the id attribute of an element. Used in url and source attributes.
Described in the following “URI Addressing” section.

e Scoped-ldentifier (SID) addressing: Refers to the sid attribute of an element. Used in target and
ref attributes, <SIDREF> and <SIDREF array> elements, and every other attribute or element
that contains or references an SID. Described in the following “Scoped-ldentifier (SID) Addressing”

section.
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URI Addressing

The url and source attributes of many elements use the URI addressing scheme that locates instance

documents and elements within them by their id attribute values.

URI Fragment Identifier

Many COLLADA elements have an id attribute. These elements can be addressed using the Uniform
Resource Identifier (URI) fragment identifier notation. The XML specification defines the syntax for a URI
fragment identifier within an XML document. The URI fragment identifier must conform to the XPointer
syntax, As COIl [ ADA addresses only unique identifiers with URI, the XPointer syntax used is called the

S
in

In

e

el

URI Pa

T
R
as
is

orthand pointer notation. A shorthand pointer is the value of the id attribute of an element in the
btance document.

aurl or source attribute, the URI fragment identifier is preceded with the literal pound sign.or’hash

character (“#”). In a target attribute, there is no pound sign because it is not a URI. For example, the
sgdme <source> element is addressed as follows using each notation:

<source id="here" />
<input source="#here" />
<bind target="here" />

Fgr example, within a COLLADA instance document, a light defined with the4D “Lt-Light” can be
ferenced using <instance light url = "#Lt-Light">. In thefollowing example, the light node

bment refers to the light element found in the light library.

<library lights>
<light id="Lt-Light" name="1light">
<technique common>
<ambient>
<color>1l 1 1</color>
</ambient>
</technique common>
</light>
</library>

<node id="Light" name="Light'">
<translate>-5.000000 102000000 4.000000</translate>
<rotate>0 0 1 0</rqtate>
<rotate>0 1 0 0</fotate>
<rotate>1 0 0 0O<V{rotate>
<instance light-uirl="#Lt-Light" />
</node>

h Syntax

e syntax of URIs.is defined in the Internet Engineering Task Force (IETF) document RFC 3986, “Unifo
bsource |dentifier (URI): Generic Syntax,” available at http://www.ietf.org/rfc/rfc3986.1xt. It defines a UR
consisting of five hierarchical parts: the scheme, authority, path, query, and fragment. In BNF, the sy

scheme ":" hierarchy-part ["?" query ] ["#" fragment ]

m
R
htax

hierarchy=—part = "//" authority nath-abempty
/ path-absolute
/ path-rootless
/ path-empty

The scheme and the hierarchy-part are required. The hierarchy-part, however, can be an empty path.

URI syntax requires that the hierarchical pathname levels (such as directories) be separated with forward
slashes (/") and that other special characters within the path be escaped, for example, converting spaces
to their hexadecimal representation “%20”. An absolute path, such as a native file-system path, that does
not conform to IETF format must be adjusted to do so. For example, the absolute Windows path

April 2008
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“C:\foo\bar\my file#27.dae”, by URI syntax definition, could be interpreted as a relative path
(starting with “C”) to the current base URI — and, furthermore, backslashes could be treated the same as
any other text character, not as valid separators. Although some applications look for Windows paths and
convert them to valid URIs, not all applications do. Therefore, always use valid URI syntax, which for this
example would be “/C:/foo/bar/my%20file%2327.dae”.

Note: \Whenever possible, it is better encoding practice to use paths that are relative to the location of the
document that references them rather than to use absolute paths.

Scoped-ldentifier (SID) Addressing

Alscoped identifier (SID) is a value of sid_type, defined as an XML Schema Language NCName type
(xis : NCName) with the added constraint that its value is unigue within the scope of its parent element,

arpong the set of SIDs at the same hierarchical level, as found using a breadth-first traveral. ARrSID mig
bg¢ ambiguous across <technique> elements.

—

Every attribute and element that contains or references a path to an SID uses values of type

sldref type, which is a COLLADA-defined addressing scheme of 1d and sid attfibutes to locate
elements within an instance document. This includes the target and ref attrigutes, the <SIDREEF> and
<$IDREF_array> elements, and every other attribute or element that contains'or references an SID path.

SID Addressing Syntax
The syntax of scoped-identifer addressing (previously called target addressing) has several parts:

e The first part is the id attribute of an element in the instance/document or a dot segment (“.”)
indicating that this is a relative address.

e Zero or more scoped identifiers (SIDs) follow. Each isipreceded by a literal slash (“/”) as a path
separator; if this part is empty, then there is no literal slash. The scoped identifiers are taken fronp a
child of the element identified by the first part. Fer nested elements, multiple scoped identifiers can
be used to identify the path to the targeted element.

e The final part is optional. This is a C/C++=style structure-member selection syntax for addressing
element values. If this part is absent, alFmember values of the target element are targeted (for
example, all values of a matrix). If this part is present, it can take one of two forms:

= The name of the member(value (field) indicating symbolic access. This notation consists of:

e Aliteral period (“."hindicating member selection access.

¢ The symbolic name of the member value (field). The “Common Glossary” subsection latgr in
this chapteridocuments values for this field under the common profile. Application-defingd
values are also permitted, although, in that case, interoperability is not assured.

= The cardinal-position of the member value (field) indicating array access. The array-access

syntax'can be used to express fields only in one-dimensional vectors and two-dimensional
matfices. This notation consists of:

® (A literal left parenthesis (“ (”) indicating array selection access.
e A number of the field, starting at zero for the first field.
e A literal right parenthesis (*) *) closing the expression.

SID Addressing Examples
Here are examples of scoped-identifier addressing:

<channel target="cube/translate.X" />

<connect param ref="cube/translate.X" />
<SIDREF>cube/translate.X</SIDREF>

<SIDREF array>cube/translate.X cube/translate.Y</SIDREF array>

April 2008
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In the following example, three of the <channel> elements target one component of the <translate>
element’s member values denoted by X, ¥, and z. Likewise, the <rotate> element’s ANGLE member is
targeted twice using symbolic and array syntax, respectively:

<channel target="here/trans.X" />
<channel target="here/trans.Y" />
<channel target="here/trans.z" />
<channel target="here/rot.ANGLE" />
<channel target="here/rot(3)" />
<channel target="here/mat (3) (2)" />

<node id="here">
<translate sid="trans"> 1.0 2.0 3.0 </translate>
<rotate sid="rot"> 1.0 2.0 3.0 4.0 </rotate>
<matrix sid="mat">
1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0
9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0
</matrix>
</node>

Fgr increased flexibility and concision, the SID addressing mechanism allows forskipping XML elementd. It
is|not necessary to assign id or sid attributes to all in-between elements.

Fgr example, you can target the Y value of a camera without adding sidattributes for <optics> and the
<technique> elements. Some elements don’t even allow id and §4d attributes.

It |s also possible to target the <yfov> of that camera in multipledechniques without having to create extra
animation channels for each targeted technique (techniques are*“switches”: One or the other is picked gn
import, but not both, so it still resolves to a single target).

—

Far example:
<channel source="#YFOVSampler" target="CameralOl/YFOV"/>

<camera id="#CameraOl">
<optics>
<technique common>
<perspective>
<yfov sid="YEOV">45.0</yfov>
<aspect ratfo¥1.33333</aspect ratio>
<znear>1,0</znear>
<zfar>1000.0</zfar>
</perspecive>
</technigue common>
<technigue profile="OTHER">
fpavam sid="YFOV" type="float">45.0</param>
<otherStuff type="MySpecialCamera">DATA</otherStuff>
< technique>
<foptics>
&/camera>

Without allowing for skipping, targeting elements would be a brittle mechanism and require long attributes
and potentially many extra animation channels. Of course you can still use separate animation channels if
the targeted parameters under different techniques require different values.

April 2008
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Instantiation and External Referencing

The actual data representation of an object might be stored only once. However, the object can appear in a

scene more than once. The object may be transformed in various ways each time it appears. Each

appearance in the scene is called an instance of the object. The family of instance * elements enables a

COLLADA document to efficiently describe the instantiation and sharing of object data.

Each instance inherits the local coordinate system from its parent, including the applicable <unit> and
<up_axis> settings, to determine its position, orientation, and scale.

EillCh instance of the object can be unique or can share data with other instances. A unique instance ‘ha

0
sh
af

n copy of the object’s data and can be manipulated independently. A non-unique (shared) instance
ares some or all of its data with other instances of that object. Changes made to one shared instance
ect all the other instances sharing that data.

hen the mechanism to achieve this effect is local to the current scene or resource, it is called
stantiation. When the mechanism to achieve this effect is external to the current scene or resource, it i
lled external referencing.

pte: COLLADA does not dictate the policy of data sharing for each instance=~Jhis decision is left to th
h-time application.

bment points to an element of the appropriate related type.
core COLLADA, these elements are:

¢ <J<instance_animation>
¢ <instance_camera>

¢ <instance_controller>
¢ <instance_formula>

¢ <instance_geometry>

¢ <instance_light>

¢ <instance_node>

¢ <J<instance_visual, scene>
COLLADA Physics, these‘elements are:

¢ <instance_force_field>

® <instange physics_material>
¢ <instamgce physics_model>

¢ <Jinstance physics_scene>

* <instance_rigid body>

¢ <instance_rigid_ constraint>

5 its

152

N

DLLADA contains several instance_* elements, which instantiate their related elements. For example,
instance_animation> describes an instance of <animation®¢ The url attribute of an instance

In

In

COLLADA FX, these elements are:

® <instance_effect>

¢ <instance_image>

¢ <instance_material>
COLLADA kinematics, these elements are:

¢ <instance_articulated system>

April 2008
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¢ <instance_joint>
¢ <instance_kinematics_model>

¢ <instance_kinematics_scene>

The

Common Profile

The COLLADA schema defines <technique> elements that establish a context for the representation of

in

t

o)

Nam

Common Profile Elements

T

elements. For examplé:

E

legs the commoan profile. For example, an <input> element that appears within the scope of the |

Ope aspect of the COLLADA design is the presence of techniques for a common profile. The
<technique common> and <profile COMMON> elements explicitly invoke this profile. AlNeols that

rse COLLADA content must understand this common profile. Therefore, COLLADA prdvides a definition
fof the common profile.

The COLLADA common profile uses the following naming conventions for ganenical names:

he COLLADA schema.

ihg Conventions

e Parameter names are uppercase. For example, the values for the’sparam> element’s name
attribute are all uppercase letters:

<param name="X" type="float"/>

in the XML Schema, or in the C/C++ languages. Type-names are otherwise inter-capitalized. Fo
example, the values for the <param> element’s type attribute follow this rule:

<param name="X" type="float"/>

¢ Input and parameter semantic names are uppercase. For example, the values for the <input>
<newparam> elements’ semantic attribute are all uppercase letters:

<input semantic="POSITION".-source="#grid-Position"/>

<newparam sid="blah">
<semantic>DOUBLE_SIDED</semantic>
<float>1.0</floaty>

</newparam>

e COLLADA commen-profile is declared by the <technique common> or <profile COMMON>

<technigue common>
<!=<YPhis scope is in the common profile -->
<¥tecChnique common>

lpmeénts that appear outside the scope of a <technique common> element are not in any profile, my

ormation that conforms to a configuration profile. This profile information is currently outside the scep

b Of

e Parameter types are lowercase when they correspondite a primitive type in the COLLADA scherma,

and

ch

<polygons> element is not in the common profile; rather, it is invariant to all techniques and profiles.

Example and Discussion on Techniques

More generally, <technique common> and <technique> together represent the design idiom for

C

OLLADA multirepresentation and extensibility by alternative profiles. COLLADA enables multiple

representations of many elements using one <technique common> and zero or more <technique>

el

ements. The common technique, which is required, is a strongly typed representation of the element.

April 2008
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Other techniques are defined by a vendor supplying an alternative representation. Each <technique> has
a profile attribute that indicates the platform (product name or similar) to which the extension applies.

Each alternative representation of an extensible element should contain values that describe the element for
that profile. The representations may have coherency among profiles, although that is not required. In other
words, if <technique_common> describes an ambient light, it is valid if a <technique> for that light
describes something else, such as an area light, for that profile.

<channel source="#YFOVSampler" target="Camera0l/YFOV"/>

amere—td=—Cameratt
<optics>
<technique common>
<perspective>
<yfov sid="YFOV">45.0</yfov>
<aspect ratio>1.33333</aspect ratio>
<znear>1.0</znear>
<zfar>1000.0</zfar>
</perspective>
</technique common>
<technique profile="OTHER">
<param sid="YFOV" type="float">45.0</param>
<otherStuff type="MySpecialCamera">DATA</othekStuff>
</technique>
</optics>
</camera>

¢ All consuming applications must recognize <technique_ common>. Information in this techniq\lre
is designed to be used as the reliable fallback when no other technique is recognized by the curfent
runtime.

e If an exporting application uses any <teehnique> elements, it must include a
<technique common>.

¢ All technigues in a specific location fepresent the same concept, object, or process, but might
provide entirely different information for that representation depending on the target application.

* A consuming application can.choose among the <technique>s; if it doesn’t explicitly choose,
<technique_common>is the default.

Common Glossary

This section lists the-canonical names of parameters and semantics that are within the common profile.
Alpo listed are themember-selection symbolic names for the target attribute addressing scheme.

The common ¥param> (data flow) name attribute and <newparam> semantic values are:

alue ofsrame or Type Typical Context Description Default

gemantiC attribute

A float_type <material>, Alpha color N/A
<texture> component

ANGLE float_type <animation>, Euler angle N/A
<light>

B float_type <material>, Blue color N/A
<texture> component

DOUBLE_SIDED Boolean <material> Rendering state N/A

G float_type <material>, Green color N/A
<texture> component

© ISO 2012 — All rights reserved
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Value of name or Type Typical Context Description Default
semantic attribute
P float_type <geometry> Third texture N/A
coordinate
Q float_type <geometry> Fourth texture N/A
coordinate
R float_type <material>, Red color N/A
<texture> component
float type <geometry> First texture N/A
coordinate
T float_type <geometry> Second texture N/A
coordinate
TIME float_type <animation> Time in seconds N/A
(/] float_type <geometry> First generic N/A
parameter
v float_type <geometry> Second generie N/A
parameter
W float_type <animation>, Fourth Cartesian N/A
<controller>, coordinate
<geometry>
X float_type <animation>, First Cartesian N/A
<controller>, coordinate
<geometry>
Y float_type <animationX, Second Cartesian N/A
<controlder>, coordinate
<geometry>
.4 float_type <anilation>, Third Cartesian N/A
<edrtroller>, coordinate
<geometry>

The common <channel> target attribute member selection values are:

alue of target Type Description
attribute

' # V)’ float type Matrix or vector field

(Y # Y
A float_type Alpha color component
ANGLE float_type Euler angle
B float_type Blue color component
¢ float_type Green color component
I float_type Third texture coordinate
@ float_type Fourth texture coordinate
R float_type Red color component
S float_type First texture coordinate
T float_type Second texture coordinate
TIME float_type Time in seconds
U float_type First generic parameter
v float_type Second generic parameter
W float_type Fourth Cartesian coordinate
X float_type First Cartesian coordinate

April 2008
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Recall that array index notation, using left and right parentheses, can be used to target vector and matrix

fields.
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Chapter 4:
Programming Guide

Introduction

T

is chapter provides some detailed explanations for COLLADA programming.

About Parameters in COLLADA

gi

CPOLLADA provides the following element for working with general parameters:

In|COLLADA FX, a <param> (core) or <newparam> element declares a bindable parameter within the
en scope. Parameters’ types do not have to strictly match to be successfully bound, The types must|be
campatible, however, through simple (and sensible as defined by the application).conversion or promotipn,
sych as integer to floating-point, or £loat3_type to £loat4_type, or Boolean to integer.

CPLLADA provides the following basic elements for working with parameters in FX and kinematics:

Fgr details about parameters in FX, see Chapter 7 Getting Started with FX.

e <param> (core): Defines a parameter and sets its type and valuéitor immediate use.

¢ <newparam>: Creates a parameter.
e <setparam>: Changes or sets the type and value of'a parameter.
¢ <param> (reference): Refers to an existing parameter created by <newparam>.

Curve Interpolation

Introdluction
bth <geometry>/<spline> and <animation>/<sampler> define curves. The first represents cur
thiat can be displayed; the second represents curves that are used to create animations.

Spli

This section provides information to.describe an unambiguous implementation of <geometry>/<splii
and <animation>/<sampler> CUrves.

B

CPLLADA defines-a semanti c attribute for the <input> element that identifies the data needed for
inferpolatingslirves. The values for this attribute include POSITION, INTERPOLATION, LINEAR STEPS,

withinda'source allows an application to specify the type of curve to be processed; the common profile

INPUT, OUTPUT, IN_TANGENT, OUT TANGENT, and CONTINUITY. In addition, the <Name array>

he>

vVes

d¢fines the values BEZIER, LINEAR, BSPLINE, and HERMITE. This section describes how COLLADA

uses these semantics and curve names.

ne Curves (<geometry>/<spline>)

The COLLADA specification of animated curves (Kanimation>/<sampler>) is derived from the dataflow

definition of the drawing primitive for cubic polynomial curves (Kgeometry>/<spline>).

A curve is defined in segments. Each segment is defined by two endpoints. Each endpoint of a segment is
also the beginning point of the next segment. The endpoints for segment[i] are given by POSITION [i] and

April 2008
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POSITION[i+1]. Therefore, a curve with n segments will have n+1 positions. Points can be defined in two or
in three dimensions (2D or 3D).

The behavior of a curve between its endpoints is given by a specific interpolation method and additional
coefficients. Each segment can be interpolated with a different method. By convention, the interpolation
method for a segment is attached to the first point, so the interpolation method for segment][i] is stored in
INTERPOLATION[]. If an n-segment curve is open, then INTERPOLATION[v+1] is not used, but if the
curve is closed (the endpoint of the last segment is connected to the beginning point of the first segment),
then INTERPOLATION[n+1] is the interpolation method for this extra segment. The closed attribute of the

<spline> element indicates whether the curve is closed (trie) or open (false- this is the default)

LINEAR STEPS is an optional <input> semantic that indicates how precisely a curve needs to be
inferpolated. In general, a complex curve inside a segment is done by approximations using a subdivisig
on line segments. The number of subdivisions is given by LINEAR STEPS.

=)
>

Here's how a spline definition might look in COLLADA:

<spline closed="true">
<source id= "positions" >

<!-- contains n+l1l values --> </source>
<source id="interpolations" >
<!-- contains n+1 values --> </source>
<source ... >
<!-- n+l values --> </source>
<source ... >
<!-=- n+l1 values --> </source>
<control vertices>
<input semantic="POSITION" source =(U#positions"/>
<input semantic="INTERPOLATION" squrce="#interpolations"/>
<input ... <!--additional inputg\depending on interpolation methods --

CONTINUITY is an optional <input> semantic thatindicates how the tangents were constrained whe
the curve was designed. Valid CONTINUITY values are:

e (,: Point-wise continuous; curves share the same point where they join.

e (;: Continuous derivatives; curves.share the same parametric derivatives where they join.

e (G, (geometric continuity): Same/as C, but also requires that tangents point in the same direction
Linear Bplines

Lihear interpolation is the simplest; it means that the curve for the given segment is a straight line betwegn
thie beginning and end peints? It does not require any additional control points within a segment.

The following diagram\iflustrates a three-segment closed <spline> with LINEAR interpolation betwee
edch pair of the four positions (Py, Py, P,, P3). Because it is a closed spline, there is a final (fourth) segmgnt
bgtween P; and By

Py

P,

April 2008
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A linear spline equation is given by:
L(s)=F,+ (P, —Fy)s,s €[0,1]

Another way to represent this equation is to use the matrix form:

L(s)=SMC
S=[s 1]
M=
1 0
c=[r R]
InNJCOLLADA, a geometry vector for LINEAR segment][i] is defined by:
e P,is POSITION[]
e P, is POSITION[i+1]
Bézier and Hermite Splines
Alsegment can be a cubic Bézier spline, which requires two additional points tocontrol the behavior of {he
curve. The following example shows one segment interpolated using BEZIER. l{*has the same beginning
and end points as previously (P,, P;), but has two additional control points\(€yand C,) that provide the
additional information to calculate the curve.
Npte: COLLADA 1.4.1 supports only cubic Bézier curves, so therg-afe always exactly two control pointp
fof each segment.
G (8]
0+ 1+
Py
P,
HERMITE is equivalent tQ.BEZIER, but instead of providing the control points C, and C,, tangents T, and
T| are provided.
The following figure.illustrates a two-segment curve with cubic Hermite interpolation:
P,
¥
P,
Py
Two tangents are attached to the point P;. The tangent that defines the beginning of the second segment
is called the OUT_TANGENT, because it is for the segment that begins by coming out of P;. The tangent
April 2008
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that defines the end of the first segment is called the IN_TANGENT, because this is for the segment that
ends by going in to P;.

In other words, IN_TANGENT[1] is the end tangent of segment[0] and OUT_TANGENT(1] is the beginning
tangent of segment[1].

HERMITE and BEZIER are identical polynomial interpolations, with a variable change given by:

Ty =3(Co- Po)
T() = 3(P1' Cl)

eq

Equations are given as parametric equations. A parameter s that goes from O to 1 is used to calculateal
thie points on the curve. If s is O, then the equation gives Py; if s is 1, then the equation gives P,. The

uation is not defined outside of those values.

IN|COLLADA, the <input> semantics IN_TANGENT and OUT_TANGENT are used to store either the

tahgents or the control points depending on the interpolation method.

Alcubic Bézier spline equation is given by:

B(s)=P,(1-5)’ +3C,s(1—5)> +3C,s*(1—5)+ Bs’,s € [0,1]

Another popular way of representing this equation is with the matrix form:

B(s)=SMC
S= [s3 2 s 1]
-1 3 31
3 6 3 0
M =
-3 3 0 0
1 0 0 O

C=[R C, C R]
COLLADA, a geometry vector for Bézier segment][i] is defined by:

P, is POSITION[]]

e (,is OUT_TANGENT]]]
C, is IN_TANGENT[i+1]
P, is POSITION[i+1]

Here’s a COLLADA example of a 2D (X,Y) Bézier curve with two segments:

<spline>
<sourcke jpd="positions">
{float array count="6" ...> </float array>
<technique common>
<accessor>
. <param name="X" offset="0" type="float"
. <param name="Y" offset="1" type="float"

</accessor>

</technique common>
</source>
<source id="interpolations" >

<Name array count="3"> BEZIER BEZIER BEZIER</Name array> <!-- last one
ignored for open curves -—-> B
<technique common>
<accessor>

. <param name="INTERPOLATION" type="Name" ...

</accessor> </technique common> </source>
</technique common>

April 2008
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</source>
<source id="in tangents" >

<float array count="6" ...> <!-- first one ignored for open curves -->

<technique common>
<accessor>
<param name="X" offset="0" type="float"
<param name="Y" offset="1" type="float"
</accessor>
</technique common>
</source>

source 1d="out_tangents

</float array>
<technique common>
<accessor>
<param name="X" offset="0" type="float"
<param name="Y" offset="1" type="float"
</accessor>
</technique common>
</source>
<control vertices>
<input semantic="POSITION" source = "#positions™7/>
<input semantic="INTERPOLATION" source="#interpolations"/>
<input semantic="IN_ TANGENT" source="#in tangents"/>
<input semantic="OUT_ TANGENT" source="#out\tangents"/>
</control vertices>

Alcubic Hermite spline equation is given by:
H(s)=Py(25* =35> + 1)+ Ty (s> = 25" +5) + B, (=25 + 3s*) AT} (s* — 57),5 € [0,1]

Inlits matrix form, this is:

H(s)=SMC
S= [s3 S s 1]
2 2 1 1
-3 3 2 -1
M=
0 0 1 O
1 0 0 O
C= [R) R T, Tl]
where :
T,=3(C,— Fy)
T, =3(R =C1)

In|COLLADA, a geometry vector for HERMITE segment[i] is defined by:

e “P,is POSITION]/]

<float array count="6" ...> <!-- last one ignored for open curvesp -5

* P, 1S POSITION[F]]
* T,is OUT TANGENT]]]
7 is IN_TANGENT[i+1]

B-Splines

Basis splines (B-splines) are defined by a series of control points, for which the curve is guaranteed only to

go through the first and the last point, such as in the following figure:

© ISO 2012 — All rights reserved
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P Ps Ps
% /
i /\
Py
+ +
P, Py

CPLLADA 1.4.1 defines uniform cubic B-spline interpolations. The behavior of a curye between the
endpoints P, and P, is given by the following equation, using the previous (P,) and fiext (P,) points. For 4
open curve, P, does not have a previous point; therefore, the mirror of P, through! P, is used. The same
logic applies to the last point; the mirror of P, through Ps is used for the equation.

5

A[B-spline is described by the following matrix-form equations, for the segment going from P; to Py..

B,.(s)= SMC
S= [s3 s s 1]
-1 3 31
3 6 3 0
M=u=
-3 0 3 0
1 4 1 O

=1
u=Js
C = [P'—l Px Pi+1 Pi+2]
InJCOLLADA, defining this B-spline gedmetry vector requires using only two <input> elements,
PQPSITION and INTERPOLATION, with:
¢ P, =POSITION[]
e INTERPOLATION[/|-BSPLINE.

Cardinal Splines

The cardinal splinexis a cubic Hermite spline whose tangents are defined by the endpoints and a tensior]
parameter. Thertangents are calculated with the previous and the next point following the segment:

Ti|= Y2 (1<eM(Pisy — Pyy)

where ¢ is the tension parameter, which is a constant that modifies the length of the tangent. This
parameter is not specified separately in COLLADA 1.4 and is instead baked into the tangents that are
provided by the OUT_TANGENT and IN_TANGENT inputs to the sampler.

The cardinal spline can be put into matrix form, using the same geometry vector C as for the BSPLINE:

April 2008
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D,(s)=SMC
S=[s3 s s 1]
t=(1-c)/2
-t 2-1 t-2 t
2t t—-3 3-2t 1-t
M:
-t 0 t 0
1 0 0

0
C=|_P P, P, Pi+2J

i1
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<mode> coordinate system that contains the <instance controller>.
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presented by <node> elements. Nodes that affect a particular geometry are usually-organized into a
hgle hierarchy called a “skeleton,” although the influencing nodes may come fromnrelated parts of th
brarchy. The nodes of such a hierarchy represents the “joints” of the skeleton, which should not be

liew

skinning <controller> associates a geometry with a skeleton. The skeleton is considered to be in

Deformation (or Skinning) in COLLADA

inning is a technique for deforming geometry by linearly weighting vertices to a set ofitransformations

nfused with the “bones,” which are the imaginary line segments connecting-two joints.

is section provides a description of and equations for skinning in COLEADA.

5ting position, or bind pose. The bind pose is the world-spdce position and orientation of each joint w
B skeleton was bound to the geometry. This world spac€’is also called the bind-pose space to disting
rom other world-space coordinate systems.

skinning <instance controller> instantiates a skinning <controller> and associates it with
h-time skeleton. COLLADA defines skinningin object space, so the <instance controller>’s

hcement in the <node> hierarchy contributes to the final vertex location. Object-space skinning provia
e maximum amount of flexibility. The odtput of object-space skinning is vertices in the object space of]

hen vertices are skinned in object space, it is easy and efficient to render the same skinned geometry
Liitiple locations. This is impartant when multiple actors are displayed simultaneously in the same pose
t in different locations. Events like this happen most frequently in the animation of large crowds, parall
bchines, and multiacter.choreography. Each actor in the same pose shares the same skinned vertex
ta.

ing Definitions
bfinitionsirelated to skinning in COLLADA:

¢ . Bind shape: The vertices of the mesh referred to by the source attribute of the <skin> elemer

[}

ts
hen
Lish

the

in

hen

Bind-shape matrix: A single matrix that represents the transform of the bind-shape at the time

the mesh was bound to a skeleton. This matrix transforms the bind-shape from object space to
bind-space.

Joints: The bones of a skeleton are defined by their joints; the base of each bone extends to the
next joint. In bind space, joints are in their bind pose: the position and orientation at the time the
joints of the skeleton were bound to the bind shape. In the <visual_ scene>, the joints are
oriented according to the poses and animations of the actor. The world-space location of the joi

nts

may not directly match the mesh; it is dependent on the root matrix used to convert the mesh back

into object-space.

Apri
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Weights: How much a joint influences the final destination of a vertex. A vertex is typically weighted
to one or more joints, where the sum of the weights equals 1. A vertex is transformed by each joint
independently. The multiply transformed vertex results are linearly combined according to their
weights to generate the skinned vertex.

Inverse bind-pose matrix: The inverse of the joint’s bind-space transformation matrix at the time the
bind shape was bound to this joint.

Skinning Equations

Th

aloudatinn for Anabh mn 2}
oo oottt tC:
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acldnnina
SAAULLEN
outy = Z {(v * BSM)= 1BMi = IMi )+ JW }

here:

plication, it may be beneficial to premultiply BSM with IBM: or afwith BSM.

lion Notes

e main difference between world-space skinning and.object-space skinning lies in the definition of JM:

s easiest to conceptualize thisitransformation by considering the other spaces that may fall between
ese spaces to construct this.final matrix. One method is to go from geometry object space to world
ace as you might see with-world-space skinning, then transform from world space to the skeleton’s
ject space using the inverse of the skeleton’s world-space matrix.

s important to note-that the skeleton’s matrix referred to here is not the bind-shape matrix. It is the
ode> in the <yisual scene> referenced by <instance controller><skeleton> and that
mjght not have,the same values. Using the <node> referenced by

<instancke controller><skeleton> provides maximum flexibility for locating and animating
sKeletonsiin the scene. It removes all restrictions over the bind space of the skin and the object space of
the skeleton in the scene. This is because the animation is always relative to what you pick as the root
nQde.

o chanAa o
cTroTer Vot L immey ST T

=0

n: The number of joints that influence vertex v
BSM: Bind-shape matrix

IBM: Inverse bind-pose matrix of joint i

IMi: Transformation matrix of joint i

JW: Weight of the influence of joint i on vertex v

: v, BSM, IBM;, and JW are constants with regards to some skéletal animation. Depending on youf

For world-space skinning, JMi is the transformation matrix of the joint from object space to worlg
space.

For object-space skinning, JMi is a transformation matrix of the joint from object space to anothgr
object space. The first object-space transformation is the geometry’s object-space transformatign
where the bind shape was originally defined. The second object-space transformation is the

destination object space, whichJis selected by the <instance_controller><skeleton>.

If you were to hypothetically use the bind-shape matrix instead, then the skeleton would always have to be
located and animated relative to the bind-shape matrix’s location and orientation in the scene. If you are
animating multiple characters at once, this can be disorienting because there is a high probability of
overlap. It is worth noting that the node’s world-space matrix, referenced by

<instance_ controller><skeleton>, can be equal to a skin’s bind-shape matrix and that would
match the behavior just mentioned; or it can be equal to an identity matrix to match the behavior of world-
space skinning. Enabling these options makes object-space skinning the most flexible model.

April 2008
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The result of the preceding equation is a vertex in skeleton-relative object space, so it must still be
multiplied by a transform from object space to world space to produce the final vertex. This last step is
typically done in a vertex shader and this matrix is the world-space transformation matrix for the node that
owns the <instance_controller>.

There is a simple trick to animating a skeleton and its <instance_controller> simultaneously. If you
place the <instance_controller> inside the root of <skeleton> then the last two matrices cancel
each other, which gives a solution much like world-space skinning. The mesh always follows the skeleton.

April 2008
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Chapter 5:
Core Elements Reference

Introduction

This section covers the core elements that represent the basic functionality and infrastructure of the
CPLLADA schema, outside of the effects (FX) and physics frameworks. This includes elements that
dgscribe geometry, animation, skinning, assets, and scenes.

Elements by Category

This chapter lists elements in alphabetical order. The following tables list elements By-Category, for ease|in

finding related elements.
Animation
gnimation Categorizes the declaration of animation information.
gnimation_clip Defines a section of the animation-curves to be used together as an animatior) clip.
¢hannel Declares an output channel of an ahimation.
instance_animation Instantiates a COLLADA animation resource.

library animation_clips | Provides a library in whigh\to place <animation clip> elements.

library animations Provides a library in which to place <animation> elements.
gampler Declares an interpglation sampling function for an animation.
Camera

¢amera Declargs a view into the scene hierarchy or scene graph. The camera containg
elements that describe the camera’s optics and imager.

imager Represents the image sensor of a camera (for example, film or CCD).

instance_camera Instantiates a COLLADA camera resource.

library cameras Provides a library in which to place <camera> elements.

¢ptics Represents the apparatus on a camera that projects the image onto the imagge
sensor.

¢rthographié Describes the field of view of an orthographic camera.

perspective Describes the field of view of a perspective camera.

Contlloller

doritroiies Categerzesthedeckaration-of generecontrobnformation:

instance_controller Instantiates a a COLLADA controller resource.

joints Associates joint, or skeleton, nodes with attribute data.

library controllers Provides a library in which to place <controller> elements.

morph Describes the data required to blend between sets of static meshes.

skeleton Indicates where a skin controller is to start searching for the joint nodes that it
needs.

April 2008
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skin Contains vertex and primitive information sufficient to describe blend-weight
skinning.
targets Declares morph targets, their weights, and any user-defined attributes associated

with them.

vertex weights

Describes the combination of joints and weights used by a skin.

Data Flow

accessor

Declares an access pattern to one of the array elements <float_array>,

<:|.nt_array>, <Name_array$, ZBooI_array$, and ZIDEEF_array$.

llool_array

Declares the storage for a homogenous array of Boolean values.

float_array

Declares the storage for a homogenous array of floating-point values!

IDREF_array

Declares the storage for a homogenous array of ID reference values.

int_array

Stores a homogenous array of integer values.

Name array

Stores a homogenous array of symbolic name values.

param (core)

Declares parametric information for its parent elements

$IDREF array

Declares the storage for a homogenous array of scoped-identifier reference values.

source

Declares a data repository that provides valugs.aecording to the semantics offan
<input> element that refers to it.

input (shared)

Declares the input semantics of a data.source.

input (unshared)

Declares the input semantics of a détaysource.

Extensibility

ge¢xtra

Provides arbitrary additignal'information about or related to its parent element

technique (core)

Declares the information used to process some portion of the content. Each
technique conforig;sto an associated profile.

technique common

Specifies the information for a specific element for the common profile that all
COLLADA implementations must support.

Geometry

¢ontrol vertices

Describes the control vertices (CVs) of a spline.

gJeometry

Describes the visual shape and appearance of an object in a scene.

instance_geometry

Instantiates a COLLADA geometry resource.

library geometrigls

Provides a library in which to place <geometry> elements.

lines

Declares the binding of geometric primitives and vertex attributes for a <mesh>
element.

linestrips

Declares a binding of geometric primitives and vertex attributes for a <mesh>
element.

mesh Describes basic geometric meshes using vertex and primitive information.

po¥ygons Declares the binding of geometric primitives and vertex attributes for a <mesh>
element.

polylist Declares the binding of geometric primitives and vertex attributes for a <mesh>
element.

spline Describes a multisegment spline with control vertex (CV) and segment information.

triangles Provides the information needed to bind vertex attributes together and then organize
those vertices into individual triangles.

April 2008
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trifans Provides the information needed to bind vertex attributes together and then organize
those vertices into connected triangles.
tristrips Provides the information needed to bind vertex attributes together and then organize
those vertices into connected triangles
vertices Declares the attributes and identity of mesh-vertices.
Lighting
ambient (Core) Describes an ambient light source.
¢olor Describes the color of its parent light element.
directional Describes a directional light source.
instance_light Instantiates a COLLADA light resource.
library lights Provides a library in which to place <image> elements.
light Declares a light source that illuminates a scene.
point Describes a point light source.
spot Describes a spot light source.
Mathematics
formula Defines a formula.
instance_formula Instantiates a COLLADA formula reseurce.
library formulas Provides a library in which to place <formula> elements.
Metadata
gsset Defines asset-management information regarding its parent element.
¢OLLADA Declares the root of the document that contains some of the content in the
COLLADA schema.
¢ontributor Defines authioring information for asset management.
geographic_location Defines arpasset’s location for asset management.
Parameters
Jewparam Creates a new, named parameter object and assigns it a type and an initial vdlue.
param (reference) References a predefined parameter.
setparam Assigns a new value to a previously defined parameter.
Scene
gvaluate/scene Declares information specifying how to evaluate a <visual scene>.
instancé node Instantiates a COLLADA node resource.
instance visual_ scene Instantiates a COLLADA visual_scene resource.
ibta ry naodes Provides a Iihrar\l/ inwhich to Inl;\r‘n <node> clements
library visual scenes Provides a library in which to place <visual_scene> elements.
node Embodies the hierarchical relationship of elements in a scene.
scene Embodies the entire set of information that can be visualized from the contents of a
COLLADA resource.
visual_scene Embodies the entire set of information that can be visualized from the contents of a
COLLADA resource.
April 2008
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Transform

lookat Contains a position and orientation transformation suitable for aiming a camera.

matrix Describes transformations that embody mathematical changes to points within a
coordinate system or the coordinate system itself.

rotate Specifies how to rotate an object around an axis.

scale Specifies how to change an object’s size.

skew Specifies how to deform an object along one axis.

translate Changes the position of an object in a coordinate system without any rotation.

April 2008
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accessor
Category: Data Flow

Introduction

Describes a stream of values from an array data source.

Concepts

The <accessor> element declares an access pattern into one of the array elements <float akray3,
<int_array>, <Name_array>, <bool array>, and <IDREF array> Orinto an exterpalarray
squrce. The arrays can be organized in either an interleaved or noninterleaved manner, depending on th
offset and stride attributes.

[©)

The output of the accessor is described by its child <param> elements.

Attributes

The <accessor> element has the following attributes:

tount uint_type The number of times the array is accessed. Required.

bffset uint_type The index of the first value to be read flom*the array. The default is 0. Optional.

The location of the array to access using a URI expression. Required. This element|{may
source xs:anyURI refer to a COLLADA array element*or to an array data source outside the scope of the
instance document; the sourcedbes not need to be a COLLADA document.

The number of values that are’to be considered a unit during each access to the array.

Etrid int t ) e ; ) )
ride uint_type The default is 1, indicating that a single value is accessed. Optional.

Relatgd Elements

The <accessor> element relates to thefellowing elements:

FParent elements source / technique common

hild elements See the follewinig subsection.

ther bool_array, float_array, IDREF array, int_array, Name_array, mesh,
convex ‘mesh, SIDREF_array

Child|Elements

Name/example: | Description Default Occurrgnces
4param> The type attribute of the <param> element, when it is a child of | N/A 0 or morg
(Pata flow) the <accessor> element, is restricted to the set of array types:

int, £loat, Name, bool, IDREF, and SIDREF. See main entry.

Details

The number and order of <param> elements define the output of the <accessor> element. Parameters

are bound to values in the order in which both are specified. No reordering of the data can occur. A
<param> element without a name attribute indicates that the value is not part of the output, so the element

is unbound.

April 2008
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The stride attribute must have a value equal to or greater than the number of <param> elements. If
there are fewer <param> elements than indicated by the stride value, the unbound array data source
values are skipped.

Example

Here is an example of a basic <accessor> element:

<s

ource>

<int array name="values" count="9">

L2 54 50 /[ ¢ 3
</int_array>
<technique common>

<accessor source="#values" count="9">

<param name="A" type="int"/>

</accessor>
</technique common>
</source>
default stride = 1 O~

offsst—— © 1 2 3 6 7 8

offset :

values —»| 1 2 3 4 R . .
apcessor | 18t pass A
cpunt ond pass A |

3rd pass A Q

etc.

oth pass A

Here is an example of an <accessor> element that.describes a stream of three pairs of integer values,
while skipping every second value in the array because the second <param> element has no name

atfribute:
<source>
<int array name="values!|count="9">
101202303
</int_array>
<technique commonX
<accessor source="#values" count="3" stride="3">
<param name="A" type="int"/>
<param_.type="int"/>
<param name="B" type="int"/>
</acgesgdor>
</teghn¥que common>
</soupse>
stride = 3
amay — 0 1 2 3 6 7
3 offset
values — | 1 9] 1 2 3 0
accessor | 1st pass A B
count 2nd pass A
3rd pass A
April 2008
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Here is another example showing every third value being skipped because there is no <param> element
binding it to the output although the stride attribute is still three:

<source>
<int array name="values" count="9">
110220330
</int array>
<technique common>
<accessor source="#values" count="3" stride="3">
<param name="B" type="int"/>

tJGtJ_GUlL uamc—"n" ‘L, J:)C—"JI_II‘L,"
</accessor>
</technique common>
</source>
stride = 3 Q

amy o 1 2 3 4 5 6 7 ~

offset C

values —» | 1 1 0 2 2 0 3 8
afcessor | 18t pass B A )
cpunt ondpass B A

31d pass 187 |A

In|this example, every third value is skipped because there is no <param> element binding it to the output,
although the stride attribute is still three. It also disregards theAirst three values (because the offset
begins at the fourth value) and the last three values (because the ‘eount is only 4, so only 12 values are

repd):

I
w

<source>
<int array name="values" count="18">
11022033044055Q808%60
</int array>
<technique common>
<accessor source="#values" offset="3" count="4" stride="3">
<param name="A" type="int"/>
<param name="CY type="int"/>
</accessor>
</technique commen®
</source>

stride = 3
array ;70 |1 2 /8 |4 (&5 |6 |7 |8 |9
offset _(~
valyes\—| 1 |1 0 }
ccessor | 1stPass | ,
bunt :2nd pass A IC
"3rd pass A |C
4th pass A C

o
~lo =
(@) || 58—y
on =

wW =
RN
o o=
o o=
o ~N=

Semantics in an <input> imply a specific data ordering in a source (such as X, Y, Z or R, G, B); the actual
names of the <param>s in the <source>’s <accessor> are not significant. The names in <param>s do
not imply any kind of binding, but the absence of a name or whole <param> (if it is at the end of the list)

indicates data to be skipped.

To properly read a source through an <accessor>, the program has to consider the data expected by a
particular semantic and compare it to stride, of£set, and the number of params with nonnull names to
decide how many values to read. Then, when reading, it has to skip over the data that corresponds to
<param>s with no name.

April 2008

© 1SO 2012 — Al rights reserved 49


https://standardsiso.com/api/?name=49dedf026320c96279eb35e0e8365799

ISO/PAS 1

7506:2012(E)

5-8 COLLADA - Digital Asset Schema Release 1.5.0

Assume that your program has a vertex-map-like array that it is trying to fill with geometry:

struct

{
float x pos, y pos, z pos, X norm, y norm, z norm, textl U,
texl V, tex2 U tex2 V;

} my array[1000];

Given this source:

<source id=testl>
£ ES EREW PN L EE N T LS Trow = | Nou ]

with the following input:

1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0
</ float array>
<technique common>
<accessor source="#values" count="3" stride="3">
<param name="A" type="float"/>
<param name="F" type="float"/>
<param name="X" type="float"/>
</accessor>
</technique common>
</source>

<triangles count="1">
<input semantic="POSITION" source="#testl" ofifset="0"/>
<p>0 1 2</p>

If you read the data into my_array sequentially, because the-stride of the accessor is 3 and all the
<param>s have names, the <source> is assumed to contain 3D positions and my_array would be filed
in|like this:
_pos y_pos Z_pos x_norm | y_nom*| z_norm | tex1_U |tex1_V |tex2_U |texd V

10 2.0 3.0

4.0 5.0 6.0

1.0 8.0 9.0
Change the accessor to this:

B

<gource> js assumed to contain 2D positions and is read like this:

<accessor source="(values" count="3" stride="3">
<param name="@") type="float"/>
<param type=Yfloat"/>
<param name="X" type="float"/>

</accessor>

bcause the second <param> has no name, it is skipped. With only two named <param>s, the

_pos Y_pos Z_pos x_norm |y_norm |z norm |tex1_U |tex1_V |tex2_U |texd V
10 3.0
40 60
7.0 9.0

Now, if you wanted to pack the equivalent of an entire vertex array into one floating-point array:

<source id=positions>
<float array name="values" count="30">

1234567891011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

29 30
</float array>

April 2008
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<technique common>
<accessor source="#values" count="3" stride="10">
<param name="A" type="float"/>
<param name="F" type="float"/>
<param name="X" type="float"/>
</accessor>
</technique common>
</source>
<source id=normals>
<technique common>
ZCCESSOr SOurce-"#values counc="3" sSctride="10
<param type="float"/>
<param type="float"/>
<param type="float"/>
<param name="A" type="float"/>
<param name="F" type="float"/>
<param name="X" type="float"/>
</accessor>
</technique common>
</source>
<source id=texturel>
<technique common>
<accessor source="#values" count="3" stride="1Q">
<param type="float"/>
<param type="float"/>
<param type="float"/>
<param type="float"/>
<param type="float"/>
<param type="float"/>
<param name="A" type="float"Ai>
<param name="F" type="floadi™/ >
</accessor>
</technique common>
</source>
<source id=texture2>
<technique common>
<accessor source="#values" count="3" stride="10">
<param type=Ufloat"/>
<param type="float"/>
<param typé="float"/>
<param\type="float"/>
<pafam type="float"/>
<{Parxam type="float"/>
Jparam type="float"/>
<param type="float"/>
<param name="F" type="float"/>
<param name="X" type="float"/>
</accessor>
</technique_ common>
</source>

<triangles count="1">
<input semantic="POSITION" source="#positions" offset="0"/>
<input semantic="NORMAL" source="#normals" offset="0"/>
<input semantic="TEXCOORD" source="#texturel" offset="0"/>
<input semantic="TEXCOORD" source="#texture2" offset="0"/>
<p>1 2 3</p>

April 2008
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Based on the <param> count in each <accessor>, you would be assuming that you were reading 3D
positions, 3D normals, and 2D texture coordinates.

X_pos y_pos Z_pos x_norm |y_norm |z norm |tex1_U |tex1_V |tex2_U |tex2_V
1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0
21.0 22.0 23.0 24.0 25.0 26.0 27.0 28.0 29.0 30.0

Note that you can also use the <accessor> of fset attribute to skip leading fields of data. For example,

the <accessor>inthe source id=texturel inthe preceding example could be written the following
way and it would work the same:

<accessor source="#values" count="3" stride="10" offset="6">
<param name="A" type="float"/>
<param name="F" type="float"/>

</accessor>

April 2008
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ambient
(core)

Category: Lighting

Introduction

D coriboc an amihinnt it oy e
SCHRSSaHaH oot HgHTSouco-

Npte: There are two <ambient> variants; see also “£x_common_color_or_ texture type”in
Chapter 8: FX Reference.

Concepts

The <ambient> element declares the parameters required to describe an ambient light'source. An
arnbient light is one that lights everything evenly, regardless of location or orientatien.

Attributes

The <ambient> element has no attributes.

Related Elements

The <ambient> element relates to the following elements:

fParent elements light/ technique_common

hild elements See the following subsection.
Dther None

Child|Elements

Name/example | Description Default Occurrerjces
q4color> Contains three floating-point numbers specifying the color of the None 1
light. See main‘entty.

Details

Example

Here is an example of an <ambient> element:

<ldight id="blue">
<technique common>
<ambient>
<color>0.1 0.1 0.5</color>
</ambient>
</technique common>
</light>

April 2008
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animation

Category: Animation

Introduction

Categorizes the declaration of animation information.

Conc

T
fu

Al
gi
A
tin
bé
Cq
G
a

Fd

Pfogramming Guide.

epts

e animation hierarchy contains elements that describe the animation’s key-frame data and sampter
hctions, ordered in such a way as to group animations that should be executed together.

himation describes the transformation of an object or value over time. A common use ofianimation is t
e the illusion of motion. A common animation technique is key-frame animation.

key frame is a two-dimensional (2D) sampling of data. The first dimension is called~the input and is ust
Ne, but can be any other real value. The second dimension is called the outputand represents the val
ing animated. Using a set of key frames and an interpolation algorithm, intermediate values are
mputed for times between the key frames, producing a set of output values over the interval between
y frames. The set of key frames and the interpolation between them dgfine a 2D function called an
imation curve or function curve, represented by an <animation>€lement.

r more information about interpolating animation curves, see “Qurve Interpolation” in Chapter 4:

D

ally
e

the

Attributes
The <animation> element has the following attriputes:
A text string containing the unique identifier of the <animation> element. This value must
Ld xs:ID ) " ) .
be unique within the instance document. Optional.
hame xs: token The text string_name of this element. Optional.
Relatged Elements
The <animation> elementrelates to the following elements:
fParent elements library animations, animation
hild elements See the following subsection.
ther instance_animation
Child|Elements
Child elements must appear in the following order if present:
lName/example | Description Default Occurrerces
<asset> See main entry. N/A Oor1
<animation> Allows the formation of a hierarchy of related animations. See N/A 0 or more (see
main entry. “Details”)
<source> (core) | See main entry. N/A 0 or more (see
“Details”)
<sampler> Describes the interpolation sampling function for the animation. N/A 0 or more (see
See main entry. “Details”)
April 2008
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Name/example | Description Default Occurrences
<channel> Describes an output channel for the animation. See main entry. None 0 or more (see
“Details”)
<extra> See main entry. N/A 0 or more
Details

An <animation> element contains the elements that describe animation data to form an animation tree.

The actual type and complexity of the data is represented in detail by the child elements.

The child elements follow these rules:

¢ The <animation> element must contain at least one of the following:
® <animation>
¢ <sampler> and <channel>

® <sampler> and <channel> must always be used together.

plpyback time; otherwise, see <animation clip>s for playback details.

Sge “Details” in <animation_clip> for information about resolving anjmation targets.

Example

Here is an example of an empty <animation> element with theallowed attributes:

<library animations>
<animation name="walk" id="Walkl23">

<!-- use appropriate id, source, target values -->
<source id="..."/>
<source id="..."/>
<sampler> ... </sampler>
<channel source=="..." target="..."/>
</animation>

</library animations>

This next example describes a simple animation tree defining a “jump” animation:

<library animation(s3
<animation name=/'jump" id="jump">
<animation *id="skeleton root translate">
<getirce/><source/><sampler/><channel/>

<animation>s that are not referenced by <animation clip> elements canbe applied to the sceng at

</arimation>

<animation id="left hip rotation">
<source.../><source.../>
<sampler>...</sampler><channel .../>

</animation>

<animation id="left knee rotation">
<source .../><source .../>

q:-lmp'lr:r amp'lr:?‘ channel

</animation>

<animation id="right hip rotation">
<source .../><source .../>
<sampler>...</sampler><channel .../>

</animation>

<animation id="right knee rotation">
<source .../><source .../>
<sampler>...</sampler><channel .../>

</animation>

© ISO 2012 — All rights reserved
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</animation>
</library animations>

The next example shows a more complex animation tree, with some of the animations left undefined.

<library animations>
<animation name="elliots_animations" id="all _elliot">
<animation name="elliot's spells" id="spells elliot">
<animation id="elliot fire blast"/>
<animation id="elliot freeze down"/>
<animation id="elliot ferocity"/>
</animation>
<animation name="elliot's moves" id="moves elliot">
<animation id="elliot walk"/>
<animation id="elliot run"/>
<animation id="elliot jump"/>
</animation>
</animation>
</library animations>

April 2008

56 © 1SO 2012 — Al rights reserved


https://standardsiso.com/api/?name=49dedf026320c96279eb35e0e8365799

ISO/PAS 17506:2012(E)

Specification — Core Elements Reference  5-15

animation_clip
Category: Animation

Introduction

Defines a section of a set of animation curves and/or formulas to be used together as an animation clip.

Concepts

Aimation clips can be used to separate different pieces of a set of animation curves, formulas, ot both.|For
ejample, an animation might have a character walk, then run. The walking and running animations can Ipe

sgparated as two different clips. Clips can also be used to separate the animations and formulas of
different characters in the same scene, or even different parts of the same character (such.as upper ang
lowver body).

Currently, animation clips cannot be instantiated inside a COLLADA document. Ihey are for use by engines
and other tools.

Attributes

The <animation_clip> element has the following attributes:

A text string containing the unique idenitifier of the <animation> element. This value

d :ID X L , ,
I xS must be unique within the instance document. Optional.

The time in seconds of the beginning of the clip. This time is the same as that usefd in the
key-frame data and is usedkto determine which set of key frames will be included |n the
start xs:double clip. The start time does ot specify when the clip will be played. If the time falls bgtween
two key frames of a referenced animation, an interpolated value should be used. The
default is 0.0. Optional.

The time in seconds of the end of the clip. This is used in the same way as the stgrt time.

bnd xs:double If end is not specified, the value is taken to be the end time of the longest animatign.
Optional
hame xs:token The, text string name of this element. Optional.

Related Elements

The <animation_clip>/element relates to the following elements:

fParent elements library animation_clips
Child elements See the following subsection.
ther None

Child|Elements

Child-elements must appear in the following arder if present:

Name/example Description Default Occurrences
<asset> See main entry. N/A Oor
<instance_animation> | See main entry. N/A 1 or more
<instance_ formula> See main entry. N/A 1 or more
<extra> See main entry. N/A 0 or more

April 2008
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Details

Animation Targets and Scene

Two or more <animation_clip>s can refer to <animation>s or <formula>s that have the same
target; in addition, it is possible to have an <animation> or a <formula> with the same target that is
not referred to by an <animation_clip> but is meant to be applied and used when the playback
occurs.

<animation>s and <formula>s that are referred to and used in <animation_clip>s should not be

al : anima on Q oOrm a>s

to[the scene (used for playback).

Npte: Plug-in implementors must support this strategy even if they do not fully support
<animation_ clip>. For example, DCC tools can store the contents of <library animaticns>gnd
<library animation_clips>in banks or palettes. Any unreferenced <animation>0Or<formulp>
is|left to be processed according to the application run-time; these are the ones to load.and play.

Example
Here is an example of two <animation_clip> elements with the allowed attributes:

<library animation clips>
<animation_clip id="GuyWalking" start="0.25" end="1.25">
<instance animation url="#GuylMoveAnim"/>
</animation_clip>
<animation_clip id="GuyRunning" start="2.5"\end="4.5">
<instance animation url="#GuylMoveAnim'/>
<instance animation url="#GuylBreatheAnim"/>
</animation_clip>
</library animation clips>

April 2008
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asset
Category: Metadata

Introduction

Defines asset-management information regarding its parent element.

Concepts

Computers store vast amounts of information. An asset is a set of information that is organized info-a

distinct collection and managed as a unit. A wide range of attributes describes assets so that'the

information can be maintained and understood both by software tools and by humans. Asset-informatiop is

often hierarchical, where the parts of a large asset are divided into smaller pieces that are managed as
digtinct assets themselves.

Attributes

The <asset> element has no attributes.

Related Elements

The <asset> element relates to the following elements:

FParent elements In Core: animation, animation_cXip} camera, COLLADA, controller,
evaluate_scene, extra, geometsy, 1ight, node, source, visual_scene

In FX: material, image, effect;profile_* (see “Profiles”), technique (FX) (in
profile CG, profile COMMON, and profile GLES)

In Physics: force field\physics _material, physics_scene, physics_modell
In Kinematics: kinematics scene
In all sections: library *

hild elements See the followjng subsection.

ther None

Child|Elements

Child elements must appear in the following order if present:

Name/example Description Default Occurrences
4contributof> Provides data related to a contributor who N/A 0 or more
worked on the parent element. See main entry.
4coverage> Provides information about the location of the N/A Oor1
visual scene in physical space. Element has no
4geographic_location>. .. attributes, but it can contain 0 or 1

—_ | <geagraphic location> child elements. See

- <geographic:location> main entry.

</coverage>
<created> Contains the date and time that the parent None 1
element was created. Represented in an ISO
8601 format as per the XML Schema
xs:dateTime primitive type. Element has no
attributes.
<keywords> Contains a list of words used as search criteria None Oor1

for the parent element. Element has no attributes.

April 2008
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Name/example Description Default Occurrences

<modified> Contains the date and time that the parent None 1
element was last modified. Represented in an
ISO 8601 format as per the XML Schema

xs:dateTime primitive type. Element has no

attributes.

<revision> Contains revision information for the parent None 0of 1
element. Element has no attributes.

<subject> Contains a description of the topical subject of None 0or1
the parent element. Element has no attributes.

qtitle> Contains title information for the parent element. None 0 ord
Element has no attributes.

dunit> Defines unit of distance for COLLADA elements name: Qor1

meter=. .. and objects. This unit of distance applies to all meter

spatial measurements within the scope of

S <asset>’s parent element, unless overridden by alar:
a more local <asset>/<unit>. The value of the Yo
unit is self-describing and does not have to be
consistent with any real-world measurement. Its
optional attributes are:

e name: The name (xs : NMTOKEN) ofithe
distance unit. For example, “meter”,
“centimeter”, “inches”, or “parsec”. This
can be the real name of a

measurement, or an imaginary name.

name=. ..

¢ meter: How many, real-world meters in
one distance uhit'as a floating-point
number. For.example, 1.0 for the name
"meter"; 1000 for the name "kilometer";
0.3048+or the name "foot". For more
infarfnation, see “About Physical Units”
in“Chapter 6: Physics Reference”.

e\ \name. meter

qup_axis> Contains descriptive information about the Y UP Oor1
coordinate system of the geometric data. All
coordinates are right-handed by definition. Valid
values are X_UP, Y_UP, or Z_UP. This element
specifies which axis is considered upward, which
is considered to the right, and which is
considered inward. See “Details.” Element has no
attributes.

dextra> See main entry. N/A 0 or more

Details

Inlthe’/case of hierarchical <asset> elements, where both the parent and child assets supply a value fof
the same metadata, such as for <unit>, the child asset’s value supersedes the parent’s value within the
scope of the child element. This applies recursively.

Up Axis Values
The <up_axis> element’s values have the following meanings:

Value Right Axis Up Axis In Axis

X-UP Negative y Positive x Positive z

Y_UP Positive x Positive y Positive z
April 2008
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Value Right Axis Up Axis In Axis
Z_UP Positive x Positive z Negative y
Example

Here is an example of an <asset> element that describes the parent <COLLADA> element, and hence the
entire document;

<COLLADA>
<asset>

<created>2005-06-27T721:00:002</created>
<keywords>COLLADA interchange</keywords>
<modified>2005-06-27T21:00:002</modified>
<unit name="nautical league" meter="5556.0" />
<up_axis>Z UP</up_axis>

</asset>
</COLLADA>

© ISO 2012 — All rights reserved
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bool_array

Category: Data Flow

Introduction

Declares the storage for a homogenous array of Boolean values.

Concepts

The <bool_array> element stores data values for generic use within the COLLADA schema. The-arrays
themselves are strongly typed but without semantics. They simply describe a sequence of XMIDBoolear

values.
Attributes
The <bool array> element has the following attributes:
tount uint_type The number of values in the array. Required.
A text string containing the unique identifier of this element. This value must be unique
L d xs:ID e . :
within the instance document. Optional.
hame xs:token The text string name of this element. Optional.

Relatged Elements

The <bool array> element relates to the following elements:

FParent elements source (core)
hild elements None
Dther accessor
Details

AKbool array> element contdins a list of XML Boolean values. These values are a repository of data for
<gource> elements.

Example

Here is an example ©fia <bool array> element that describes a sequence of four Boolean values:

<bool array id="flags" name="myFlags" count="4">
truetrue false false
</bool_array>

April 2008
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camera

Category: Camera

Introduction

Declares a view of the visual scene hierarchy or scene graph. The camera contains elements that describe

the-camera s-optics—and-imager
] HHe= o SRcHRage-

Concepts

Alcamera embodies the eye point of the viewer looking at the visual scene. It is a device that.captures
vigual images of a scene. A camera has a position and orientation in the scene. This is the¥iewpoint of {he
cgmera as seen by the camera’s optics or lens.

The camera optics focuses the incoming light onto an image. The image is focused.obto the plane of th
cgmera’s imager or film. The imager records the resulting image.

w

Attributes
The <camera> element has the following attributes:
A text string containing the unique identifier of the <camera> element. This value must be
Ld xs:ID ) L ] )
unique within the instance document., Optional.
hame xs: token The text string name of this element, )Optional.

Relatgd Elements

The <camera> element relates to the following elements:

Farent elements library cameras
hild elements See the following sulisection.
Dther instance_cdmera

Child|Elements

Child elements must appeanin the following order if present:

Name/example Description Default Occurrences

4asset> Defines the directions of the axes and the units of N/A Oor
measurement for the camera’s view. Also contains
information about the creation of this element. See main
entry.

foptics> Describes the field of view and viewing frustum using N/A 1
canonical parameters. See main entry.

Lmagexr> Representsthe-image-sensoref-a-carnera-tiorexarmplefim NAA 0o
or CCD). See main entry.
<extra> See main entry. N/A 0 or more
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Details
For simple cameras, a generic technique needs to contain only an optics element.

The camera is defined such that the local +X axis is to the right, the lens looks towards the local -Z axis,
and the top of the camera is aligned with the local +Y axis (also see the <lookat> element). This
orientation is affected by the <asset> element’s <up_axis> value.

Example
Here is an example of a <camera> element that describes a perspective view of a scene with a 45-degree
figld of view:

<camera name="eyepoint">
<optics>
<technique common>
<perspective>
<yfov>45</yfov>
<aspect ratio>1.33333</aspect ragio>
<znear>1.0</znear>
<zfar>1000.0</zfar>
</perspective>
</technique common>
</optics>
</camera>

April 2008
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channel
Category: Animation

Introduction

Declares an output channel of an animation.

Concepts

A$ an animation’s sampler transforms values over time, those values are directed out to channels, ;Fhe
arjimation channels describe where to store the transformed values from the animation enginecThe
channels target the data structures that receive the animated values.

Attributes
The <channel> element has the following attributes:
source urifragment_type The location of the animation sampler using“a URL expression. Requiref.
A reference to the SID of the elementound to the output of the samplgr. This
Farget sidref type text string is a path name following ‘a’simple syntax described in the “Adidress
Syntax” section in Chapter 3:8¢hema Concepts. Required.

Relatgd Elements

The <channel> element relates to the following elements:

fParent elements animation
hild elements None
Dther None
Details

This element encloses no data.

Example

Here is an example of a-<channel> element that targets the translated values of an element whose id s
“Box:

<animatden>
<channel source="#Box-Translate-X-Sampler" target="Box/Trans.X"/>
<€hannel source="#Box-Translate-Y-Sampler" target="Box/Trans.Y"/>
<channel source="#Box-Translate-Z-Sampler" target="Box/Trans.Z"/>
Yanimation>

April 2008
© 1SO 2012 — Al rights reserved 65


https://standardsiso.com/api/?name=49dedf026320c96279eb35e0e8365799

ISO/PAS 17506:2012(E)

5-24 COLLADA - Digital Asset Schema Release 1.5.0

COLLADA

Category: Metadata

Introduction

Declares the root of the document that contains some of the content in the COLLADA schema.

Concepts

The COLLADA schema is XML based; therefore, it must have exactly one document root element or
document entity to be a well-formed XML document. The COLLADA element serves that purpose.

Attributes
The <COLLADA> element has the following attributes:

Version Enumeration The COLLA!DA sohelma revision Wilth which the jrstance document conforms
The only valid value is 1.5.0. Required.

 mlns xS : anyURT This XML Schema namespace attribute agplies to this element to identify the
schema for an instance document.
The XML Base specification descrilges a facility, similar to that of HTML BASH, for

] defining base URIs for parts of XML documents. It defines a single attribute,

base xs:anyURI h . ; . . . .
xml :base, and describes in detail the procedure for its use in processing relative
URI references. Refer to httgi/Avww.w3.org/XML/1998/namespace.

Related Elements

The <COLLADA> element relates to the following\elements:

fParent elements

No parent elements

Phild elements

See the following subsection.

ther

None

Child|Elements

Child elements must appear.in the following order if present:

appear in any order:
<library animation_clips>
<library animations>
<library articulated systems> (in Kinematics)

Name/example Description Default Occurrerjces
dasset> See main entry. N/A 1
lbrary_element Any quantity and combination of any library elements can N/A 0 or more|

<library cameras>

<library controllers>

<library_ effects> (in FX)
<library_ force_fields> (in Physics)
<library formulas>

<library geometries>
<library_images> (in FX)
<library_joints> (in Kinematics)

April 2008
66

© ISO 2012 — All rights reserved



http://www.w3.org/XML/1998/namespace�
https://standardsiso.com/api/?name=49dedf026320c96279eb35e0e8365799

ISO/PAS 17506:2012(E)

Specification — Core Elements Reference

Name/example

Description

Default

Occurrences

<library_ kinematics_models> (in Kinematics)
<library_ kinematics_scenes> (in Kinematics)
<library lights>

<library materials> (in FX)

<library nodes>

<library_ physics materials> (in Physics)
<library_ physics_models> (in Physics)

<library physics_scenes> (In PNysICS)
<library visual_scenes>
See main entries.

4{scene>

See main entry.

N/A

Qor1

d4extra>

See main entry.

N/A

0 or more|

Details

The <COLLADA> element is the document entity (root element) in a COLLADA-iRStance document.

Example

<asset>

</asset>

<scene />
</COLLADA>

<created/>
<modified/>

<?xml version="1.0" encoding="utf-8"?>
<COLLADA xmlns="http://www.collada.org/2008/03/COLLADASchema" version="1.5.0[>

<library geometries/>
<library visual scenes/>

The following example outlines an empty COLLADA instance document whose schema version is “1.5.Q”:

© ISO 2012 — All rights reserved
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color
Category: Lighting

Introduction

Describes the color of its parent light element.

Concepts

it4 parent element.

Attributes

The <color> element has the following attribute:

In[the context of <1ight>, the <coloxr> element contains three floating-point values describingjthe R(
calor of its parent light element.

In]the context of <profile COMMON>, it contains four floating-point values describing the-RGBA color

HB

of

5id sid_type

Optional. For <profile COMMON> parent elements only. A text string value cor
the scoped identifier of this element. Thistvalue must be unique within the scope
parent element. For details, see “Addréss)Syntax” in Chapter 3: Schema Conceq

taining
of the
ts.

Relatgd Elements

The <color> element relates to the following elementst

fParent elements

In <light>: ambient (COre)y directional, point, spot

In <profile COMMON>ielements of type £x_common_color or_ texture_ typ
(ambient, emission)diffuse, reflective, specular, transparent)

W

hild elements None
Dther None
Details
Example
April 2008
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contributor

Category: Metadata

Introduction

Defines authoring information for asset management.

Concepts

InJmodern production pipelines, especially as art teams are steadily increasing in size, it is becoming mgre
likely that a single asset may be worked on by multiple authors, possibly even using multiple teols? This
information may be important for an asset management system and its content format is application-
defined.

Attributes

The <contributor> element has no attributes.

Relatgd Elements

The <contributor> element relates to the following elements:

fParent elements asset
hild elements See the following subsection.
ther None

Child|Elements

Child elements must appear in the following order if present:

Name/example Description Default Occurrences
4Yauthor> Contains a stringywith the author’s name. This element has None Oor1
no attributes:
Jauthor_email> Contaipsta'string with the author’s full email address None Oor1
compliant with RFC 2822 section 3.4. This element has no
attributes.
Jauthor_website> (ZCeonhtains an xs:anyURI for the URL of this contributor’s None Oor1

website. This element has no attributes.

Jauthoring_toel> | Contains a string with the name of the authoring tool. This None Oor1
element has no attributes.

qYcomments>) Contains a string with comments from this contributor. This None Oor1
element has no attributes.

4copyright> Contains a string with copyright information. This element None Oor
has no attributes.

<source_data> Contains a URI reference (xs : anyURI) to the source data None Oor1
used for this asset. This element has no attributes.

Details

Example

April 2008
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Here is an example of a <contributor> element for an asset:

<asset>
<contributor>
<author>Bob the Artist</author>
<author_email>bob@bobartist.com</author_email>
<author_website>http://www.bobartist.com</author_ website>
<authoring_ tool>Super3DmodelMaker3000</authoring tool>
<comments>This is a big Tank</comments>
<copyright>Bob's game shack: all rights reserved</copyright>
<source—dataxci/models/ttank—s3d</isource—data>
</contributor>
</asset>

April 2008
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controller

Category: Controller

Introduction

Defines generic control information for dynamic content.

Conc
A

epts

controller is a device or mechanism that manages and directs the operations of another object.)A

<tontroller> element is a general, generic mechanism for describing active or dynamic content. It
caontains elements that describe the manipulation of the data. The actual type and complexity-of the data is
represented in detail by the child elements.
CPOLLADA describes two types of controllers for active mesh geometry in the visual.scéne: vertex skinning
and mesh morphing. The controller concept is not limited to geometry and visualization, however, and
other types of controllers may be introduced in future versions of the specification, which describe
anjimation blending, physical simulation, dynamics, or user interaction.
Attributes
The <controller> element has the following attributes:
A text string containing the unigque identifier of the <controller> element. This
Ld xs:ID ) - i )
value must be unique withipsthe instance document. Optional.
hame xs: token The text string name of‘this element. Optional.
Relatged Elements
The <controller> element relates to the following elements:
FParent elements library contgollers
hild elements See the following subsection.
ther instante ‘controller
Child|Elements
Child elements must-appear in the following order if present:
Name/example Description Default Occurrerjces
dasset> See main entry. N/A Oor1
dontrol_elemént The element that contains control data. Must be either: N/A 1
® <skin>
® <morph>
See main entries.
<extra> See main entry. N/A 0 or more
Details

The <controller> element is similar to the <geometry> element in how it is used and instantiated in
the scope of a <node> element.

April 2008
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A <morph> element provides the information for a mesh morphing controller that deforms meshes and
blends them.

A <skin> element provides the information for a vertex skinning controller that transforms vertices based
on weighted influences to produce a smoothly changing mesh.

Multiple Controller Interaction
More then one controller can by applied simultaneously. To do this, a controller can use another controller
as its source. When applying a controller, if the source of the controller currently being applied is another
controller, that other controller (the source) must be applied first. In other words, the controller execution
stprts with the one that has the noncontroller object as its source (usually a geometry) and the controllerfs
ejecution pipeline continues from there.

Example
Here is an example of an empty <controller> element with the allowed attributes:

<library controllers>
<controller name="skinner" id="skinner456">
<skin/>
</controller>
</library controllers>

Here is a typical example where a <morph> controller is applied first andya <skin> is applied after:

<library controllers>
<controller id="controllers_0">
<morph source="#geometries O method="NORMALIZED">
</morph>
</controller>
<controller id="controllers 1">
<skin source="#controllers 0">
</skin>
</controller>
</library controllers>

April 2008
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control _vertices

Category: Geometry

Introduction

Describes the control vertices (CVs) of a spline.

Concepts

Information about both a control vertex and its related segment are stored on the control verticess,
Segment data applies to the spline segment that starts at the given control vertex.

Eqch control vertex must provide a position. It is strongly suggested that you provide a sduree of
inferpolation methods to be used on the segment that starts at this control vertex. Otherwise, the linear
inferpolation is assumed. For Bézier and Hermite interpolations, input and output tangents must be
provided for each control vertex.

3

Additionally, each control vertex may have an arbitrary amount user-specifie information, through custom
data sources. The custom data sources must provide enough data to have.ene value — however large —for
edch control vertex.

Attributes

The <control_vertices> element has no attributes.

Related Elements

The <control_ vertices> element relates to the;following elements:

fParent elements spline, nurbs, nurbg) surface
hild elements See the following subsection.
Dther source

Child|Elements

Child elements must appear in the following order if present:

Name/example Description Default Occurrerjces
4input> (unshared) At least one <input> (unshared) element must have a None 1 or more
semantic attribute whose value is POSITION. See main
entry.
Jextra> See main entry. N/A 0 or more
Details

COLLADA recognizes the following polynomial interpolation types for <control vertices>: LINEAR,
BEZIER, CARDINAL, HERMITE, and BSPLINE. These symbolic names are used in a <Name array>
within a <source> element. These values are fed into the control vertices by an <input> element that
includes a semantic attribute with a value of POSITION.

For more information, “Curve Interpolation” in Chapter 4: Programming Guide.
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The COMMON profile defines the following <input> semantics for <control vertices>:

steps to use for the spline segment that follows this CV.

<input> Type Description Default

semantic value

POSITION any The position of the control vertex. N/A
multidimensional
floating-point

INTERPOLATION | xs:Name The type of polynomial interpolation to represent the LINEAR

segment starting at the CV. Common-profile types are:
HEINEAR -BEZIERHERMIFECARDINAT-aRc-BSPEINE

IN_TANGENT any The tangent that controls the shape of the segment N/A
multidimensional | preceding the CV (BEZIER and HERMITE). The number
floating-point of dimensions to the values of this source must match the

number of dimensions in the POSITION source.

QUT_TANGENT any The tangent that controls the shape of the segment N/A
multidimensional | following the CV (BEZIER and HERMITE). The number of
floating-point dimensions to the values of this source must match/the

number of dimensions in the POSITION source!

¢ONTINUITY xs :Name (Optional.) Defines the continuity constraint at the CV. N/A
The common-profile types are CO, C14,.G1.

LINEAR STEPS int_type (Optional.) The number of piece-wigs,linear approximation | N/A

Details

control vertex.

BEZIER Or HERMITE:

Example

S¢e <spline>.

e Valid: POSITION, IN_TANGENT, and OUT_TANGENT all defined as £loat2_type.
¢ Invalid: POSITION as float2” type and IN_TANGENT or OUT_TANGENT as float3_type.

e For mixed interpolation splines, if at least one segment has the BEZIER or HERMITE interpolatio
type, then one IN_TANGENT value and one OUT, TANGENT value must be provided for every

e The data types of all child elements must be’the same. For example, when the interpolation type

e There are constraints amaong child elements. For example, the quantity of POSITION child elem
must equal the quantity-Of INTERPOLATION clements. For details, see <spline>.

5

S

bNts
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directional
Category: Lighting

Introduction

Describes a directional light source.

Concepts

The <directional> element declares the parameters required to describe a directional light seurce. fA
difectional light is one that lights everything from the same direction, regardless of location.

The light’s default direction vector in local coordinates is [0,0,-1], pointing down the negative)z axis. The
agtual direction of the light is defined by the transform of the node where the light is instantiated.

Attributes

The <directional> element has no attributes.

Related Elements

The <directional> element relates to the following elements:

fParent elements light/ technique_common
hild elements See the following subsection.
Dther None

Child|Elements

Name/example Description Default Occurrerjces
q4color> Contains three flodting-point numbers specifying the color of | None 1
the light. See main entry.

Details

Example

Here is an example of.a<directional> element:

<light Ad="blue">
<tethhique common>
<directional>
<color>0.1 0.1 0.5</color>
</directional>
</technique common>

TIot
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evaluate _scene

Category: Scene

Introduction

Declares information specifying how to evaluate a <visual_ scene>.

Concepts

Attributes

The <evaluate_ scene> element has the following attributes:

A text string containing the unique identifier of the element. This value must bejunique

:ID . \ .
d xS within the instance document. Optional.

hame xs: token The text string name of this element. Optional.

A text string value containing the scoped idéntifier of this element. This value npust be
5id sid_type unigue within the scope of the parent element. Optional. For details, see “Addfess
Syntax” in Chapter 3: Schema Concepts.

Whether evaluation is enabled. Disabling evaluation can be useful for debugging. The

énabl :bool : .
nable xs:booiean default is true. Optional.

Relatged Elements

The <evaluate_scene> element relates to the following elements:

Farent elements visual_scene
hild elements See the following subsection.
Dther None

Child|Elements

Child elements must appear in the following order if present:

Name/example Description Default Occurrerjces
Jasset> For asset management information. See main entry. N/A Oor1
4render> Describes one effects pass to render a scene. See main N/A 0 or more
entry in FX.

Jextra> See main entry. N/A 0 or more

Details

Example

April 2008
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extra
Category: Extensibility

Introduction

Provides arbitrary additional information about or related to its parent element.

Concepts

A extensible schema requires a means for users to specify arbitrary information. This extra infofmation can
reforesent additional real data or semantic (meta) data to the application.

CPLLADA represents extra information as techniques containing arbitrary XML elements/and data.

Attributes
The <extra> element has the following attributes:
A text string containing the unique identifier ef the <extra> element. This value
Ld xs:ID X L , )
must be unique within the instance document. Optional.
hame xs: token The text string name of this element, Qptional.
A hint as to the type of informatiomthat the particular <extra> element repr¢sents.
3 : NMTOKEN
ype xs This text string must be understood by the application. Optional.

Relatgd Elements

The <extra> element relates to the following elements:

fParent elements In Core: animation, animation_clip, camera, COLLADA, controller,
control verticesjyevaluate_ scene, geometry, imager, joints, light, liges,
linestrips, mesh;-morph, node, optics, polygons, polylist, scene, skin,
spline, targets; triangles, trifans, tristrips, vertex weights, vertiges,
visual_ scene
In Physics\\attachment, box, capsule, convex mesh, cylinder, force field,
physics*material, physics_model, physics_scene, plane, ref attachment,
rigid body, rigid constraint, shape, sphere

In 5X: bind material, effect, image, material, pass, profile BRIDGE,
profile_CG, profile_COMMON, profile GLES, profile_GLES2, profile GLBL,
render, sampler_state, sampler_* (see “Texturing”), shader, technique (FX) (|n
profile_*), texture, texture_pipeline
In B-Rep: brep, circle, cone, curves, cylinder (B-Rep), edges, ellipse, faces,
hyperbola, line, nurbs, nurbs_surface, parabola, pcurves, shells, solidls,
surfaces, surface_curves, swept_surface, torus, wires

In Kinematics: articulated system, joint, kinematics, kinematics_model,
kinematics scene, motion

All sections: instance_*, library *

Child elements See the following subsection.
Other None
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Child Elements
Child elements must appear in the following order if present:
Name/example Description Default Occurrences
<asset> See main entry. N/A Oor1
<technique> (core) | See main entry. N/A 1 or more
Details
Example
Here is an example of an <extra> element that outlines both structured and unstructured,additional
content:
<geometry>
<extra>

T

<technique profile="Max" xmlns:max="some/max/schema !>
<param name="wow" sid="animated" type="string">a validated string
parameter from the COLLADA schema.</param>
<max:someElement>defined in the Max schema and
validated.</max:someElement>
<uhoh>something well-formed and legal, bft)that can’t be validated bec
there is no schema for it!</uhoh>

</technique>
</extra>
<geometry>
e following example shows how <extra> and <teéchnique> can work together:
<light>
<!-- Application chooses onegvof the following three techniques -->
<technique common> ... </tethnique_ common>
<technique profile="ProductA"> ... </technique>
<technique profile="FrqeductB"> ... </technique>
<!-- Application chooses zero or more of the following two extras -->
<!-- and one technique within each extra. -->
<extra type="bdaslc">
<technique\profile="ProductA"> ... </technique>
<technidug ‘profile="ProductB"> ... </technique>
</extra>
<extra “&gpe="bonus">
<technique profile="ProductB"> ... </technique>
</extra>

amples ©fiwo choices are:

*{ technique common, extra “basic” (product B), and extra “bonus” (product B)

®) technique (product B), extra “basic” (product B), and extra “bonus” (product B)

puse
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float_array
Category: Data Flow

Introduction

Declares the storage for a homogenous array of floating-point values.

Concepts

The <float_array> element stores the data values for generic use within the COLLADA schemay The
arrays themselves are strongly typed but without semantics. They simply describe a sequence;of. floating

point values.
Attributes
The <float_array> element has the following attributes:
tount uint_type The number of values in the array. Required.
A text string containing the unique identifier of this element. This value nust be
L d xs:ID . o ) ;
unique within the instance document:Optional.
hame xs:token The text string name of this elemgnt. Optional.
The number of significant dégimal digits of the floating-point values that gan be
Higits xs:unsignedByte | contained in the array. Thexninimum value is 1; the maximum is 17. The|default
is 6. Optional.
The largest exponent of the floating-point values that can be contained ip the
pagnitude | xs:short array. The maximum value is 308; the minimum is -324. The default is 38.
Optional.

Related Elements

The <float_array> element relates t@'the following elements:

FParent elements source (core)
hild elements None
ther accessor
Detai|s

AKfloat array> element contains a list of floating-point values. These values are a repository of dat
fof <sourcex>.glements.

U

Example

Herelis'an example of a <€loat_array> element that describes a sequence of nine floating-point valdes:

<float_ array id="floats" name="myFloats" count="9">
1.0 0.0 0.0
0.0 0.0 0.0
1.0 1.0 0.0

</float_array>
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formula
Category: Mathematics

Introduction

Defines a formula.

Concepts

There are many ways to describe a formula. COLLADA uses MathML as its common technique.

Attributes
The <formula> element has the following attributes:
A text string containing the unique identifier of zhis’element. This value mpst be
.d xs:ID . e . .
unique within the instance document. Optional.
hame xs:token The text string name of the element. Optional.
A text string value containing the scoped identifier of this element. This nyust be
sid sid_type unique within the scope of the parent-€lement. Optional. For details, see
“Address Syntax” in Chapter 3:"Schema Concepts.

Relatgd Elements

The <formula> element relates to the following elements:

fParent elements library formulas, animatiomnyclip, kinematics_model/technique_common,
kinematics/axis_info
hild elements See the following subsection:
ther instance formula, library formulas

Child|Elements

Child elements must appear

inthe*following order if present:

Name/example DPescription Default Occurrdnces
4newparam> See main entry. N/A 0 or morg
dtarget> Contains a common_float or param type (see N/A 1
Chapter 11: Types) that specifies the result variable of
the formula. Usually a parameter.
4Ytechnique) common> Specifies a formula for the common profile that all N/A 1
COLLADA implementations must support. See the
following subsection for child element details, “The
Common Profile” section for usage information, and
main entry.
<technique> Each <technique> specifies a formula for a specific N/A 0 or more
profile as designated by the <technique>'s profile
attribute. See main entry.
April 2008
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MathML has two major parts: presentation and content. COLLADA supports only the content part. The
<technique common> child element can contain any valid MathML XML if the appropriate schema is

made available.

Details

COLLADA Mathematics provides the capability of defining functions in COLLADA. It is implemented based

on MathML and provides representation and content definitions.

MiathML was chosen because:

e MathML is an accepted Standard (W3C).
e MathML can be schema validated.

To use MathML within COLLADA, you must have access to the MathML schema. In the‘Common profile,

CPOLLADA uses MathML version 2.0.

Example
Here is an example of a <formula> element.

<formula id="formula">
<newparam sid="target">
<float>0</float>
</newparam>
<newparam sid="value">
<float>0</float>
</newparam>
<newparam sid="pitch">
<float>0</float>
</newparam>
<target><param>target</param></target>
<!-- target = (value/360)_* pitch -->
<technique common>
<math:math>
<math:apply>
<math:times /B
<math:apply>
<math:diyide />
<matfhjc¢symbol encoding="COLLADA">
value
<Amath:csymbol>
<math:ci>360</math:ci>
</math:apply>
<math:csymbol encoding="COLLADA">
pitch
</math:csymbol>
</math:apply>
math-math

</technique common>
<technique profile="test">
<any>
</any>
</technique>
</formula>

© ISO 2012 — All rights reserved
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geographic_location

Category: Metadata

Introduction

Defines geographic location information regarding the parent of the <asset> element in which it resides.

Concepts

Attributes

Relatged Elements

The <geographic_ location> element has no attributes.

The <geographic_location> element relates to the following elements:

fParent elements

asset/coverage

hild elements

See the following subsection.

ther

None

Child|Elements

Child elements must appear in the following order if present:

Name/example

Description

Default

Occurrer]

ces

4longitude>

Contains a floating-point_humber that specifies the longitude
of the asset as defined by the WGS 84 world geodetic
system. Valid values’range from -180.0 to 180.0.

N/A

1

q4latitude>

Contains a floating-point number that specifies the latitude of
the asset as defined by the WGS 84 world geodetic system.
Valid values range from -90.0 to 90.0.

None

qdaltitude
mode=" ">

Specifies the altitude of the asset as a floating-point number.
Altitude follows the Keyhole Markup Language (KML)
standard rather than the WGS 84 calculation of height. That
is, it can be relative to terrain, or relative to sea level. Its
required attribute is:
¢ mode: Indicates whether the altitude value should
be interpreted as the distance in meters from sea
level or from the altitude of the terrain at the
latitude/longitude point. Valid values are :

® absolute

None

¢ relativeToGround, this is the default.

Details
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Example

Here is an example of of a visual scene that contains an asset that specifies the geographic location of the
visual scene:

<library visual scene>
<visual scene id="SketchUpScene" name="EiffelTower">
<asset>
<coverage>
<geographic location>
'Im’wn"l#nd; =105.2830 longitiude
<latitude>40.0170</latitude>
<altitude mode="relativeToGround">0</altitude>
</geographic location>
</coverage>
<created>2008-01-28T20:51:36Z<created/>
<modified>2008-01-28T20:51:36Z<modified/>
<up axis>Z UP</up axis> <!-- Optional; otherwise inherited from parent apset

-——>
</asset>
<node 1id="Model" name="Model">
<rotate>0, 0, 1, -10</rotate>
<scale>0.75 0.75 0.75</scale>
<node id="Component 1" name="Component 1">

<matrix>
1.0 0.0 0.0 28.8084
0.0 1.0 0.0 311.67
0.0 0.0 1.0 0.0
0.0 0.0 0.0 1.0

</matrix>

</node>
</node>

</library visual scene>
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geometry

Category: Geometry

Introduction

Describes the visual shape and appearance of an object in a scene.

Conc

T
m

syrfaces, and solids. The <geometry> element contains a declaration of a mesh, conveximesh, or spli

epts

e <geometry> element categorizes the declaration of geometric information. Geometry is a branch
hthematics that deals with the measurement, properties, and relationships of points, lines, amngles,

bf

ne.

There are many forms of geometric description. Computer graphics hardware has been hormalized,
primarily, to accept vertex position information with varying degrees of attribution (gqlof, normals, etc.).
Geometric descriptions provide this vertex data with relative directness or efficiency. Some of the more
cammon forms of geometry are:
e B-Spline
e Bézier
e Mesh
e NURBS
e Patch
This is by no means an exhaustive list. Currently, COLLABA supports only polygonal meshes and splines.
Attributes
The <geometry> element has the following, attributes:
Acext string containing the unique identifier of the <geometry> element. This
Ld xs:ID ) - ) .
value must be unique within the instance document. Optional.
hame xs:token A text string containing the name of this element. Optional.
Related Elements
The <geometry> elerpent'relates to the following elements:
fParent elements library geometries
hild elements See the following subsection.
Dther instance_geometry
Child|Elements

C hildalemaents muist annaar in tha followinag order if nresent:
Ho—sieetsHtSHE P ed—HtRetoroWiRg-oraerH-pf B

® <convex_mesh> (see Chapter 6: Physics Reference)
® <mesh>

Name/example Description Default | Occurrences
<asset> See main entry. N/A Oor
geometric_element | The element that describes geometric data. Must be exactly one of: | N/A 1
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Name/example Description Default | Occurrences
¢ <spline>
e <brep> (see Chapter 9: B-Rep Reference)
See main entries.
<extra> Provides arbitrary additional information about or related to the N/A 0 or more
<geometry> element. See main entry.
Details

AKgeometry> element contains elements that describe geometric data. The actual type and complexity

offthe data is represented in detail by the child elements.

Example

<mesh>

Here is an example of an empty <geometry> element with the allowed attributes:

<library geometries>
<geometry name="cube" id="cubel23">

<source id="box-Pos"/>
<vertices id="box-Vtx">
<input semantic="POSITION" source="#box-Rod'")/>
</vertices>
</mesh>
</geometry>
</library geometries>

© ISO 2012 — All rights reserved
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IDREF_array

Category: Data Flow

Introduction

Declares the storage for a homogenous array of ID reference values.

Concepts

The <IDREF_array> element stores string values that reference IDs within the instance document.

Attributes
The <IDREF array> element has the following attributes:
tount uint_type The number of values in the array. Required.
A text string containing the unique identifier of thisyelement. This value must e
L d xs:ID . o . .
unique within the instance document. Optional
hame xs:token The text string name of this element. Optiohal.

Relatged Elements

The <IDREF_array> element relates to the following elements:

FParent elements source (core)
hild elements None
Dther accessor
Details

AN <IDREF array> element contains\alist of XML IDREF values. These values are a repository of data for
<gource> elements.

Example

Here is an example of ary<IDREF _array> element that refers to <node> elements in the document:

<library nodes>
<node id="Nodel" />
<nodeé ‘¥d="Node2" />
<n¢de id="Joint3"/>
<node id="WristJoint"/>
</library nodes>

<IDREF array id="refs" name="myRefs" count="4">
Nodel Nodesz Jolints WristJoint
</IDREF_array>

April 2008
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imager

C

ategory: Camera

Introduction

Represents the image sensor of a camera (for example, film or CCD).

Concepts

T

vdlues.

vdlues.

T
(rg
H
in
(m
by

M

e optics of a camera projects an image onto a (usually planar) sensor.

e <imager> element defines how this sensor transforms light colors and intensities into, Atimerical

bal light intensities may have a very high dynamic range. For example, in an outdoaf-scene, the sun is
any orders of magnitude brighter than the shadow of a tree. Also, real light may.centain photons with
inite variety of wavelengths.

Splay devices use a much more limited dynamic range and they usually censider only three wavelengt
thin the visible range: red, green, and blue (primary colors). This is usually represented as three 8-bit

image sensor therefore performs two tasks:
e Spectral sampling
¢ Dynamic range remapping

e combination of these is called tone mapping, which-is performed as the last step of image synthesis
ndering).

gh-quality renderers — such as ray tracers — represent spectral intensities as floating-point numbers
ernally and store the actual pixel colors as"€Xloat3_types, or even as arrays of floating-points

ultispectral renderers), then perform tonemapping to create a 24-bit RGB image that can be displayg
the graphics hardware and monitaf.

any renderers can also save thevoriginal high dynamic range (HDR) image to allow for “re-exposing” it

[o}

later.
Attributes
The <imager> element has no attributes.
Related Elements
The <imaget> element relates to the following elements:
Farent.elements camera
hild elements See the fnlln\/\/ihg subsection
Other None
Child Elements
Child elements must appear in the following order if present:
Name/example Description Default Occurrences
<technique> (core) | See main entry. N/A 1 or more
April 2008
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Name/example Description Default Occurrences

<extra> Provides arbitrary additional information about or related to N/A 0 or more
the <imager> element. See main entry.

Details

The <imager> element is optional. The COMMON profile omits it (there is no <technique common> for
this element) and the default interpretation is:

Py | inoor maanmina Af intanoibing
T TOTH T I I PT T g OT T Ito T toTtios

e Clamping to the O ... 1 range (in terms of an 8-bit per component frame buffer, this maps t0Q...255)
¢ R,G,B spectral sampling

Multispectral renderers need to specify an <imager> element to at least define the spectral'sampling.

Example
Here is an example of a <camera> element that describes a realistic camera with @€CD sensor:

<camera name="eyepoint">
<optics>
<technique common>....</technique common>
<technique profile="MyFancyGIRenderer">
<param name="FocallLength" type="float">180.0</param>
<param name="Aperture" type="float">5.6<)/param>
</technique>
</optics>
<imager>
<technique profile="MyFancyGIRendeker">
<param name="ShutterSpeed" typé&="float">200.0</param>
<!- "White-balance" -—>
<param name="RedGain" type=¥float">0.2</param>
<param name="GreenGain"xkype="float">0.22</param>
<param name="BlueGain-type="float">0.25</param>
<param name="RedGamwa¥ type="float">2.2</param>
<param name="GreenGamma" type="float">2.1</param>
<param name="BlueGamma" type="float">2.17</param>
<param name=2BleomPixelLeak" type="float">0.17</param>
<param namg=“"BloomFalloff" type="Name">InvSquare</param>
</technique>
</imager>
</camera>

April 2008
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input
(shared)
Category: Data Flow

Introduction

D alarac thao in it coamantine Af A Aata ok anAd ~annAanto A Ao e+ that oo e
OS5 tRE-Put-SEHiaHHES-oa-aata-SoUH S it tS—ct HSHHHO—to—tHat-5S0t o

Npte: There are two <input> variants; see also “<input> (unshared).”

Concepts

The <input> element declares the input connections to a data source that a consumerteguires. A dat
squrce is a container of raw data that lacks semantic meaning so that the data can be reused within the
ddcument. To use the data, a consumer declares a connection to it with the desired semantic information.

D

The <source> and <input> elements are part of the COLLADA dataflow moggél. This model is also

krjown as stream processing, pipe, or producer-consumer. An input connection is the dataflow path from a
<gource> to a sink (the dataflow consumers, which are <input>’s parents, such as <polylist>).

IN|JCOLLADA, all inputs are driven by index values. A consumer samgles an input by supplying an index
vdlue to an input. Some consumers have multiple inputs that can.share the same index values. Inputs ttat
have the same of fset attribute value are driven by the same.index value from the consumer. This is a
optimization that reduces the total number of indexes that the \consumer must store. These inputs are

déscribed in this section as shared inputs but otherwise gperate in the same manner as unshared inputs.

Attributes

The <input> element has the following attributes:

Theoffset into the list of indices defined by the parent element’s <pp or

LKv> subelement. If two <input> elements share the same offset, they are
indexed the same. This is a simple form of compression for the list gf
indices and also defines the order in which the inputs are used. Required.

pffset uint_type

The user-defined meaning of the input connection. Required. See “Details”
semantic xs : NMTOKEN for the list of common <input> semantic attribute values enumerated in
the COLLADA schema.

source urifragment_ type The location of the data source. Required.

Which inputs to group as a single set. This is helpful when multiple ipputs

et uint” type . )
I —YP share the same semantics. Optional.

Related Elements

The <anput> element relates to the following elements:

H CAPN| 4 ln Cora: 1.3 13 deaa 1 Jsxl i g dons 1 dsas £
FareTrTc CrerTIierits Tt oreT= T TTICS CE TP S, POy gONST POy ST o angreS T aitSy

tristrips, vertex weights

In B-Rep: edges, faces, pcurves, shells, solids, wires

Child elements None

Other p (in lines, linestrips, polygons, polylist, triangles, trifans, tristrips);
v (in vertex_weights)
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Details

Each input connection can be uniquely identified by its of fset attribute within the scope of its parent
element.

The common <input> semantic attribute values are:

Value of semantic attribute | Description

BINORMAL Geometric binormal (bitangent) vector
COLOR Color coordinate vector. Color inputs are BRGB (float3 type)
CONTINUITY Continuity constraint at the control vertex (CV). See also “Curve Interpolation” in
Chapter 4: Programming Guide.
IMAGE Raster or MIP-level input.
INPUT Sampler input. See also “Curve Interpolation” in Chapter 4: Programming Guide.
IN_TANGENT Tangent vector for preceding control point. See also “Curve Intefpotation” in Chapter 4:
Programming Guide.
INTERPOLATION Sampler interpolation type. See also “Curve Interpolation™in.Chapter 4: Programiing
Guide.
INV_BIND MATRIX Inverse of local-to-world matrix.
JOINT Skin influence identifier
LINEAR STEPS Number of piece-wise linear approximation steps to use for the spline segment that
follows this CV. See also “Curve Interpolation” in Chapter 4: Programming Guide.
NORPH_TARGET Morph targets for mesh morphing
NMORPH_WEIGHT Weights for mesh morphing
NORMAL Normal vector
QUTPUT Sampler output. See also “Curve Interpolation” in Chapter 4: Programming Guidd,.
QUT_TANGENT Tangent vector for succeeding control point. See also “Curve Interpolation” in
Chapter 4: Programming Guide.
POSITION Geometric coordinate vector. See also “Curve Interpolation” in Chapter 4: Programming
Guide.
TANGENT Geometrictangent vector
TEXBINORMAL Texture binormal (bitangent) vector
TEXCOORD Texture coordinate vector
TEXTANGENT Texture tangent vector
gv Generic parameter vector
VYERTEX Mesh vertex
WEIGHT Skin influence weighting value
Example
Here is anexample of six <input> elements that describe the sources of vertex positions, normals, and
two, sets' of texture coordinates along with their texture space tangents for a <polygons> element. The
otfset attribute indicates the index from the <p> element that the input will use to sample the source

data. When two or more <input> elements have the same offset value, it means that they share the same
index in the <p> element. This is a simple form of index compression that saves space in the document.

The set attribute indicates the logical organization of <input> elements that belong in the same logical
set of information. In this example, there are two sets of TEXCOORD and TEXTANGENT pairs:

<mesh>
<source name="grid-Position"/>
<source name="grid-0-Normal"/>
<source name="texCoordsl"/>

April 2008
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<source name="grid-texTangentsl"/>

<source name="texCoords2"/>

<source name="grid-texTangents2"/>

<vertices id="grid-Verts">
<input semantic="POSITION" source="#grid-Position"/>

<vertices>

<polygons count="1" material="Bricks">
<input semantic="VERTEX" source="#grid-Verts" offset="0"/>
<input semantic="NORMAL" source="#grid-Normal" offset="1"/>
<input semantic="TEXCOORD" source="#texCoordsl" offset="2" set="0"/>
IInput semantic="TEXCOORD™ SOUICe="f#tEXCOOrdsZ" ™ OILfset="2" set="1"/>
<input semantic="TEXTANGENT" source="#texTangentsl" offset="2" set="0./>
<input semantic="TEXTANGENT" source="#texTangents2" offset="2" set="1/'/>
<p>0 0 0 2 1132213 3</p>

</polygons>

</mesh>
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input
(unshared)
Category: Data Flow

Introduction

D alarac thao in it coamantine Af A Aata ok anAd ~annAanto A Ao e+ that oo e
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Concepts

Npte: There are two <input> variants; see also “<input> (shared).”

The <input> element declares the input connections that a consumer requires. A data-Source is a

caontainer of raw data that lacks semantic meaning so that the data can be reused wjthin‘the document,| To
uge the data, a consumer declares a connection to it with the desired semantic infermation.

The <source> and <input> elements are part of the COLLADA dataflow mogdgél. This model is also

krjown as stream processing, pipe, or producer-consumer. An input connection is the dataflow path from a
<gource> to a sink (the dataflow consumers, which are <input>’s parents, such as <vertices>).

InNJCOLLADA, all inputs are driven by index values. A consumer samgles an input by supplying an index
vdlue to an input. Some consumers have simple inputs that are drven by unique index values. These inputs
arg described in this section as unshared inputs but otherwise.operate in the same manner as shared

inputs.
Attributes
The <input> element has the following attributes;
The user-defined meaning of the input connection. Required. See the list of
common <input> semantic attribute values in the “Common Glgssary”
semantic xs : NMTOKEN in Chapter 3: Schema Concepts. See “<input> (shared)” for the list pf
common <input> semantic attribute values enumerated in the
COLLADA schema.
source urifragment_type The location of the data source. Required.

Related Elements

The <input> elementirelates to the following elements:

fParent elements joints, sampler, targets, vertices, control_vertices
hild elements None
ther None
Details

Each input can be uniquely identified by its offset attribute within the scope of its parent element.

See “Curve Interpolation” in Chapter 4: Programming Guide for a description of the semantic values that
are useful in in <sampler> animation curves.

April 2008
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Here is an example for <sampler><input>:

<animation>
<source id="translate X-input">

</source>
<source id="translate X-output">

QuIrce

<source id="translate X-intangents">
</source>

<source id="translate X-outtangents">
</source>

<source id="translate X-interpolations">
</source>

<sampler id="translate X-sampler">

<input semantic="INPUT" source="#translate X-input™/>
<input semantic="OUTPUT" source="#translate X-owtpit"/>

<input semantic="IN_ TANGENT" source="#translat& X-intangents"/>
<input semantic="OUT_ TANGENT" source="#trans¥%ate X-outtangents"/>
<input semantic="INTERPOLATION" source="#tpanslate X-interpolations"/>

</sampler>

<channel source="#translate X-sampler" taxget="pCubel/translate.X"/>

</animation>

© ISO 2012 — All rights reserved

April 2008

5-51

93


https://standardsiso.com/api/?name=49dedf026320c96279eb35e0e8365799

ISO/PAS 17506:2012(

E)

5-52 COLLADA - Digital Asset Schema Release 1.5.0

instance_animation

Category: Animation

Introduction

Instantiates a COLLADA animation resource.

Concepts

A <instance_animation> element instantiates an object described by an <animation> élement

Multiple <instance_animation> elements are grouped together to create animation clipslinthe

Attributes

<@nimation_ clip> element.

F@r details about instance elements in COLLADA, see “Instantiation and External Referencing” in
Chapter 3: Schema Concepts.

The <instance_animation> element has the following attributes:

A text string value containing the scoped identifier of this element. This valug must

the ID of the-element to instantiate.
For an external reference, this is an absolute or relative URL.

sid sid_type be unique within the scope of the,parent element. Optional. For details, see
“Address Syntax” in Chapter 3: Schema Concepts.
hame xs:token The text string name of this:element. Optional.
The URL of the location.@fithe <animation> element to instantiate. Requirged.
Can refer to a local instance or external reference.
i For a local instance; this is a relative URI fragment identifier that begins with the “#”
hrl xs:anyURI

character. The fragment identifier is an XPointer shorthand pointer that consjsts of

Relatged Elements

The <instance_animation>‘element relates to the following elements:

Farent elements animdtion_clip
hild elements See the following subsection.
ther animation
Child|Elements
Name/examiple Description Default Occurrerjces
{extra> Provides arbitrary additional information about or related to N/A 0 or more|
the <animation> element. See main entry.
Details
April 2008
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Example

Here is an example of an <instance animation> element that refers to a locally defined
<animation> element identified by the ID “anim”. The instance is translated some distance from the
original:
<library animations>
<animation id="anim"/>
</library animations>
<library animation clips>

: . 1 i U | R N 1] PR | N ~aa 1]
orirrmeT e T Tt T e >

<instance_animation url="#anim" />
</animation clip>
</library animation clips>

April 2008
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instance_camera

Category: Camera

Introduction

Instantiates a COLLADA camera resource.

Concepts

and that determines its position, orientation, and scale.

Fgr details about instance elements in COLLADA, see “Instantiation and External Referencing” in
Chapter 3: Schema Concepts.

Attributes

The <instance_camera> element has the following attributes:

The <instance_camera> element instantiates an object described by a <camera> element t0 activate it
in|the visual scene. A camera object is instantiated within the local coordinate system of its parent <node>

sid sid_type be unique within the scope of theparent element. Optional. For details, see
“Address Syntax” in Chapter 3: Schema Concepts”.

A text string value containing the scoped identifier of this element. This valug must

hame xs:token The text string name of this.element. Optional.

The URL of the location 6fjthe <camera> element to instantiate. Required.
refer to a local instan¢e or external reference.

i For a local instance; this is a relative URI fragment identifier that begins with
hrl xs:anyURI

the ID of the-element to instantiate.
For an an external reference, this is an absolute or relative URL.

Dan

the n#u

character. The fragment identifier is an XPointer shorthand pointer that consjsts of

Related Elements

The <instance_camera> elefent relates to the following elements:

FParent elements node
Child elements See the following subsection.
ther camera

Child|Elements

Name/exarriple Description Default Occurrerjces

Jextra> Provides arbitrary additional information about or related to N/A 0 or more|
the <instance_ camera> element. See main entry.

Details

Example

Here is an example of an <instance_camera> element that refers to a locally defined <camera>
element identified by the ID cam. The instance is translated some distance from the original:

April 2008
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<library cameras>
<camera id="cam"/>
</library cameras>
<node>
<node>
<translate>11.0 12.0 13.0</translate>
<instance_camera url="#cam" />
</node>
</node>

April 2008
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instance_controller

Category: Controller

Introduction

Instantiates a COLLADA controller resource.

Concepts

Fgr details about instance elements in COLLADA, see “Instantiation and External Referencing” in
Chapter 3: Schema Concepts.

The <instance_controller> element instantiates an object described by a <controllerS elemgnt.
Alcontroller object is instantiated within the local coordinate system of its parent <node> and'that

de¢termines its position, orientation, and scale. The controller allows deformations of meshés)based on
sKinning animations or morphing animations.

Attributes
The <instance_controller> element has the following attributes:

A text string value containing the-seoped identifier of this element. This valug must

sid sid_type be unique within the scope ofhé.parent element. Optional. For details, see
“Address Syntax” in Chaptet ‘8> Schema Concepts.

hame xs:token The text string name of this element. Optional.
The URI of the locationiof the <controller> element to instantiate. Required.
Can refer to a localinstance or external reference.

el xS : anyURI For a local instance, this is a relative URI fragment identifier that begins with the “#”

) character, The fragment identifier is an XPointer shorthand pointer that consjsts of

the ID af the element to instantiate.
For an‘\external reference, this is an absolute or relative URL.

Related Elements

The <instance_controlZer> element relates to the following elements:

fParent elements

node

Phild elements

See the following subsection.

ther

controller

Child|Elements

Child glements must appear in the following order if present:

lName/example Description Default Occurrences

<skeleton> Indicates where a skin controller is to start to search for the None 0 or more
joint nodes it needs. This element is meaningless for morph
controllers. See main entry.

<bind material> | See main entry in FX. N/A Oor1

<extra> Provides arbitrary additional information about or related to N/A 0 or more
the <instance_controller> element. See main entry.

Details
April 2008
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Example

Here is an example of an <instance controller> element that refers to a locally defined
<controller> element identified as “skin”. The instance is translated some distance from the original:

<library controllers>

<controller id="skin"/>
</library controllers>
<node id="skel"/>

nodl

<node>
<translate>11.0 12.0 13.0</translate>
<instance_controller url="#skin"/>
<skeleton>#skel</skeleton>
</instance_controller>
</node>

The following is an Example of two <instance_controller> elements that referto the same locally
dg¢fined <controller> element identified as “skin”. The two skin instances areaund to different
inptances of a skeleton using the <skeleton> element:

<library controllers>
<controller id="skin">
<skin source="#base mesh">
<source id="Joints">
<Name array count="4"> Root Spinel Sp¥nhe2 Head </Name array>
</source>
<source id="Weights"/>
<source 1id="Inv bind mats"/>
<joints>
<input source="#Joints" sgmantic="JOINT"/>
</joints>
<vertex weights/>
</skin>
</controller>
</library controllers>
<library nodes>
<node id="Skeletfonl" sid="Root">
<node sid="Spinel">
<node s¥dx"Spine2">
<node~sid="Head" />
</ndde>
</ndder
</nodé>
</libXary nodes>
<pode id="skelO1l">
<instance node url="#Skeletonl"/>
</node>
<pnode jd="skelQ2">
<instance node url="#Skeletonl"/>
</node>
<node>
<instance_controller url="#skin"/>
<skeleton>#skelOl</skeleton>
</instance_controller>
</node>
<node>

April 2008
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<instance_controller url="#skin"/>
<skeleton>#skel02</skeleton>
</instance_controller>
</node>

April 2008
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instance_formula
Category: Mathematics

Introduction

Instantiates a COLLADA formula resource.

Concepts

Far details about instance elements in COLLADA, see “Instantiation and External Referencing” in
Chapter 3: Schema Concepts.

Attributes

The <instance_formula> element has the following attributes:

A text string value containing the scoped identifier of this element. This vilue
5id sid_type must be unique within the scope of the parent element. Optional. For defails,
see “Address Syntax” in Chapter 3: Schefmia Concepts.

hame xs: token The text string name of the element.'Optional.

The URL of the location of theObject to instantiate. Required. Refers to 4 local
instance using a relative URIragment identifier that begins with the “#”
character. The fragment identifier is an XPointer shorthand pointer that cpnsists
of the URI of the elementto instantiate.

Refers to an externalfeference using an absolute or relative URL when it
contains a path to‘ahother resource.

hirl xs:anyURI

Relatgd Elements

The <instance formula> element relatesto the following elements:

Farent elements animation_ clip Kinematics/axis_info, kinematics_model/technique_ comfion
Child elements See the following subsection.
ther formula, Xibrary formulas

Child|Elements

Child elements mustiappear in the following order if present:

Name/examplé Description Default Occurrdnces
{setparam> Specifies the source (for arguments) or the destination N/A 0 or morg
(for the result) of the instantiated formula. See main
entry.
Details
Example

Here is an example of an <instance_formula> element.

<instance formula url="#formula">
<setparam ref="target">
<connect param ref="joint.trans.target"/>

April 2008
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</setparam>
<setparam ref="value">
<connect param ref="joint.trans.value"/>
</setparam>
<setparam ref="pitch">
<connect param ref="pitch"/>
</setparam>
</instance formula>

April 2008
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instance_geometry

Category: Geometry

Introduction

Instantiates a COLLADA geometry resource.

Concepts

The <instance_geometry> element instantiates an object described by a <geometry> elemgent. A
ggometry object is instantiated within the local coordinate system of its parent <node> or <shape> andl
thiat determines its position, orientation, and scale. COLLADA supports convex mesh, meshyand spline
primitives.

Fgr details about instance elements in COLLADA, see “Instantiation and External Referencing” in
Chapter 3: Schema Concepts.

Attributes

The <instance_geometry> element has the following attributes:

A text string value containing the s¢eped identifier of this element. This value must be
sid sid_type unique within the scope of the parent element. Optional. For details, see “Address
Syntax” in Chapter 3: Schema Concepts.

hame xs:token The text string name of this;element. Optional.

The URL of the location.of the <geome try> element to instantiate. Required], Can
refer to a local instance or external reference.
For a a local instance, this is a relative URI fragment identifier that begins with the “#”
character. The,fragment identifier is an XPointer shorthand pointer that consigts of

the ID of the‘element to instantiate.

For anéxternal reference, this is an absolute or relative URL.

hrl xs:anyURI

Related Elements

The <instance_geometry>.element relates to the following elements:

fParent elements node, shape
hild elements See the following subsection.
Dther geometry

Child|Elements

Child elements must appear in the following order if present:

Name/example Description Default Occurrences

<bind material> Binds material symbols to material instances. This allows a None Oor1
single geometry to be instantiated into a scene multiple times
each with a different appearance. See main entry.

<extra> Provides arbitrary additional information about or related to N/A 0 or more
the <instance_geometry> element. See main entry.

Details
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Example

Here is an example of an <instance geometry> element that refers to a locally defined <geometry>
element identified by the ID “cube”. The instance is translated some distance from the original:

<library geometries>

<geometry id="cube"/>
</library geometries>
<node>

<node>
ftranslate>11 0 12 0 13 0 translate

<instance_geometry url="#cube"/>
</node>
</node>

April 2008
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instance_light
Category: Lighting

Introduction
Instantiates a COLLADA light resource.

Concepts

The <instance_1light> element instantiates an object described by a <1ight> element to ddtivate |t in
the visual scene. Directional, point, and spot light objects are instantiated within the local coprdinate system
offtheir parent <node> and that determines their position, orientation, and scale. The exceptjon is ambignt

light; because ambient light radiates in all directions equally, it is not affected by these spatial
trgnsformations.

Fgr details about instance elements in COLLADA, see “Instantiation and External Referencing” in
Chapter 3: Schema Concepts.

Attributes

The <instance_light> element has the following attributes:

A text string value containing.the 'scoped identifier of this element. This valug must

sid sid_type be unique within the scope_afithe parent element. Optional. For details, see
“Address Syntax” in Chapter 3: Schema Concepts.
hame xs:token The text string name ‘ef\this element. Optional.

The URL of the logation of the <1ight> element to instantiate. Required. Can refer
to a local instanee or external reference.
r1 xS : anyURI For a local instance, this Iis a rg]atiye URI fragment identifier thgt begins with the “#”
character. The fragment identifier is an XPointer shorthand pointer that consjsts of
the |D.©f the element to instantiate.

For an external reference, this is an absolute or relative URL.

Related Elements

The <instance_light>element relates to the following elements:

FParent elements node
Child elements See the following subsection.
ther light

Child|Elements

Narne/example

Description

Default Occurrer]

<extra> Provides arbitrary additional information about or related to

the <instance_ light> element. See main entry.

0 or more

Details

COLLADA does not dictate the policy of data sharing for each instance. This decision is left to the run-time
application.

April 2008
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Example

Here is an example of an <instance 1light> element that refers to a locally defined <1ight> element
identified by the id “light”. The instance is translated some distance from the original:

<library lights>
<light id="1light"/>
</library lights>
<node>
<node>
ftrangslate>11 0 12 0 13 0 ftranslate
<instance_light url="#light"/>
</node>
</node>

April 2008
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instance_node
Category: Scene

Introduction

Instantiates a COLLADA node resource.

Concepts

AN <instance_node> creates an instance of an object described by a <node> element. Eachiinstan¢e
ofla <node> element refers to an element in the <node> hierarchy that has its own local coofdinate
sylstem defined for placing objects in the scene.

Fgr details about instance elements in COLLADA, see “Instantiation and External Referencing” in
Chapter 3: Schema Concepts.

Attributes

The <instance_node> element has the following attributes:

A text string value containing théscoped identifier of this element. This yalue

5id sid_type must be unique within the seope of the parent element. Optional. For d¢tails,
see “Address Syntax” in Ghdpter 3: Schema Concepts.
hame xs:token The text string name of this element. Optional.
The URL of the location of the <node> element to instantiate. Required, Can
hrl xs:anyURI .
refer to a local instance or external reference.
Optional. Thesmechanism and use of this attribute is application-defined. For
example,.it\6an be used for bounding boxes or level of detail. See “Detdils.”
For alacal instance, this is a relative URI fragment identifier that begins with the
Proxy xs:anyURI

“#*.character. The fragment identifier is an XPointer shorthand pointer that
consists of the ID of the element to instantiate.

For an external reference, this is an absolute or relative URL.

Relatgd Elements

The <instance_node>-glement relates to the following elements:

fParent elements node
hild elements See the following subsection.
ther node

Child|Elements

Name/example Description Default Occurrences

<extra> Provides arbitrary additional information about or related to N/A 0 or more
the <instance_node> element. See main entry.

Details

The application can decide to resolve either the URL in the url attribute or the URL in the proxy attribute.
Both resolve into a <node> element. Because the mechanism and use of this attribute are application

defined, more information about how applications can decide which path to follow should be stored in the
<extra> element of <instance node>.

April 2008
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For example:
<instance node url="URL1" proxy="URL2">

<extra ...>

In the following example, an application may decide to use the simple box node hierarchy, which may be a
simple <instance_geometry>, rather than load a new document, parse it, and manage a complex
building. The complex building might itself contain an <instance_node> with both a url and a proxy,
allowing for the hierarchical management of data:

<instance node url="file:///some place/doc.dae#complex building" proxy="#box">

The following example has both url and proxy to reference <node> and <instance node>, al|
defined in the same COLLADA document. This construct provides the application with multiple choices pf
which node to use, which is the basic construct for Level Of Detail (LOD).

<node 1id="NODEO"/>
<node 1id="NODE1"/>
<node 1id="NODE2"/>

<node id="1LOD1">
<instance node url="#NODE1l" proxy="#LOD2"/>
</node>

<node id="LOD2">
<instance node url="#NODE2"/>
</node>

<visual scene>
<node>
<instance node url="#NODEO" proxy={#EOD1">
</node>
</visual scene>

Example

Here is an example of an <instance .node> element that refers to a locally defined <node> element
identified by the ID “myNode”. The instance is translated some distance from the original:

<library nodes>
<node id="myNodeA>
</library nodes>
<node>
<node>
<translate>11.0 12.0 13.0</translate>
<instance node url="#myNode"/>
</nodé>
</nedg>

April 2008
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instance_visual_scene
Category: Scene

Introduction

Instantiates a COLLADA visual_scene resource.

Concepts

lofd.

Chapter 3: Schema Concepts.

Attributes

The <instance_visual_scene> element has the following attribites:

An <instance_visual_scene> instantiates the visual aspects of a scene. The <scene> elgment cgn
c@ntain, at most, one <instance_visual_ scene> element. This constraint creates a ongsto-one
relationship between the document, the top-level scene, and its visual description. This provides
applications and tools, especially those that support only one scene, an indication of the.primary scene

Fgr details about instance elements in COLLADA, see “Instantiation and External Referencing” in

“Address Syntax” in Chapter 3: Schema Concepts.

A text string value containing.the 'scoped identifier of this element. This valug must
sid sid_type be unique within the scope.efithe parent element. Optional. For details, see

hame xs:token The text string name ‘ofithis element. Optional.

Can refer to aloeal instance or external reference.
hrl xs:anyURI

the ID.‘of the element to instantiate.

For an external reference, this is an absolute or relative URL.

For a local.ifstance, this is a relative URI fragment identifier that begins with
character. The fragment identifier is an XPointer shorthand pointer that consjsts of

The URL of the logation of the <visual scene> element to instantiate. Rgquired.

the n#u

Relatged Elements

The <instance_visual, scene> element relates to the following elements:

FParent elements scene
hild elements See the following subsection.
ther visual scene

Child|Elements

Name/example Description Default Occurrerjces
<extra> Provides arbitrary additional information about or related to N/A 0 or more
the <instance_visual_ scene> element. See main
entry.
Details
April 2008
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Example

Here is an example of an <instance_visual scene> element that refers to a locally defined
<visual_scene> element identified by the ID “vis_scene”

<library visual scenes>
<visual scene id="vis_ scene"/>
</library visual scenes>
<scene>
<instance_visual_scene ur1="#vis_scene"/>

.

April 2008
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int_array
Category: Data Flow

Introduction

Stores a homogenous array of integer values.

Concepts

The <int_array> element stores the data values for generic use within the COLLADA schema) The
arrays themselves are strongly typed but without semantics. They simply describe a sequenceof intege

values.
Attributes
The <int_array> element has the following attributes:
tount uint_type The number of values in the array. Reduired.
A text string containing the unique identifier of this element. This value|must
L d xs:ID ) s . .
be unique within the instance document. Optional.
hame xs:token The text string name of this €lement. Optional.
hinInclusive xs:integer The smallest integer value that can be contained in the array. The defquilt is
integ -2147483648. Optional:
haxInclusive xs:integer The largest integervalue that can be contained in the array. The defauft is
sinteg 2147483647, Ogftional.

Relatgd Elements

The <int_array> element relates to the following elements:

fParent elements source (Core)
Phild elements None
ther accessor
Details

A <int_array> element contains a list of integer values. These values are a repository of data to
<source> elements:

Example

Here is anexample of an <int_array> element that describes a sequence of five integer numbers:

<int array id="integers" name="myInts" count="5">
ha (o} 2 A g
+ —4—5

</int_ array>

April 2008
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joints
Category: Controller

Introduction

Declares the association between joint nodes and attribute data.

Concepts

Attributes

The <joints> element has no attributes.

Related Elements

The <joints> element relates to the following elements:

Associates joint, or skeleton, nodes with attribute data. In COLLADA, this is specified by the invérsg’bin
mpatrix of each joint (influence) in the skeleton.

i

fParent elements

skin

Phild elements

See the following subsection.

ther

None

Child|Elements

Child elements must appear in the following order i;present:

Name/example

Description

Default

Occurrerjces

4input> (unshared)

At least one <input> element must have the semantic
JOINT.

The <source>referenced by the input with the JOINT
semantic should contain a <Name _array> that contains
SIDs teidentify the joint nodes. SIDs are used instead of
IDREFsto allow a skin controller to be instantiated multiple

times, where each instance can be animated independently.

See main entry. See also Address Syntax” in Chapter 3:
Schema Concepts.

None

2 or more|

q4extra>

Provides arbitrary additional information about or related to
the <joints> element. See main entry.

N/A

0 or more|

Details

Example

Here is an example of a <joints> element that associates joints and their bind positions:

<skin source="#geometry mesh">

<joints>

<input semantic="JOINT" source="#joints"/>

<input semantic="INV_BIND MATRIX" source="#inv-bind-matrices"/>

</joints>
</skin>

April 2008
112

© ISO 2012 — All rights reserved



https://standardsiso.com/api/?name=49dedf026320c96279eb35e0e8365799

ISO/PAS 17506:2012(E)

Specification — Core Elements Reference  5-71

library_animation_clips
Category: Animation

Introduction

Provides a library in which to place <animation_ clip> elements.

Concepts

A$ data sets become larger and more complex, they become harder to manipulate within a single
container. One approach to managing this complexity is to divide the data into smaller pieces(esganized by
s@me criteria. These modular pieces can then be stored in separate resources as libraries.

Attributes
The <library animation_clips> element has the following attributes:
A text string containing the unique identifier of the <1ibrary animation clip$>
Ld xs:ID : . - . - , -
element. This value must be unique within the instanee document. Optional.
hame xs: token The text string name of this element. Optional.

Relatgd Elements

The <library animation_clips> element relates to theollowing elements:

FParent elements COLLADA
hild elements See the following subsection.
Dther None

Child|Elements

Child elements must appear in the folldwing order if present:

Name/example Description Default Occurrences
4asset> See,main entry. None 0 or more|
fanimation_clip> | See fmain entry. N/A 1 or more]
Jextra> Rrovides arbitrary additional information about or related to N/A 0 or more|
the <library animation_ clips> element. See main
entry.
Details

Example
:L?v?aﬁﬂaﬂﬁpb—ﬁ-a-fhbrarymcm:ci—rps/ eterment:

<library animation_clips>
<animation clip>
<instance animation url="#animationl" />
</animation clip>
<animation_ clip>
<instance animation url="#animation2" />
<instance animation url="#animation3" />
</animation clip>
</library animation_clips>

April 2008
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library_animations
Category: Animation

Introduction

Provides a library in which to place <animation> elements.

Concepts

A$ data sets become larger and more complex, they become harder to manipulate within a single
container. One approach to managing this complexity is to divide the data into smaller pieces'organized by
s@me criteria. These modular pieces can then be stored in separate resources as libraries.

Attributes

The <library animations> element has the following attributes:

" xs:ID A text string containing the unique identifier of the <library animations> elenent.
’ This value must be unique within the instance decument. Optional.
hame xs: token The text string name of this element. Optional.

Related Elements

The <library animations> element relates to the following elements:

fParent elements COLLADA
hild elements See the following subsection;
ther None

Child|Elements

Child elements must appear in the follawing order if present:

Name/example Description Default Occurrer|ces
4asset> See(main entry. N/A Oor1
4animation> Seé main entry. N/A 1 or more|
qextra> Provides arbitrary additional information about or related to N/A 0 or more|

the <library animations> element. See main entry.

Details

Example

Here is an example of a <library animations> element:

<library animations>
<animation name="animationl" />
<animation name="animation2" />
<animation name="animation3" />
</library animations>

April 2008
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library_cameras
Category: Camera

Introduction

Provides a library in which to place <camera> elements.

Concepts

A$ data sets become larger and more complex, they become harder to manipulate within a single
container. One approach to managing this complexity is to divide the data into smaller pieces'organized by
s@me criteria. These modular pieces can then be stored in separate resources as libraries.

Attributes

The <library cameras> element has the following attributes:

" xs:ID A text string containing the unique identifier of the <Iibrary cameras> element| This
’ value must be unique within the instance document: Optional.
hame xs: token The text string name of this element. Optional.

Related Elements

The <library cameras> element relates to the following'elements:

fParent elements COLLADA
hild elements See the following subsection,
ther None

Child|Elements

Child elements must appear in the follawing order if present:

Name/example Description Default Occurrer|ces
4asset> See(main entry. N/A Oor1
4camera> See main entry. N/A 1 or more|
qextra> See main entry. N/A 0 or more
Details
Example

Here issan example of a <library cameras> element:

<library cameras>
<camera name="eyepoint">

</camera>
<camera name="overhead">
</camera>

</library cameras>

April 2008
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library_controllers
Category: Controller

Introduction

Provides a library in which to place <controller> elements.

Concepts

A$ data sets become larger and more complex, they become harder to manipulate within a single
caontainer. One approach to managing this complexity is to divide the data into smaller pieces'organized
s@me criteria. These modular pieces can then be stored in separate resources as libraries.

by

Attributes
The <library controllers> element has the following attributes:
A text string containing the unique identifier of the <Iibrary controllers> elgment.
L d xs:ID ) ) o ) =
This value must be unique within the instance decument. Optional.
hame xs: token The text string name of this element. Optional.

Related Elements

The <library controllers> element relates to the following elements:

fParent elements COLLADA
hild elements See the following subsection,
ther None

Child|Elements

Child elements must appear in the follawing order if present:

Name/example Description Default Occurrer|ces
4asset> See(main entry. N/A Oor1
4controller> See main entry. N/A 1 or more|
qextra> See main entry. N/A 0 or more
Details
Exan1ple

Here is an example of a <Iibrary controllers> element.

<library controllers>
<controller>
<skin source="#geometry mesh">

</skin>
</controller>
</library controllers>

April 2008
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library_formulas
Category: Mathematics

Introduction

Provides a library in which to place <formula> elements.

Concepts

A$ data sets become larger and more complex, they become harder to manipulate within a single
container. One approach to managing this complexity is to divide the data into smaller pieces'organized by
s@me criteria. These modular pieces can then be stored in separate resources as libraries.

Attributes

The <library formulas> element has the following attributes:

A text string containing the unique identifier,of the <library formulas>
L d xs:ID : . N . - .

element. This value must be unique within the instance document. Optiopal.
hame xs:token The text string name of the element. Optional.

Related Elements

The <library formulas> element relates to the following-elements:

fParent elements COLLADA
hild elements See the following subsection.

ther instance_formula

Child|Elements

Child elements must appear in the follawing order if present:

Name/example Desetiption Default Occurrdnces
4asset> Seg main entry. N/A Oor1
4formula> Specifies a formula with its argument and result N/A 1 or morg
parameters. See main entry.
Jextra> See main entry. N/A 0 or morg
Details
Example

Here is an example of a <library formulas> element.

<library formulas>
<formula id="formula">

</formula>
</library formulas>

April 2008
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library_geometries

Category: Geometry

Introduction

Provides a library in which to place <geometry> elements.

Concepts

A

data sets become larger and more complex, they become harder to manipulate within a single

container. One approach to managing this complexity is to divide the data into smaller pieces'organized by
s@me criteria. These modular pieces can then be stored in separate resources as libraries.
Attributes
The <library geometries> element has the following attributes:
A text string containing the unique identifier of the <Iibrary geometries> element.
Ld xs:ID ) ; . ) —
This value must be unique within the instance decument. Optional.
hame xs: token The text string name of this element. Optional.
Related Elements
The <library geometries> element relates to the following elements:
FParent elements COLLADA
hild elements See the following subsection,
ther None
Child|Elements
Child elements must appear in the follawing order if present:
Name/example Description Default Occurrerjces
4asset> See(main entry. N/A Oor1
4geometry> See main entry. N/A 1 or more
4extra> See main entry. N/A 0 or more
Details
Example
Here issan example of a <library geometries> element:

<library geometries>
<geometry name="cube" id="cubel23">
<mesh>
<source id="box-Pos"/>
<vertices id="box-Vtx">
<input semantic="POSITION" source="#box-Pos"/>
</vertices>
</mesh>
</geometry>
</library geometries>

April 2008
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library_lights
Category: Lighting

Introduction

Provides a library in which to place <1ight> elements.

Concepts

A$ data sets become larger and more complex, they become harder to manipulate within a single
container. One approach to managing this complexity is to divide the data into smaller pieces'organized by
s@me criteria. These modular pieces can then be stored in separate resources as libraries.

Attributes

The <library lights> element has the following attributes:

A text string containing the unique identifier of the eleqent. This value must be unidue
Ld xs:ID . ) .

within the instance document. Optional.
hame xs: token The text string name of this element. Optional.

Relatgd Elements

The <library lights> element relates to the following élements:

fParent elements COLLADA
hild elements See the following subsection,
Dther None

Child|Elements

Child elements must appear in the following order if present:

Name/example Description Default Occurrerjces
Jasset> See(main entry. N/A Oor1
4light> See main entry. N/A 1 or more|
Jextra> See main entry. N/A 0 or more
Details
Example

Here'issan example of a <library lights> element:

<library lights>
<light id="1lightl">

</light>
<light id="light2">

</light>
</library lights>

April 2008
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library_nodes

Category: Scene

Introduction

Provides a library in which to place <node> elements.

Concepts

A$ data sets become larger and more complex, they become harder to manipulate within a single
container. One approach to managing this complexity is to divide the data into smaller pieces'organized by
s@me criteria. These modular pieces can then be stored in separate resources as libraries.

Attributes
The <library nodes> element has the following attributes:
A text string containing the unique identifier of the eleqent. This value must be unidue
Ld xs:ID . . .
within the instance document. Optional.
hame xs: token The text string name of this element. Optional.

Relatgd Elements

The <library nodes> element relates to the following eléments:

fParent elements COLLADA
hild elements See the following subsection,
Dther None

Child|Elements

Child elements must appear in the following order if present:

Name/example Description Default Occurrences
Jasset> See(main entry. N/A Oor1
4node> See main entry. N/A 1 or more|
Jextra> See main entry. N/A 0 or more
Details
Example

Here'is\an example of a <library nodes> element:

April 2008
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<library nodes>
<node id="nodel">

</node>

<node id="node2">

</node>
</library_ nodes>

© ISO 2012 — All rights reserved



https://standardsiso.com/api/?name=49dedf026320c96279eb35e0e8365799

ISO/PAS 17506:2012(E)

Specification — Core Elements Reference  5-79

library_visual_scenes

Category: Scene

Introduction

Provides a library in which to place <visual scene> elements.

Concepts

A$ data sets become larger and more complex, they become harder to manipulate within a single
container. One approach to managing this complexity is to divide the data into smaller pieces'organized by
s@me criteria. These modular pieces can then be stored in separate resources as libraries.

Attributes

The <library visual_ scenes> element has the following attributes:

A text string containing the unique identifier of the eleqent. This value must be unidue
Ld xs:ID . ) .

within the instance document. Optional.
hame xs: token The text string name of this element. Optional.

Relatgd Elements

The <library visual scenes> element relates to the following elements:

fParent elements COLLADA
hild elements See the following subsection,
Dther None

Child|Elements

Child elements must appear in the following order if present:

Name/example Description Default Occurrerjces
Jasset> See(main entry. N/A Oor1
qvisual_scene> See main entry. N/A 1 or more|
Jextra> See main entry. N/A 0 or more
Details
Example

Here'is\an example of a <library visual scenes> element:

<library visual_ scenes>
<visual scene id="vis_scel">

</visual scene>
<visual scene id="vis sce2">
</visual scene>

</library visual scenes>

April 2008
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light

Category: Lighting

Introduction

Declares a light source that illuminates a scene.

Concepts

Attributes

The <1ight> element has the following attributest

Alight embodies a source of illumination shining on the visual scene. A light source can be located withi
thi scene or infinitely far away. Light sources have many different properties and radiate light.jmmany
different patterns and frequencies. COLLADA supports:

e An ambient light source radiates light from all directions at once. The intensity of'an ambient ligh
source is not attenuated.

¢ A point light source radiates light in all directions from a known location ifispace. The intensity o
point light source is attenuated as the distance to the light source increases.

e A directional light source radiates light in one direction from a knowQ-direction in space that is
infinitely far away. The intensity of a directional light source is not-attenuated.

e A spot light source radiates light in one direction from a known location in space. The light radiaties
from the spot light source in a cone shape. The intensityof'the light is attenuated as the radiatio
angle increases away from the direction of the light source. The intensity of a spot light source is
also attenuated as the distance to the light source increases.

s

Ld

xs:ID

A text string containing the unique identifier of the element. This value must be unig

within the instaice document. Optional.

lame

xs:token

The text string name of this element. Optional.

Related Elements

T

e <light> element relates;to the following elements:

i

arent elements

library lights

Phild elements

See the following subsection.

ther

instance_light, ambient (core), directional, point, spot

Child|Elements
Childelements must appear in the following order if present:
farmerexampte Description Defautt Oceurrences
<asset> See main entry. N/A Oor1
<technique common> Specifies light information for the common profile that all | N/A 1

COLLADA implementations must support. See “The
Common Profile” section for usage information. Must
contain exactly one <ambient> (core),
<directional>, <point>, or <spot> element; see
their main entries.

April 2
122

008

© ISO 2012 — All rights reserved



https://standardsiso.com/api/?name=49dedf026320c96279eb35e0e8365799

ISO/PAS 17506:2012(E)

Specification — Core Elements Reference

Name/example Description Default Occurrences
<technique> (core) Each <technique> specifies light information for a N/A 0 or more
specific profile as designated by the <technique>’s
profile attribute. See main entry.
<extra> See main entry. N/A 0 or more
Details
Example

instantiated in a visual scene, rotated to portray a sunset:

</light>

<node>

</node>

<library lights>
<light id="sun" name="the-sun">
<technique common>
<directional>
<color>1.0 1.0 1.0</color>
</directional>
</technique common>

<visual scene>

</library lights>
<library visual scenes>

<rotate>1 0 0 -10</rotate>
<instance light url="#sun"/>

</visual scene>
</library visual scenes>

Here is an example of a <library lights> element that contains a directional <1ight> element that is

© ISO 2012 — All rights reserved
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lines

Category: Geometry

Introduction

Provides the information needed for a mesh to bind vertex attributes together and then organize those

VaHices-irto-individuak-ines

Concepts

The <1lines> element declares the binding of geometric primitives and vertex attributes for a'<mesh>

element.

The vertex array information is supplied in distinct attribute arrays of the <mesh> element that are then

inflexed by the <1ines> element.

The second line is formed from the third and fourth vertices, and so on.

Edqch line described by the mesh has two vertices. The first line is formed from-the first and second vertiges.

Attributes
The <1ines> element has the following attributes:
hame xs:token The text string name of this eletment. Optional.
tount uint_type The number of line primitives. ‘Required.

material xs :NCName

Declares a symbol for a'material. This symbol is bound to a material at the time of
instantiation; see <instance geometry> and <bind material>. Optional. If
not specified then the lighting and shading results are application defined.

Related Elements

The <1ines> element relates to the following elements:

fParent elements

mesh, convex _mesh

hild elements

See the following subsection.

Dther

None

Child|Elements

Child elements must appear in the following order if present:

Name/example

Description

Default

Occurrernjces

4inpug>\shared)

When at least one input is present, one input must specify
semantic="VERTEX". See main entry.

None

0 or more|

4p>

Cantains indices that describhe the vertex attributes for an

Naone

Qorid

arbitrary number of individual lines.

The indices in a <p> (“primitives”) element refer to different
inputs depending on their order. The first index in a <p>
element refers to all inputs with an offset of 0. The second
index refers to all inputs with an offset of 1. Each vertex of
the line is made up of one index into each input. After each
input is used, the next index again refers to the inputs with
offset of 0 and begins a new vertex.

<extra>

See main entry.

N/A

0 or more

April 2008
124

© ISO 2012 — All rights reserved



https://standardsiso.com/api/?name=49dedf026320c96279eb35e0e8365799

ISO/PAS 17506:2012(E)

Specification — Core Elements Reference  5-83

Details

Example
Here is an example of the <1ines> element: collating three <input> elements into two separate lines,
where the last two inputs use the same offset:

<mesh>

cour id="oocitiont
*

<source id="texcoord0"/>

<source id="texcoordl"/>

<vertices id="verts">
<input semantic="POSITION" source="#position"/>

</vertices>

<lines count="2">
<input semantic="VERTEX" source="#verts" offset="0"/>
<input semantic="TEXCOORD" source="#texcoord0" offset="1L"/>
<input semantic="TEXCOORD" source="#texcoordl" offsetz"1"/>
<p>10 10 11 11 21 21 22 22</p>

</lines>

</mesh>

April 2008
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linestrips

Category: Geometry

Introduction

Provides the information needed to bind vertex attributes together and then organize those vertices into

CcorRected-ine-sthps-
Concepts

element.

The vertex information is supplied in distinct attribute arrays of the <mesh> element that'are then indexdd
by the <linestrips> element.

Edqch line-strip described by the mesh has an arbitrary number of vertices. Each\line segment within the
line-strip is formed from the current vertex and the preceding vertex.

The <linestrips> element declares a binding of geometric primitives and vertex attributes{fora <megsh>

Attributes
The <linestrips> element has the following attributes:
hame xs:token The text string name of this eletment. Optional.
tount uint_type The number of line-strip primitives. Required.

material xs :NCName

Declares a symbol for a'material. This symbol is bound to a material at the time of
instantiation; see <instance geometry> and <bind material>. Optional. If
not specified then the lighting and shading results are application defined.

Related Elements

The <linestrips> element relatestothe following elements:

fParent elements

mesh, convex_mesh

hild elements

See the following subsection.

Dther

None

Child|Elements

Child elements must appear in the following order if present:

Name/example

Description

Default

Occurrernjces

4inpug>\shared)

When at least one input is present, one input must specify
semantic="VERTEX". See main entry.

None

0 or more|

4p>

Cantains indices that describhe the vertex attributes for an

Naone

Q or maorel

arbitrary number of connected line segments.

The indices in a <p> (“primitive”) element refer to different
inputs depending on their order. The first index in a <p>
element refers to all inputs with an offset of 0. The second
index refers to all inputs with an offset of 1. Each vertex of
the line is made up of one index into each input. After each
input is used, the next index again refers to the inputs with
offset of 0 and begins a new vertex.

<extra>

See main entry.

N/A

0 or more

April 2008
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Details

A <linestrips> element contains a sequence of <p> elements.

Example
Here is an example of the <1inestrips> element that describes two line segments with three vertex
attributes, where all three inputs use the same offset:

<mesh>

PR EI~ ey | PPN Gba ot
g

<source id="normals"/>

<source id="texcoord"/>

<vertices id="verts">
<input semantic="POSITION" source="#position"/>

</vertices>

<linestrips count="1">
<input semantic="VERTEX" source="#verts" offset="0"/>
<input semantic="NORMAL" source="#normals" offset="0"/>
<input semantic="TEXCOORD" source="#texcoord" offset=¥0"Y>
<p>0 1 2</p>

</linestrips>

</mesh>

April 2008
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lookat

Category: Transform

Introduction

Contains a position and orientation transformation suitable for aiming a camera.

Conc
T

—

| The position of the object.

epts

e <lookat> element contains a £loat3x3_type, which is three mathematical vectors that‘descrio

ress

2| The position of the interest point.
3.| The direction that points up.
Positioning and orienting a camera or object in the scene is often complicated.when using a matrix. A
lopkat transform is an intuitive way to specify an eye position, interest point,and orientation.
Attributes
The <lookat> element has the following attributes:
A text string value containing the'scoped identifier of this element. This value fnust be
sid sid_type unique within the scope of the'parent element. Optional. For details, see “Add

Syntax” in Chapter 3: Schefna Concepts.

Related Elements
The <lookat> element relates to the following,elements:
FParent elements node
bhild elements None
ther None
Details
The <lookat> element.centains a list of 9 floating-point values. As in the OpenGL°® Utilities (GLU)

—

2.
3.

| Eye positionds_given as Px, Py, Pz.

plementation, thesge values are organized into three vectors as follows:

Interest point is given as Ix, Iy, Iz.

Up;axis direction is given as UPx, UPy, UPz.

W

herpcomputing the equivalent (viewing) matrix, the interest point is mapped to the negative z axis and

the

eye position to the origin. The up-axis Is mapped to the positive y axis of the viewing plane.

The values are specified in local object coordinates.

For more information about how transformation elements are applied, see <node>.

Example

Here is an example of a <lookat> element indicating a position of [10,20,30], centered on the local origin,
with the y axis rotated up:

April 2
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<node id="Camera">

<lookat>
2.0 0.0 3.0 <!-- eye position (X,Y,Z2) -—>
0.0 0.0 0.0 <!-- interest position (X,Y,Z) -->
0.0 1.0 0.0 <!-- up-vector position (X,Y,Z) -->
</lookat>

<instance camera url="#cameral"/>

Figure 5-1: <lookat> element; the 3D “cross-hair” represents the interest-point position

April 2008
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matrix

Category: Transform

Introduction

Describes transformations that embody mathematical changes to points within a coordinate system or the
coordinate system itself.

Conc
T

C
o
th

M
m

Attributes

T

epts
e <matrix> element contains a £loat4x4_type, which is a 4-by-4 matrix of floating-pojnt values.

pbmputer graphics employ linear algebraic techniques to transform data. The general formvafa 3D
ordinate system is represented as a 4-by-4 matrix. These matrices can be organizedrierarchically, vi
5 scene graph, to form a concatenation of coordinated frames of reference.

atrices in COLLADA are column matrices in the mathematical sense. These matrices are written in row
bjor order to aid the human reader. See the example.

e <matrix> element has the following attribute:

1=

5id sid_type unique within the scope of the parent element. Optional. For details, see “Add
Syntax” in Chapter 3: Schema Concepts.

A text string value containing the seoped identifier of this element. This value fust be

eSS

Relat
T

bd Elements

e <matrix> element relates to the following elements:

i

arent elements node

Phild elements None

ther None

Detai

T
C(

Fdq

Example

H
a

S

e <matrix> elementcontains a list of 16 floating-point values. These values are organized into a 4-B
lumn-order matrix.suitable for matrix composition.

r more information about how transformation elements are applied, see <node>.

bre s an-example of a <matrix> element forming a translation matrix that translates 2 units along the
is;-3 units along the y axis, and 4 units along the z axis:

y-4

X

<matrix>
1.0 0.0
0.0 1.0
0.0 0.0
0.0 0.0
</matrix>

O = O O
o ooo
o w N
o ooo

April 2008
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mesh

Category: Geometry

Introduction

Describes basic geometric meshes using vertex and primitive information.

Concepts

Meshes embody a general form of geometric description that primarily includes vertex and primitiye
information.

Vertex information is the set of attributes associated with a point on the surface of the meshy Each vertex
intludes data for attributes such as:

e Vertex position
Vertex color

e Vertex normal
Vertex texture coordinate

The mesh also includes a description of how the vertices are organized to form the geometric shape of the
mesh. The mesh vertices are collated into geometric primitives sdchas polygons, triangles, or lines.

Attributes

The <mesh> element has no attributes.

Relatged Elements

The <mesh> element relates to the following<elements:

fParent elements geometry
Child elements See the following subsection.
ther None

Child|Elements

Child elements must appear in the following order if present:

Name/example Description Default Occurrences
{source> Provides the bulk of the mesh’s vertex data. See main N/A 1 or more
entry.
dvertices> Describes the mesh-vertex attributes and establishes N/A 1
their topological identity. See main entry.

April 2008
© 1SO 2012 — Al rights reserved 131


https://standardsiso.com/api/?name=49dedf026320c96279eb35e0e8365799

ISO/PAS 17506:2012(E)
5-90 COLLADA - Digital Asset Schema Release 1.5.0

Name/example Description Default Occurrences

primitive_elements Geometric primitives, which assemble values from the
inputs into vertex attribute data. Can be any
combination of the following in any order:

<lines> Contains line primitives. See N/A 0 or more
main entry.

<linestrips> Contains line-strip primitives. N/A 0 or more
See main entry.

<pn'| ygons> Contains r\r\l\/gr\n r\rimifi\me N/A, Q. ormore
which may contain holes. See
main entry.

<polylist> Contains polygon primitives that | N/A 0 or_more
cannot contain holes. See main
entry.

<triangles> Contains triangle primitives. See | N/A 0 or more
main entry.

<trifans> Contains triangle-fan primitives. N/A 0 or more
See main entry.

<tristrips> Contains triangle-strip primitives., &N\/A 0 or more
See main entry.

fextra> See main entry. N/A 0 or more
Details

T@ describe geometric primitives that are formed from the vertex data, the <mesh> element may contaif
zdro or more of the primitive elements <1lines>, <linestrips>, <polygons>, <polylist>,
<triangles>, <trifans>, and <tristrips>.

The <vertices> element under <mesh> is usedhto describe mesh-vertices. Polygons, triangles, and 4o
fofth index mesh-vertices, not positions directly; Mesh-vertices must have at least one <input> (unshayed)
element with a semantic attribute whose alue is POSITION.

Far texture coordinates, COLLADA’s (fight-handed coordinate system applies; therefore, an ST texture
cagordinate of [0,0] maps to the lower-left texel of a texture image, when loaded in a professional 2D texiure
vigwer/editor.

Example
Here is an example ofab’empty <mesh> element with the allowed attributes:

<mesh>
<soukfe id="box-Pos"/>
<yertices id="box-Vtx">
<input semantic="POSITION" source="#box-Pos">
< /vertices>
</mesh>

In‘@Situation where you want 10 share index data, that 1S, 1o optmize the mdex oata, and st have distinct
set attributes, you can move the <input> element from the <vertices> element into the primitive
element(s) and reuse the of £set attribute value of the input with VERTEX semantic:

<vertices>
<input semantic="POSITION"/>
<input semantic="TEXCOORD"/>
<input semantic="NORMAL"/>

</vertices>

<polygons>

April 2008
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<input semantic="VERTEX" offset="0"/>

use the following:

<vertices>
<input semantic="POSITION"/>
</vertices>
<polygons>
<input semantic="VERTEX" offset="0"/>
<input semantic="TEXCOORD" offset="0" set="1"/>
<lnput semantic="NORMAL" offset="0" set="4"/>

April 2008
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134

morph

Category: Controller

Introduction

Describes the data required to blend between sets of static meshes.

Conc

A
w
m
0

off
T4

0
A

C4

W

v
Ve
th

T

are different methads available to combine morph targets; the two common methods are:

epts

morph is used to blend a base mesh with one or more “morph target” meshes to form a final mesh,
nich can be used as an input to a skinning operation or can be rendered as is. Some DCC1qols refer {
brphs as deformers. A common use of morphs is to apply facial expressions to a charactet-"Morphs

the information (such as <polylist> and other primitive tags) always comes from-the base mesh.

ly the contents of the <vertices> element is used.

<morph> contains weights, which describe how the base mesh and targebmeshes are blended. In th
se of a single target, at a weight of O, the morph outputs vertices that-match the base mesh. As the
bight moves towards 1, the output vertices gradually move from théir values in the base mesh to the

rtex 5 in the target, and so on). When the weight reaches 1,.thé output vertices of the morph will matg
Dse in the target.

e <vertices> elements in the base mesh and target.mieshes must all contain the same number of

1nput> elements with the same semantics in the same order. The same number of vertices must ocdur

all the morph’s meshes. For good results, there should be a one-to-one correspondence between the

hything contained in the <vertices>element is blended by the morph. If the <vertices> element
Lnput>s with semantics for POSITION, NORMAL, TEXCOORD, or any other numeric values, all re
Drphed.

e <targets> element inside the <morph> points to one <source> element that contains a list of t
prph-target <mesh> elements and another <source> that contains a <€loat_array> of weights.

e method attribute-ef the <moxrph> element specifies the formula used to combine these meshes. Th

¢ NORMALIZED

O (Targetl, Target2, ...)*(wl, w2, ...) =
(1-wl-w2-...) *BaseMesh + wl*Targetl + w2*Target2 + ...

rtices in the base mesh and the vertices in the-argets. For example, if the base mesh and morph target
are both faces of characters, vertex 5 on thedsase mesh and vertex 5 on the morph target should repre
roughly the same place on both faces (for’example, the corner of the eye).

€]

erate only on the sources pointed to by <vertices> elements in the base and target meshes. The rest

rget meshes can contain anything that is legal for a <mesh> element, but for the\purposes of the morjph,

®

lues of the corresponding vertices in the morph target (for exapiple, vertex 5 in the base moves towarfls

ent

has

ne

ere

e RELATIVE

o (Targetl, Target2, ...) + (wl, w2, ...) = BaseMesh + wl*Targetl +
w2*Target2 + ...

Attributes

The <morph> element has the following attributes:

source xs:anyURI

information, see “Address Syntax” in Chapter 3: Schema Concepts.

Refers to the <geome try> that describes the base mesh. Required. For more

April 2008
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method Enumeration

RELATIVE. The default is NORMALIZED. Optional.

Which blending technique to use. Valid values are NORMALIZED and

Related Elements

The <morph> element relates to the following elements:

Parent elements controller
Child elements See the following subsection.
OthUl I'\‘lIUI <
Child|Elements
Child elements must appear in the following order if present:
Name/example Description Default Occurrerjces
Ysource> Data for morph weights and for morph targets. See main N/A 2 or more
entry.
4targets> Input meshes (morph targets) to be blended. This must N/A 1
contain at least one child <input> element with a semantie
of MORPH_WEIGHT and one with a semantic of
MORPH_TARGET. See main entry.
Jextra> See main entry. N/A 0 or more
Details
S¢e the annotated example at http://collada.org/mediawiki/index.php/Skin_and morph.
Example
Here is an example of an empty <morph> element:
<morph source="#the-base-mesh! method="RELATIVE">
<source id="morph-targets¥/>
<source id="morph-weights"/>
<targets>
<input semantie<UMORPH TARGET" source="#morph-targets"/>
<input semangig="MORPH WEIGHT" source="#morph-weights"/>
</targets>
<extra/>
</morph>
April 2008
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Name_array
Category: Data Flow

Introduction

Stores a homogenous array of symbolic name values.

Concepts

The <Name _array> element stores name values as data for generic use within the COLLADA s¢hema
The array itself is strongly typed but without semantics. It simply stores a sequence of XML name valued.

Attributes

The <Name array> element has the following attributes:

tount uint_type The number of values in the array. Required.

A text string containing the unique identifier ofthe element. This value must bg unique

d :ID L ) )
I xs within the instance document. Optional.

hame xs:token The text string name of this element. Qptional.

Relatged Elements

The <Name_array> element relates to the following elements:

FParent elements source (core)
hild elements None.
Dther accessor
Details

Al <Name array> element contains-a list of XML name values (xs : Name). These values are a repositgry
offdata to <source> elements. An, application can specify any application-defined name values.

Fdr example, <Name _array>;-When used as a source for curve-interpolation descriptions, allows an
application to specify thetype of curve to be processed; the common profile defines the values BEZIER,
LINEAR, BSPLINE, archHERMITE for curves.

Example
Here is an example of an <Name _array> element that provides a sequence of four name values:

KName array id="names" name="myNames" count="4">
Nodel Node2 Joint3 WristJoint
</Name_array>

Here is an example that supplies interpolation types to a sampler:

<source id="translate X-interpolations">

<Name_ array id="translate_ X-interpolations-array" count="2">
BEZIER BEZIER

</Name_array>

<technique common>
<accessor source="#translate X-interpolations-array" count="2" stride="1">

<param name="INTERPOLATION" type="Name"/>

</accessor>

April 2008
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</technique common>
</source>
<sampler id="translate X-sampler">

<input semantic="INTERPOLATION" source="#translate_X—interpolations"/>
</sampler>

April 2008
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newparam

Category: Parameters
Profile: External, Effect, CG, COMMON, GLES, GLES2, GLSL

Introduction

Creates a new, named parameter object, and assigns it a type and an initial value.

Concepts
Parameters are typed data objects that are available to compilers and functions at run time.

In|FX, the parameter is created in the FX runtime and can have additional attributes assigned at declaratjon
tirpe.

In|Kinematics, a parameter provide saccess to specific properties of instantiatedkinematics objects.

Attributes

The <newparam> element has the following attribute:

19
[0}

Identifier for this parameter (that is, the variable name). Required. For details, s

pid sid_type “Address Syntax” in Chapter 3: Schema Concepts.

Relatgd Elements

The <newparam> element relates to the following elemeénts:

fParent elements In FX: effect, profile CG,profile COMMON, profile GLSL, profile_ GLES,
profile GLES2

In Kinematics: instahce kinematics_model, instance_articulated system
instance_kinematics_scene, axis_info, effector_info,
kinematics_model/technique_common

In Core: formula

hild elements See theg following subsections.

Dther param/reference), setparam

Child|Elements in FX

Child elements must appear in the following order if present:

Name/example Description Default Occurrgnces
4annotate> See main entry. (Not valid in COMMON.) N/A 0 or morg
Ysemantic> See main entry. None Oor1
<modifier> Seemamentry. (Not vatit m COMMON) Nore oort

April 2008
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Name/example Description Default Occurrences
parameter_type The parameter’s type. Must be exactly one element from the None 1
_element appropriate group, described in “Parameter-Type Elements” in

Chapter 11: Types:
e CG: cg_param group

e GLSL:glsl value group
* In<effect>: fx_newparam group

¢ GLES: gles_param group

¢ GLES2: gles2_value_group

e In COMMON scope, must be one of the following:
<float>
<float2>
<float3>
<float4d>
<sampler2D>

Child|Elements in Kinematics and in <formula>/<newparam:>

Child elements must appear in the following order if present:

Name/example Description Default Occurrerjces

parameter_type The parameter’s type. Must be exactly one ofithe following None 1
elements:

* <float>
® <int>

¢ <bool>

¢ <SIDREF>

Details

Example

Here is an example in FX¢

<newparam ,sid="diffuseColor">
<annoté&be’name="UIWidget"><string>none</string></annotate>
<seméntic>DIFFUSE</semantic>
<pogifier>EXTERN</modifier>
<float3> 0.30 0.56 0.12 </float>

</newparam>

Herelis*an example in kinematics:

<instance kinematics model url="#KINEMATICS MODEL ARM" sid="model">
<newparam sid="kinematics.model">
<SIDREF>model</SIDREF>

</newparam>

</instance kinematics model>

April 2008
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node

Category: Scene

Introduction

Declares a point of interest in a scene.

Concepts

The <node> element embodies the hierarchical relationship of elements in a scene.by declaringfa point
inferest in a scene. A node denotes one point on a branch of the scene graph. The <node> element is
egsentially the root of a subgraph of the entire scene graph.

Within the scene graph abstraction, there are arcs and nodes. Nodes are points of information within thg
greph. Arcs connect nodes to other nodes. Nodes are further distinguished as intefidrA{branch) nodes a
exterior (leaf) nodes. COLLADA uses the term node to denote interior nodes. Args are also called paths.

7

nd

Attributes
The <node> element has the following attributes:
. A text string containing thewuhique identifier of the element. This valde must
Ld xs:ID \ L . )
be unique within the instance document. Optional.
hame xs: token The text string name.of this element. Optional.
A text string valde containing the scoped identifier of this element. This valug
5id sid_type must be uniglie*within the scope of the parent element. Optional. Fqr
details, see\*Address Syntax” in Chapter 3. Schema Concepts.
. The type of the <node> element. Valid values are JOINT or NODE. Jhe
Fype Enumeration . .
default is NODE. Optional.
JFhe names of the layers to which this node belongs. For example, ajvalue of
| aver list of names tyvpé foreground glowing” indicates that this node belongs to both the layer
¥ - = —YP named foregroundand the layer named glowing. The default is empty,
indicating that the node doesn’t belong to any layer. Optional.

Relatged Elements

The <node> element relates to the following elements:

fParent elements

library nodes, node, visual_scene

hild elements See the following subsection.
Dther instance_node
Child|Elements
Chifdeterments mustappear i the-fottowing orderif present:
Name/example Description Default Occurrences
<asset> Allows the node to express asset management N/A Oor1
information. See main entry.
transformation_elements Any combination of the following transformation None 0 or more

elements:

® <lookat>

® <matrix>

April 2008
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Name/example Description Default Occurrences

® <rotate>

® <scale>

* <skew>

® <translate>

See main entries.

<instance_camera> Allows the node to instantiate a camera object. See N/A 0 or more
main entry

Jinstance_controller> | Allows the node to instantiate a controller object. See | N/A 0 or more
main entry.

{instance_geometry> Allows the node to instantiate a geometry object. See | N/A Q armore
main entry.

4instance_light> Allows the node to instantiate a light object. See main | N/A 0 or more
entry.

4instance_node> Allows the node to instantiate a hierarchy of other N/A 0 or more
nodes. See main entry.

{node> Allows the node to recursively define hierarchy. Seg N/A 0 or more|
main entry.

q4extra> Allows the node to recursively define hierarchys See N/A 0 or more|
main entry.

Details

The <node> elements form the basis of the scene graph topology. As such they can have a wide rangqg of
child elements, including <node> elements themselves:

The <node> element represents a context in whichsthe child transformation elements are composed in the
order that they occur. All the other child elements,are affected equally by the accumulated transformations
inlthe scope of the <node> element.

The transformation elements transform the,coordinate system of the <node> element. Mathematically, this
means that the transformation elemenits are converted to matrices and postmultiplied in the order in which
they are specified within the <node>,t0 compose the coordinate system.

Example

The following example shows a simple outline of a <visual_scene> element with two <node> elements.
The names of the twonedes are “earth” and “sky” respectively:

<visual scene>
<node{ name="earth">
</node>
<néde name="sky">
</node>

</visual scene>

April 2008
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optics

Category: Camera

Introduction

Represents the apparatus on a camera that projects the image onto the image sensor.

Conc

O
th

A
te

A
(ir
T

liZ

Vg

Attributes

T

Relat
T

epts

btics are composed of one or more optical elements. Optical elements are usually categorizedby-how
by alter the path of light:

¢ Reflective elements — for example, mirrors (for example, the concave primary mirrQrin a Newtoni
telescope, or a chrome ball, used to capture environment maps).

¢ Refractive elements — lenses, prisms.

particular camera optics might have a complex combination of the above. FEeréxample, a Schmidh
escope contains both a concave lens and a concave primary mirror and lenses in the eyepiece.

ariable focal-length “zoom lens” might, in reality, contain more than 1Q\enses and a variable aperturg
S).

e commonly used “perspective” camera model in computer graphics is a simple approximation of a
pom lens” with an infinitely small aperture and the field-of view, specified directly (instead of its related
lue, the focal length).

e <optics> element has no attributes.

bd Elements

e <optics> element relates to thefollowing elements:

i

arent elements camera

hild elements See(the following subsection.

ther Nene

Child
C

Elements

hild elements must appear in the following order if present:

)

Name/example Description Default Occurrer

ces

technigue_ common> | Specifies optics information for the common profile that N/A 1
all COLLADA implementations must support. See “The

Common Profile” section for usage information and the

following subsection for child element details. Also see
main entry.

<technique> (core) Each <technique> specifies optics information for a N/A 0 or more

specific profile as designated by the <technique>’s
profile attribute. See main entry.

<extra> See main entry. N/A 0 or more
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Child Elements for <optics> / <technique_common>

Name/example Description Default Occurrences
<orthographic> The projection type. See main entries. N/A 1
or
<perspective>
Details

THe COMMON profile defines The oplics Types <perspective> and <orthographic>. All Other
<pptics> types must be specified within a profile-specific <technique>.

Example

Here is an example of a <camera> element that describes a perspective view of the scefie-with a 45-
degree field of view:

<camera name="eyepoint">
<optics>
<technique common>
<perspective>
<yfov>45.0</yfov>
<aspect ratio>1.33333</aspect ratio>
<znear>0.1</znear>
<zfar>32767.0</zfar>
</perspective>
</technique common>
</optics>
</camera>

April 2008
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orthographic

Category: Camera

Introduction

Describes the field of view of an orthographic camera.

Conc
0
p
C

epts

[thographic projection describes a way of drawing a 3D scene on a 2D surface. In an orthographic
ojection, the apparent size of an object does not depend on its distance from the camera.,

bmpare to <perspective>.

Attributes

T

Relat
T

e <orthographic> element has no attributes.

bd Elements

e <orthographic> element relates to the following elements:

i

arent elements optics/ technique_common

hild elements See the following subsection.

Dther None

Child
C
N

Elements
hild elements must appear in the following order if present:
pte: The <orthographic> element mist contain one of:

¢ A single <xmag> element

e A single <ymag> element

e Both an <xmag> and & <ymag> element

* The <aspect_ratio> element and either <xmag> or <ymag>

These describe the field of view of the camera. If the <aspect_ratio> element is not present, the asgect
rafio is to be calcylated from the <xmag> or <ymag> elements and the current viewport.
Name/example Description Default Occurrerjces
4xmag sidz"..."> | Contains a floating-point number describing the horizontal (X) | None See “Notg”
magnification of the view. The sid attribute is optional.
qymag sid="..."> | Contains a floating-point number describing the vertical (Y) None See “Notq”
mngnifir‘minn af the view The sid attribute is optional
<aspect_ratio Contains a floating-point number describing the aspect ratio | None See “Note”
sid="..."> of the field of view. The sid attribute is optional.
<znear Contains a floating-point number that describes the distance | None 1
sid="..."> to the near clipping plane. The sid attribute is optional.
<zfar sid="..."> | Contains a floating-point number that describes the distance | None 1
to the far clipping plane. The sid attribute is optional.
April 2008
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Details

The X and Y magnifications are simple scale factors, applied to the X and Y components of the
orthographic viewport. As such, if your default orthographic viewportis [[-1,1],[-1,1]] as in OpenGL
and DirectX, your COLLADA orthographic viewport becomes [ [-xmag, xmag] , [-ymag,ymag]]. This
gives an orthographic width of xmag/2 and an orthographic height of ymag/2.

The center screen pixel is assumed to be (0,0) in screen coordinates.

Example

Here is an example of an <orthographic> element specifying a standard view (no magnification andga
stendard aspect ratio):

<orthographic>
<xmag sid="animated zoom">1.0</xmag>
<aspect ratio>0.1</aspect ratio>
<znear>0.1</znear>
<zfar>1000.0</zfar>

</orthographic>

April 2008
© 1SO 2012 — Al rights reserved 145


https://standardsiso.com/api/?name=49dedf026320c96279eb35e0e8365799

ISO/PAS 17506:2012(E)

5-104 COLLADA - Digital Asset Schema Release 1.5.0

146

param

(data flow)

Category: Data Flow

Introduction

Concepts

D alarac naramatrie infarmatinn far o narant Alamant
OSSPt e tHe O HOHToRSPatFeRt-Cor ot

Npte: For <param> in other elements, see “<param> (reference)”.

Affunctional or programmatical format requires a means for users to specify parametric information. Thig
information represents function parameter (argument) data.

Material shader programs may contain code representing vertex or pixel programs\These programs reduire
parameters as part of their state information.

The basic declaration of a parameter describes the name, data type, and valte data of the parameter. That
parameter name identifies it to the function or program. The parameter type indicates the encoding of it
vdlue. The <param> element contains information of type xs : string, which is the parameter’s actual

vdlue.
Attributes
The <param> element has the following attributes:
hame xs: token The text string name'of this element. Optional.
A text string valug containing the scoped identifier of this element. This value must be
5id sid_type unique withincthe scope of the parent element. Optional. For details, see “Address
Syntax” inChapter 3: Schema Concepts.
L ype x5 : NMTOKEN The type of the value data. This text string must be understood by the application.
Required.
semantic xs : NMTOKEN The user-defined meaning of the parameter. Optional.

Related Elements

The <param> elementirelates to the following elements:

fParent elements

accessor, bind material

hild elements None
Dther None
Details

The <param> element Adescrioes parameters 10r generic data Tow.

Example

Here is an example of two <param> elements that describe the output of an <accessor>:

<accessor source="#values" count="3" stride="3">

</accessor>

April 2008
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param

(reference)
Category: Parameters
Profile: External, COMMON, CG, GLES2, GLSL

Introduction

References a predefined parameter.

Npte: For this element in <accessor> or <bind material>, see “<param> (data flow)”.

Concepts

Parameters are typed data objects that are created in the runtime and are available t6-compilers and
fupctions at run time.

In|FX, this references a predefined parameter in shader binding declarations.

In|kinematics, this references a predefined parameter in binding declarations”They provide access to
specific properties of kinematics objects.

Attributes

Sge the “Details” subsection.

Relatgd Elements

The <param> element relates to the following elerpents:

fParent elements See the “Details” subgection.
hild elements None
Dther modifier, newparam, setparam, usertype
Details

<param> refers to the SID &f an existing parameter that was created using <newparam>. The method [of
referring to the SID varies depending on the <param>’s parent elements.

Far details about SIBs,"See “Address Syntax” in Chapter 3: Schema Concepts.

In Elenents of type fx)common_color_or_texture_type, common_float_or_param_type, and <bind_uniform>

In[the shader.attribute elements (<ambient>, <diffuse>, and so on) and in <bind uniform>.

The <param> element has the following attribute:

ref sidref type ‘ Required. A path to the SID of an existing parameter.

The <param> element relates to the following elements:

Parent elements ambient (FX), diffuse, emission, reflective, specular, transparent,
index_of_refraction, reflectivity, shininess, transparency, bind_uniform

The <param> element does not contain any information. In other words, <param></param> is always
empty.

April 2008
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In Render Targets and Kinematics

T

he <param> element has the following attribute:

ref xs:token Required. Refers to the ID of an existing parameter.

T

he <param> element relates to the following elements:

color_target, depth_target, stencil_target, bind (kinematics),
bind kinematics_model

Parent elements

T
e

In <texure*>

e <param> element does not contain any information. In other words, <param></param> is always
npty.

The <param> element has no attributes.
The <param> element relates to the following elements:
fParent elements texturelD, texture2D, texture3D, textureCUBE, textureRECT, textureDEPTH
The <param> element contains information of type sidref type, whigh\epresents the SID of an exigting
parameter.
In <bingl_material> and <accessor>
The <param> element has the following attributes:
hame xs: token Optional. The text string"name of this element.
sid sid_type Optional.
Eemantic xs : NMTOKEN Optional. The user-defined meaning of this parameter.
Required. Fhe type of the value data. This text string must be understood by the
application:" When <param> is a child of the <accessor> element, this atfribute
Lype xs : NMTOKEN . .
restricted to the set of array types: int, £loat, Name, bool, IDREF, and
SIDREF.
The <param> element relates tothe following elements:
Farent elements bind/material, accessor
The <param> element contains information of type xs : string, which represents the SID of an existing
parameter.
Example
Here is anexample in a shader:
<shader stage="VERTEX">
sources ontryu="main" -impnri— roef="ThinEilm2" ourcoe
<compiler platform="PC" target="ARBVP1"/>
<bind uniform symbol="lightpos">
<param ref="LightPos 03"/>
</bind uniform>
</shader>
April 2008
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Here is an example in kinematics:
<instance articulated system sid="system" url="#MOTION">
<bind symbol="motion.kinematics.model">
<param ref="kinematics.model"/>

</bind>

</instance articulated system>

April 2008
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perspective

Category: Camera

Introduction

Describes the field of view of a perspective camera.

Concepts

Pé¢rspective embodies the appearance of objects relative to each other as determined by their distance

frgm a viewer. Computer graphics techniques apply a perspective projection in order to render8D objeq

0]

to 2D surfaces to create properly proportioned images on display monitors.

Cpmpare to <orthographic>.

Attributes

The <perspective> element has no attributes.

Relatgd Elements

The <perspective> element relates to the following elements:

frarent elements optics/ technique_common
hild elements See the following subsection.
Dther None

Child|Elements

Child elements must appear in the following order if present.

Npte: The <perspective> elemeni.must contain one of:

e Asingle <xfov> element

e Asingle <yfov> element

¢ Both an <xfov> and.a <yfov> element

* The <aspect ratio> element and either <xfov> or <yfov>

These describe the.field of view of the camera. In the first two cases, the application can calculate the

cgmera aspect ratio’based on the viewport aspect ratio.

Name/example Description Default Occurrerjces

fxfowsid="..."> | Contains a floating-point number describing the horizontal None See “Notg”
field of view in degrees. The sid attribute is optional.

dyfov sid=" "> | Contains a floating-paint number describing the vertical field None See “Notd”
of view in degrees. The sid attribute is optional.

<aspect_ratio Contains a floating-point number describing the aspect ratio | None See “Note”

sid="..."> of the field of view. The sid attribute is optional.

<znear Contains a floating-point number that describes the distance | None 1

sid="..."> to the near clipping plane. The sid attribute is optional.

<zfar sid="..."> | Contains a floating-point number that describes the distance | None 1

to the far clipping plane. The sid attribute is optional.

April 2008
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Details

If the <aspect_ratio> element is not specified, it is calculated from the <xfov> or <yfov> elements
and the current viewport. The aspect ratio is defined as the ratio of the field of view’s width over its height;
therefore, the aspect ratio can be derived from, or be used to derive, the field of view parameters:
aspect _ratio = xfov / yfov.

The center screen pixel is assumed to be (0,0) in screen coordinates.

The distances to the clipping planes are specified in the current units as defined by <asset>/<unit> in

ﬂ« forihia ol +
IS SCOITCTOUT TS CTCTT IO,

Example

Here is an example of a <perspective> element specifying a horizontal field-of-view of 90-degrees that
algo may be targeted by an animation:

<perspective>
<xfov sid="animated zoom">90.0</xfov>
<aspect ratio>1.333</aspect ratio>
<znear>0.1</znear>
<zfar>1000.0</zfar>

</perspective>

April 2008
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point
Category: Lighting

Introduction

Describes a point light source.

Concepts

The <point> element declares the parameters required to describe a point light source. A pointlight

sgurce radiates light in all directions from a known location in space. The intensity of a point light ‘source is
attenuated as the distance to the light source increases.
The position of the light is defined by the transform of the node in which it is instantiated:
Attributes
The <point> element has no attributes.
Relatgd Elements
The <point> element relates to the following elements:
frarent elements light/ technique_common
hild elements See the following subsection.
Dther None
Child|Elements
Child elements must appear in the following order if present:
Name/example Description Default Occurrerjces
q4color> Contains three floating-point numbers specifying None 1
the color of the light. See main entry.
qconstant_attenuation See “Details.” The sid attribute is optional. 1.0 Oort
gid="...">
4linear_attenuatiOn See “Details.” The sid attribute is optional. 0.0 Oor1
gid="...">
JYquadratic_attenuation Contains a floating-point number that describes the | None 1
gid="..."> distance to the near clipping plane. The sid
attribute is optional.

Details

The<constant_attenuation>, Jiinear _attenuation>, adIquadratic_attenuation>are
used to calculate the total attenuation of this light given a distance. The equation used is

A = constant_attenuation + ( Dist * linear_attenuation ) + (( Dist”2 ) *
quadratic_attenuation )

April 2008
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Example
Here is an example of a <point> element:

<light id="blue">
<technique common>
<point>
<color>0.1 0.1 0.5</color>
<linear attenuation>0.3</linear attenuation>
</point>
fechnique common
</light>

April 2008
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polygons
Category: Geometry

Introduction

Provides the information needed for a mesh to bind vertex attributes together and then organize those

vartices-into-individual-noliaons
=T ™re oV Torored— [ DA ] ™ O

Concepts

The <polygons> element declares the binding of geometric primitives and vertex attributes.fon a <mesh>
element.

Npte: Polygons are not the preferred way of storing data. Use <triangles> or <polylist> for the
mpst efficient representation of geometry. Use <polygons> only if holes are needed,/and even then, on
fof the specific portions with holes.

Yy

The vertex array information is supplied in distinct attribute arrays of the <mesh> element that are then
inflexed by the <polygons> element.

The polygons described can contain arbitrary numbers of vertices. Ideally, they would describe convex
shapes, but they also may be concave or even self-intersecting. Ihe)polygons may also contain holes.
Polygon primitives that contain four or more vertices may be non<planar as well.

Mgny operations need an exact orientation of a surface point,;“The normal vector partially defines this
offentation, but it is still leaves the “rotation” about the notiial itself ambiguous. One way to “lock down”
thjs extra rotation is to also specify the surface tangent at the same point.

Agsuming that the type of the coordinate system:iscknown (for example, right-handed), this fully specifie$
the orientation of the surface, meaning that we.can define a 3x3 matrix to transforms between object-
space and surface space.

The tangent and the normal specify two.axes of the surface coordinate system (two columns of the matix)
arnd the third one, called binormal may-be computed as the cross-product of the tangent and the normal.

CPLLADA supports two differenttypes of tangents, because they have different applications and differgnt
logical placements in a document:

e Texture-space tangents: specified with the TEXTANGENT and TEXBINORMAL semantics and the
set attribute onthe <input> (shared) elements

e Standard (geemetric) tangents: specified with the TANGENT and BINORMAL semantics on the
<inpu¥>{shared) elements

Attributes

The£polygons> element has the following attributes:

count uint_type ‘The number of polygon primitives. Required.

Declares a symbol for a material. This symbol is bound to a material at the time of
material xs :NCName instantiation; see <instance geometry> and <bind material>. Optional. If
not specified then the lighting and shading results are application defined.

name xs:token Optional.

April 2008
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Parent elements

mesh, convex _mesh

Child elements

See the following subsection.

Other

None

Child Elements

Child elements must appear in the following order if present:

Name/example Description Default Qeeurrerjces

4input> (shared) When at least one input is present, one input must specify None 0 or more
semantic="VERTEX". See main entry.

{p> Contains a list of uint_type values that specifies the None 0 or more|
vertex attributes (indices) for an individual polygon. See
“Details.”

<{ph> Describes a polygon that contains one or more holes. See 0 0 or more|
the following subsection.

4extra> See main entry. N/A 0 or more

polygons / ph child element
The <ph> element has no attributes.
Child elements of <ph> must appear in the following orderif present:

Name/example Description Default Occurrenjces

ip> Contains a list of uint_type values that specifies the None 1
vertex attributes (indices) for an individual polygon. See
“Details.”

{h> Contains a list of@int_type values that specifies the None 1 or more|
indices of a ffolerin the polygon specified by <p>. See
“Details.”

Details

The indices in a <p> (“primitive”) (or <h>) element refer to different inputs depending on their order. The
inflex in a <p> element refers to all inputs with an offset of 0. The second index refers to all inputs with 3
offset of 1. Each vértex of the polygon is made up of one index into each input. After each input is used
the next index again refers to the inputs with offset of 0 and begins a new vertex.

The winding.order of vertices produced is counter-clockwise and describes the front side of each polyg

ngrmals to enable lighting.

If the primitives are assembled without vertex normals then the application may generate per-primitive

first
n

pN.

Example

Here is an example of a <polygons> element that describes a single square. The <polygons> element
contains two <source> elements that contain the position and normal data, according to the <input>
(shared) element semantics. The <p> element index values indicate the order in which the input values are

used:

<mesh>

<source id="position" />

© ISO 2012 — All rights reserved

April 2008

155


https://standardsiso.com/api/?name=49dedf026320c96279eb35e0e8365799

ISO/PAS 17506:2012(E)
5-114 COLLADA - Digital Asset Schema Release 1.5.0

156

<source id="normal" />

<vertices id="verts">
<input semantic="POSITION" source="#position"/>

</vertices>

<polygons count="1" material="Bricks">
<input semantic="VERTEX" source="#verts" offset="0"/>
<input semantic="NORMAL" source="#normal" offset="1"/>
<p>0 0 21 32 1 3</p>

</polygons>

</mesh>

ar
O

bre’s a simple example of how to specify geometric tangents. (Note that, because the normal and tang
buts both have an offset of 1, they share an entry in the <p> element.)

<mesh>
<source id="position" />
<source id="normal" />
<source id="tangent" />
<vertices id="verts">
<input semantic="POSITION" source="#position"/>
</vertices>
<polygons count="1" material="Bricks">
<input semantic="VERTEX" source="#verts" offset="Q%>
<input semantic="NORMAL" source="#normal" offset="1"/>
<input semantic="TANGENT" source="#tangent" Offset="1"/>
<p>0 0 21 32 1 3</p>
</polygons>
</mesh>

bre’s a simple example of how to specify texture space tangents. (Note that the texture space tangent
E associated with the specific set of texture coordinates' by the set attribute and not the offset ort
der of the inputs.)

<mesh>
<source id="position"/>
<source id="normal"/>
<source id="tex-coord" /3
<source id="tex-tangent'/>
<vertices id="vertg">
<input semantic="POSITION" source="#position"/>
</vertices>
<polygons count="1" material="Bricks">
<input semantic="VERTEX" source="#verts" offset="0"/>
<input_sémantic="NORMAL" source="#normal" offset="1"/>
<inpwtsemantic="TEXCOORD" source="#tex-coord" offset="2" set="0"/>
<ippu¥ semantic="TEXTANGENT" source="#tex-tangent" offset="3" set="0"/>
<p0 001 2120 3212 133 3</p>
<Y/polygons>
<Fresh>

ent

April 2008
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polylist
Category: Geometry
Introduction
Provides the information needed for a mesh to bind vertex attributes together and then organize those
VaHices-irto-individua-polygons-
Concepts
The <polylist> element declares the binding of geometric primitives and vertex attributes.fon a <mesh>
element.
The vertex array information is supplied in distinct attribute arrays of the <mesh> element that are then
inflexed by the <polylist> element.
The polygons described in <polylist> can contain an arbitrary numbers ofvgrtices. Polylist primitives
thiat contain four or more vertices may be nonplanar as well.
Mpany operations need an exact orientation of a surface point. The normakvector partially defines this
offentation, but it is still leaves the “rotation” about the normal itself amnbiguous. One way to “lock down”
thjs extra rotation is to also specify the surface tangent at the samge point.
A$suming that the type of the coordinate system is known (forexample, right-handed), this fully specifie
the orientation of the surface, meaning that we can define a<3x3 matrix to transforms between object-
space and surface space.
The tangent and the normal specify two axes of the slurface coordinate system (two columns of the mati
and the third one, called binormal may be computéd as the cross-product of the tangent and the normal.
CPLLADA supports two different types of tangents, because they have different applications and differg
logical placements in a document:
e Texture-space tangents: specified with the TEXTANGENT and TEXBINORMAL semantics and thg
set attribute on the <input> (shared) elements
e Standard (geometric) tangents: specified with the TANGENT and BINORMAL semantics on the
<input> (shared) eléments.
Attributes
The <polylistx élement has the following attributes:
hame xs: token The text string name of this element. Optional.
tount uint_type The number of polygon primitives. Required.
Declares a symbol for a material. This symbol is bound to a material at the time of
Tlaterial xs :NCName instantiation; see <instance_geometry> and <bind_material>. Optiofal. If
IIU+L O'JU\./iﬁUd thUll thU I;\;’ht;l I\‘.j [@4] Id Ohad;l I\:j IUOuItO Aarc app:;uat;ul T dUﬂl IUd.
Related Elements
The <polylist> element relates to the following elements:
Parent elements mesh
Child elements See the following subsection.
Other None
April 2008
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Child Elements

Child elements must appear in the following order if present:

Name/example Description Default Occurrences
<input> (shared) When at least one input is present, one input must specify None 0 or more
semantic="VERTEX". See main entry.
<vcount> Contains a list of integers, each specifying the number of None Oor1
vertices for one polygon described by the <polylist>
alement
<{p> Contains a list of integers that specify the vertex attributes None Oor1
(indices) for an individual polylist. (“p” stands for “primitive”.)
qextra> See main entry. N/A 0 o more
Details

The winding order of vertices produced is counter-clockwise and describes the front-side of each polygon.

narmals to enable lighting.

Example

which the input values are used:

<mesh>
<source id="position" />
<source id="normal" />
<vertices id="verts">
<input semantic="POSITION™ Source="#position"/>
</vertices>
<polylist count="3" material="Bricks">

<vcount>4 4 3</¢count>

<p>0 0 2 1(332 13 44 65 76 57 88 10 9
</polylist>
</mesh>

If the primitives are assembled without vertex normals then the application may\generate per-primitive

Here is an example of a <polylist> element that describes twoquadrilaterals and a triangle. The
<polylist> element contains two <source> elements that . centain the position and normal data,
agcording to the <input> (shared) element semantics. The <p> element index values indicate the ordgr in

<input semantic="VERTEX" source="#verts" offset="0" />
<input semanticz"NORMAL" source="#normal" offset="1" />

9 10</p>
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rotate
Category: Transform

Introduction

Specifies how to rotate an object around an axis.

Concepts

Rotations change the orientation of objects in a coordinate system without any translation. Comptiter
graphics techniques apply a rotational transformation in order to orient or otherwise move valygs, with
reppect to a coordinate system. Conversely, rotation can mean the translation of the coordinate axes aout
the local origin.

This element contains an angle and a mathematical vector that represents the axis af’rotation.

Attributes

The <rotate> element has the following attribute:

A text string value containing the scoped identifier of this element. This value must be
5id sid_type unique within the scope of the parent-€lement. Optional. For details, see “Address
Syntax” in Chapter 3: Schema Canhcepts.

Relatgd Elements

The <rotate> element relates to the following elemerits:

fParent elements In Core: node

In Physics: technique common / mass_frame in rigid body and
instance_rigid body, shape, ref attachment, attachment

In Kinematics; .££ame_object, frame origin, frame_tcp, frame_tip, link

hild elements None
ther None
Details

The <rotate> element-¢contains a list of four floating-point values, similar to rotations in the OpenGL® gnd
RénderMan® specification. These values are organized into a column vector [ X, Y, Z ] specifying the axig of
rotation followed-py/an angle in degrees.

Far more infermation about how transformation elements are applied, see <node>.

Exan'LpIe
Here-is an example of a <rotate> element forming a rotation of 90 degrees about the v axis:

<rotate>
0.0 1.0 0.0 90.0
</rotate>

April 2008
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sampler
Category: Animation

Introduction

Declares an interpolation sampling function for an animation.

Concepts

Aimation function curves are represented by 1D <sampler> elements in COLLADA. The sampler-defines
sgmpling points and how to interpolate between them. When used to compute values for an-afimation
channel, the sampling points are the animation key frames.

Sampling points (key frames) are input data sources to the sampler, as are interpolation type symbolic
ndmes. Animation channels direct the output data values of the sampler to their targéts.
Animatjon Curves (<animation>/<sampler>)

Animations use curves to define how animated parameters evolve over time.-JHe definition of the curveq is
similar to the definitions for the <geometry>/<spline>, except that there'is a special one-dimensiondl
afis that contains the keys for the animation. The keys define how a given parameter, or a set of
parameters, evolves with time throughout the animation.

Kegys are often TIME values, but they can be any other variable. For example, it is possible to associate fhe
rotation of a wheel of a train with the position of the train on.the track, so, by moving the train forward o
backward, the wheel and other mechanisms can automatigally move.

Animations are limited to monotonic curves in the key, axis. In other words, animation keys need to be
sarted in increasing order of INPUT and cannot be-duplicated. This implies that animation curves canngt
b¢ closed.

The keys are stored in the <source> array, and they replace the first axis of all the POSITION inputs of
the <geometry>/<spline>. Several parameters can be animated with different curves with the same|key
vdlues. Those parameters are given by the OUTPUT array.

In|short:

POSITION[].X = INPUT[i]
POSITION[].Y = OUTPUTJi]

And for n curves, the-point i of the curve j is:
POSITIONI[]= INPUT[/][i]

POSITTION]][i+1] = OUTPUT[;][i]

Attributes

The<sampler> element has the following attroutes:

A text string containing the unique identifier of the element. This value must be

id :ID . L : ;
* xs unique within the instance document. Optional.
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Optional. Indicates what the sampled value should be before the first key.Valid
values are:
® UNDEFINED: Default value. The before and after behaviors are not
defined.
® CONSTANT: The value for the first (behavior before) or last
(behavior after)is returned
] . e GRADIENT: The value follows the line given by the last two keys in the
pre_behavior | Enumeration sample. (Same as LINEAR in Maya®.)
e cvcir:-Thekeyismappedinthe [£ix L koy last keyl]
interval so that the animation cycles.
® OSCILLATE: The key is mapped inthe [first key , 1&8t key]
interval so that the animation oscillates.
e CYCLE RELATIVE: The animation continues indefinitely.
See “Details” for more information.
. . Optional. Indicates what the sampled value shouldbe after the last key. Valid
post behavior | Enumeration .
- values are the same as for pre_behavior.
Related Elements
The <sampler> element relates to the following elements:
FParent elements animation
hild elements See the following subsection.
Dther None
Child|Elements
Name/example Description Default Occurrerjces
4input> (unshared) At least one <inputX(unshared) element must have a None 1 or more
semantic attribute whose value is INTERPOLATION. See
main entry.
Detai|s
Sampling points are describedby the <input> elements, which refer to <source> elements. The
s¢mantic attribute of thex<input> element can be one of, but is not limited to, INPUT,
INTERPOLATION, INCTANGENT, OUT TANGENT, Or OUTPUT.
CPLLADA recognizes’the following interpolation types: LINEAR, BEZIER, CARDINAL, HERMITE,
B$PLINE, andSTEP. These symbolic names are held in a <source> element that contains a
<Nlame array> that stores them. These values are fed into the sampler by the INTERPOLATION
<}nput>-element.
To be'complete, a <sampler> element must contain an <input> element with a semantic attribute [of
INTERPOLATION. COLLADA does not specify a default interpolation type. If an interpolation type is nof]
specified, the resulting <sampler> behavior is application defined.
For more information, see “Curve Interpolation” in Chapter 4: Programming Guide.
STEP Interpolation
Animation curves allow an additional type of interpolation: STEP. This says that the value remains constant
to the value of the first point of the segment, until the next segment, as in the following curve:
April 2008
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<4

+ +
The COLLADA code for this would be:

<animation>

<source id="time axis" >
<float array count="4"... >
<technique common><accessor>
<param name="TIME">
...</accessor></technique common>

...</source>
<source id="positions" >
<float array count="4" ...>
<technique common>... <accessor>

<param name="name of parameter animated" ggype="float"
...</accessor></technique common>
...</source>
<source id="interpolations" >

<Name array count="4"> STEP STEP STEP STEP </Name array> <!-- last ofpe
ignored -->

<technique common>... ... <accessorp
<param name="INTERPOLATION" type="Name"
...</accessor></technique commog
...</source>
<sampler>
<input semantic="INPUT" source = "#time axis" />
<input semantic="OUTPUT!(source="#positions" />
<input semantic="INTERPOEATION" source="#interpolations" />

Linear Animation Curves

The LINEAR interpolation is similar to STEP, but the parameter’s value is interpolated linearly between the
kgy values.

Bézier and Hermite Animation Curves

BEZIER and HERMITE jnterpolations are similar to the description given for <spline> except that there is
n¢ POSITION <input>’semantic, but rather INPUT and OUTPUT semantics. The INPUT and OUTPUT
sgmantics are always-1D parameters. As explained already, if OUTPUT has more than one dimension, then
sgveral parameters’are interpolated independently using the same key values. The IN_TANGENT and
OUT TANGENT Semantics have one key value, and then one value for each parameter.

The sameequations for cubic Bézier and Hermite interpolation already defined for <spline> are to be
uged; with the following geometry vector, for parameter j, segment[i]:

ForBézter:
e P, is (INPUT[] , OUTPUT[/][{])
e C,(or Ty) is (OUT_TANGENT(0][i] , OUT TANGENT[][{])
e C,(orT))is (IN_TANGENT[O][i+1], IN TANGENT][i+1])
e P, is (INPUT[i+1], OUTPUT[][i+1])
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Special Case: 1D Tangent Values

Some exporters have been exporting curves with a degenerate form of tangent. This is not supported by
the COLLADA specification, and the degenerate cases should disappear with updates to the affected
exporters. The following is provided for informational purposes only.

In this special case of 1D tangent data, the OUT_TANGENT and IN_TANGENT do not include the key
values, and therefore have the same dimension as the OUTPUT array.

The missing key values are provided as a linear interpolation of the keys provided by the INPUT segment.
The geometry vector values are provided the same way as for a regular animation curve:

e P, is (INPUT[] , OUTPUT[]][{] ,\"1,
e C,is (INPUT[i]/3 + INPUT[i+1] *2/3 , OUT_TANGENT];][{]) (19
e C,is (INPUT[i]"2/3 + INPUT[i+1]/3, IN_TANGENT|/|[i+1]) QQ)
e (C,is (INPUT[i+1], OUTPUT[j][i+1]) ,\<O
B-Spline and Cardinal Animation Curves N

The same principles discussed previously apply to BSPLINE and CARDINAL CUQ&? he POSITION is
gilen by combining the INPUT and OUTPUT. The same equations defined pr@Q sly apply to these
arjimation curves.

O
Behavipr Before and After O‘\

should be before the first key and after the last key. The followi grams and pseudocode provide

The two optional attributes pre behavior and post_behavioiﬁdicate what the sampled value
examples of the different behavior options.

>

The behavior for CONSTANT is: ‘\

The behavior for GR2

++ pseudo code for post behavior: key > last key > first key
if the INTERPOLATION provides tangent values:

tangent = tangent[last key]
else

April 2008
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tangent = value[last key]-value[penultimate key] / (last key -
penultimate key)

return value[last key] + tangent * (key-last key)

++ pseudo code for pre behavior: key < first key < last key
if the INTERPOLATION provides tangent values:

tangent = tangent[first key]
else

tangent = value[second keyl-value[first key] / (second key- first key)

return value[fist key] + tangent * (key-fist key)

The behavior for CYCLE is:

++ pseudo code for post behavior: key > last*¢§§>> first key
repeat = (int) (key - first key) / (last ke first key)
new key = key - (last key - first key) * {égéat;

return value[new key] Qb

++ pseudo code for pre behavior: ke Ssgirst_key < last_key
repeat = (int) (first key - key) ./ ast key - first key)
new key = key + (last key - fir&ﬂtkey) * (repeat + 1);
return value[new key] XSD

The behavior for OSCILLATE is:

\/
Cé;\++ pseudo code for post behavior: key > last key > first key

repeat = (int) (key - first key) (last key - first kev)
if (repeat is even) // same as CYCLE
new key = key - (last key - first key) * repeat;
else // play animation backward
new key = first key + last key - (key - (last key - first key) * repeat);

return value[new key]

++ pseudo code for pre behavior: key < first key < last key
repeat = (int) (first key - key) / (last key - first key)
if (repeat is odd) // same as CYCLE

new key = key + (last key - first key) * (repeat + 1);

April 2008
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else // play animation backward

new key = first key + last key - (key + (last key - first key) * (repeat
+ 1));
return value[new key]

The behavior for CYCLE_RELATIVE is:

Example

Here is an example of a <sampler> element that uates the y-axis values of a key-frame source
element whose id is “groupl_translate—am'ﬁ’—outputY". The INTERPOLATION inputs are shown in
their <source> element for added clarity: \O

Y

Q
v
QQ)

3
X\

&
++ pseudo code for post behavior: key > last key > first g?§?~
repeat = (int) (key - first key) / (last key - first_keé\
new key = key - (last key - first key) * repeat; cai

return value[new key] + (value[last key] - value[fig‘é’aL ey]) *repeat

o)

++ pseudo code for pre behavior: key < first_k2é§$ last key

repeat = (int) (key - first key) / (last key rst key)

new key = key + (last key - first key) * (x t + 1);

return value[new key] - (value[last key] Q\ lue[first keyl) * (repeat+l)
<

&

<animation id="groupl_traq$i$%e—anim">
<source id="groupl_tr<§5 ate-anim-inputy">

</source>
<source id="grodE)ﬁtranslate—anim—outputY">
</source> O‘
<source idgbgroupl_translate—anim—inteer">

ay count="3" id="groupl translate-anim-interpY-array">
R BEZIER BEZIER

chnique_ common>
<accessor count="3" source="#groupl translate-anim-interpY-array">

/<j?‘ <param name="Y" type="Name"/>
CE) </accessor>
N
</source>

<sampler id="groupl translate-anim-samplerY">
<input semantic="INPUT" source="#groupl translate-anim-inputy"/>
<input semantic="OUTPUT" source="#groupl translate-anim-outputY"/>
<input semantic="IN TANGENT" source="#groupl translate-anim-intan¥y"/>
<input semantic="OUT TANGENT" source="#groupl translate-anim-outtan¥Y"/>
<input semantic="INTERPOLATION" source="#groupl translate-anim-interpY"/>
</sampler>

April 2008
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<channel source="#groupl translate-anim-samplerY"

target="groupl/translate.Y"/>
</animation>
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scale
Category: Transform

Introduction

Specifies how to change an object’s size.

Concepts

S¢aling changes the size of objects in a coordinate system without any rotation or translation. Compute
grigphics techniques apply a scale transformation to change the size or proportions of values.with respegt
tola coordinate system axis.

This element contains a mathematical vector that represents the relative proportions of the x, y, and z axes
offa coordinate system.

Attributes

The <scale> element has the following attribute:

A text string value containing the scoped identifier of this element. This value must be
5id sid_type unique within the scope of the pargfit element. Optional. For details, see “Address
Syntax” in Chapter 3: Schema Corcepts.

Related Elements

The <scale> element relates to the following elements:

fParent elements node

hild elements None

ther None
Details

The <scale> element contains\a list of three floating-point values. These values are organized into a
calumn vector suitable for matrix composition.

Alzero scale value resultstin a projection onto the plane that is perpendicular to that axis. For example, i
z=0 then all points are;on the (x,y) plane. A negative scale value results in a scale with reflection on the
agsociated axis.

Far more infofmation about how transformation elements are applied, see <node>.

Example

Hereis an example of a <scale> element that describes a uniform increase in size of an object (or
coordinate system) by a factor of two:

<scale>
2.0 2.0 2.0
</scale>

April 2008
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scen

e

Category: Scene

Introduction

Embodies the entire set of information that can be visualized from the contents of a COLLADA resource.

Concfpts

Each COLLADA document can contain, at most, one <scene> element.

The <scene> element declares the base of the scene hierarchy or scene graph. The sceng(Contains
elements that provide much of the visual and transformational information content as created by the
authoring tools.
The hierarchical structure of the scene is organized into a scene graph. A scene graph is a directed acyglic
greph (DAG) or tree data structure that contains nodes of visual information and\related data. The structure
of{the scene graph contributes to optimal processing and rendering of the data/and is therefore widely
uged in the computer graphics domain.
Attributes
The <scene> element has no attributes.
Related Elements
The <scene> element relates to the following elements:
FParent elements COLLADA
hild elements See the following subsection.
Dther None
Child|Elements
Child elements must appear in'the following order if present:
Name/example Description Default Occurrerjces
4instance_physics/Scene> See main entry in Physics. N/A 0 or more
4instance_visuwal’/scene> See main entry. N/A Oor1
finstance_kinematics_scene> | See main entry in Kinematics. N/A Oort
4extra> See main entry. N/A 0 or more
Details
T EretTSarmoSToe Ereen viviw i FCE € cO » viwwvianivin w Erehen €

scene graph is built from the <visual_scene> elements instantiated under <scene>. The instantiated
<physics_scene> elements describe any physics being applied to the scene.
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Example

The following example shows a simple <scene> element that instantiates a visual scene with the id
‘world’:

<COLLADA>
<scene>
<instance visual scene url="#world"/>
</scene>
</COLLADA>

April 2008
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setparam

Category: Parameters
FX Profile: External, Effect, CG, GLES2

Introduction

Assigns a new value to a previously defined parameter.

Concepts

Parameters can be defined at run time as <newparam> or can be discovered as global parameters in

effect:

data type to it. If you do not find the symbol or cannot assign the value,.ighore and continue
loading.

In|FX, under advanced language profiles, <setparam> can be used to assign concrete array sizes to
previously unsized arrays using the <array length="N"/> element as well as connect instances of
<fisertype> parameters to abstract interface typed parameters,

Optside of FX, <setparam> can assign values only from the peol of common COLLADA data types.

Attributes

The <setparam> element has the following attributes:

e Search for a symbol called “X”. If you find one in the current scope, attemptto assign a value of

squrce code or precompiled binaries at compile/link time. Each <setparam> is a speculative call, sayirg in

this

ref xs:token

set. Required.

References the ID of the predefined parameter that will have itp value

Relatgd Elements

The <setparam> element relates\{o the following elements:

FParent elements In/FXinstance effect, usertype

axis_info, effector_info, instance_kinematics_model,

In Core: instance formula

InKinematics: instance_articulated system, instance_kinematics_scene,

hild elements See the following subsection.

Dther newparam, param (reference)
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Child Elements
Name/example Description Default | Occurrences
parameter_type_element | See “Parameter-Type Elements” at the end of the chapter for N/A 1
parameter-type elements valid in the appropriate scope:
¢ CG: cg_param group
e GLES2:gles2 value group
¢ <instance_effect> fx setparam group
b nMenmdubdnu<1n§t§ﬁt§ZfBTMuLa>,nmslue
one of the following:
o <float>
® <int>
® <bool>
® <SIDREF>
¢ <connect_param>: See main entry in Kinematics.
Details
FX Runtime loaders are free to report failed <setparam> attempts, butshould not abort loading an effgct
on failure.
Example
Here is an example in FX:
<setparam ref="light Direction">
<float3> 0.0 1.0 0.0 </float3>
</setparam>
Hegre is an example in kinematics:
<instance articulated systemhMurl="#MOTION SYSTEM" sid="model">
<setparam ref="motion.model.elbow.x.locked">
<bool>true</bool>
</setparam>
</instance artfigulated system>
April 2008
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SIDREF_array

Category: Data Flow

Introduction

Declares the storage for a homogenous array of scoped-identifier reference values.

Concepts

The <SIDREF array> element stores values that reference scoped identifiers (SIDs) within thefinstance
dgcument.

Attributes

The <SIDREF array> element has the following attributes:

X A text string containing the unique identifier of thisselement. This value must bg
.d xs:ID : o . ;
unique within the instance document. Optional,
hame xs: token The text string name of this element. OptioRal.
tount uint_type The number of values in the array. Required.

Relatged Elements

The <SIDREF array> element relates to the following elements:

FParent elements source (core)
hild elements None
Dther accessor
Details

AN <SIDREF_ array> element contains a list of COLLADA scoped-identifer address values
(sidref_type). These values aré.a repository of data for <source> elements.

For details about scoped identifiers, see “Address Syntax” in Chapter 3: Schema Concepts.

(1]

Example
Here is an example ofan <SIDREF array> element:

<soureg\id="ring.brep.lib.geo.brep.geom-curves2d">
<SIPREF array count="12" id="ring.brep.lib.geo.brep.geom-curvesZe-array">
curve2d-1 curve2d-2 curve2d-3 curve2d-4
curve2d-5 curve2d-6 curve2d-7 curve2d-8
curve2d-9 curve2d-10 curve2d-11 curve2d-12

</source>

April 2008

172 © 1SO 2012 — All rights reserved


https://standardsiso.com/api/?name=49dedf026320c96279eb35e0e8365799

ISO/PAS 17506:2012(E)

Specification — Core Elements Reference

5-131

skeleton

Category: Controller

Introduction

In

Conc

A
o}
m
it

ngdes.

T
in
o)

T
Sts

Attributes

T

Relat

transformation of both controllers from the manipulation of a single_ Set of nodes.

dicates where a skin controller is to start searching for the joint nodes that it needs.

epts

a scene graph increases in complexity, the same object might have to appear in the scene mere)tha
ce. To save space, the actual data representation of an object can be stored once and refergneed in

hppears. In the case of a skin controller, the object’s transformation is derived from a sét ef external

ere may be occasions where multiple instances of the same skin controller need\to reference separat
btances of a set of nodes. This is the case when each controller needs to be-atimated independently
bcause, to animate a skin controller, you must animate the nodes that influence it.

ere may also be occasions where instances of different skin controllers.umight need to reference the
me set of nodes, for example when attaching clothing or armor to4 character. This allows the

e <skeleton> element has no attributes.

d Elements

Litiple places. However, the scene might require that the object be transformed in various ‘ways each {ime

ww

The <skeleton> element relates to the following elements:
fParent elements instance_cont¥oller
hild elements None
ther None
Details
This element contains aURI of type xs : anyURI.
Example
The following.example shows how the <skeleton> element is used to bind two controller instances that
refer to thexsame locally defined <controller> element, identified as “skin”, to different instances of g
sKeleton:

<library controllers>

<controller 1d="skin">
<skin source="#base mesh">
<source id="Joints">
<Name_ array count="4"> Root Spinel Spine2 Head </Name_ array>
</source>
<source id="Weights"/>
<source id="Inv bind mats"/>
<joints>
<input source="#Joints" semantic="JOINT"/>

April 2008
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174

</joints>
<vertex weights/>
</skin>
</controller>
</library controllers>
<library nodes>
<node id="Skeletonl" sid="Root">
<node sid="Spinel">
<node sid="Spine2">
<node sid="Head"/>

TTode
</node>
</node>
</library nodes>
<node id="skel01l">
<instance node url="#Skeletonl"/>
</node>
<node 1d="skel02">
<instance node url="#Skeletonl"/>
</node>
<node>
<instance controller url="#skin">
<skeleton>#skel0l</skeleton>
</instance controller>
</node>
<node>
<instance controller url="#skin">
<skeleton>#skel02</skeleton>
</instance controller>
</node>

April 2008
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skew
Category: Transform

Introduction

Specifies how to deform an object along one axis.

Concepts

Skew (shear) deforms an object along one axis of a coordinate system. It translates values alond the
affected axis in a direction that is parallel to that axis. Computer graphics techniques apply a-skew or shear
trgansformation to deform objects or to correct distortion in images.

This element contains an angle and two mathematical vectors that represent the axis_of rotation and the
ayis of translation.

Attributes

The <skew> element has the following attribute:

A text string value containing the scoped identifier of this element. This value ust be
5id sid_type unique within the scope of the pargfit element. Optional. For details, see “Address
Syntax” in Chapter 3: Schema Corcepts.

Related Elements

The <skew> element relates to the following elements:

fParent elements node

hild elements None

ther None
Details

As in the RenderMan® specifioation, the <skew> element contains a list of seven floating-point values.
These values are organized into an angle in degrees followed by two column vectors specifying the axeg of
rotation and translation.

Far more informatiopratbout how transformation elements are applied, see <node>.

Example

Here is an‘example of a <skew> element forming a displacement of points along the x axis due to a
rotation\of45 degrees around the y axis:
<skew>

45.0 0.0 1.0 0.0 1.0 0.0 0.0
</skew>

April 2008
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skin

Category: Controller

Introduction

Contains vertex and primitive information sufficient to describe blend-weight skinning.

Conc

Fq
dd
in

epts

bscribes the associations between the joints and the mesh vertices forming the skin topology-The join
luence the transformation of skin mesh vertices according to a controlling algorithm.

common skinning algorithm blends the influences of neighboring joints according to weighted values.

e classical skinning algorithm transforms points of a geometry (for example vertiGes of a mesh) with
ptrices of nodes (sometimes called joints) and averages the result using scalarWeights. The affected
ometry is called the skin, the combination of a transform (node) and its corresponding weight is calleq
luence, and the set of influencing nodes (usually a hierarchy) is called a skeleton.

kinning” involves two steps:

e Preprocessing, known as “binding the skeleton to the skin

¢ Running the skinning algorithm to modify the shape ofithe skin as the pose of the skeleton chan
The results of the pre-processing, or “skinning information” consists of the following:

¢ bind-shape: also called “default shape”. This is the“shape of the skin when it was bound to the
skeleton. This includes positions (required) forieach corresponding <mesh> vertex and may
optionally include additional vertex attributes;

¢ influences: a variable-length lists of node+ weight pairs for each <mesh> vertex.

e bind-pose: the transforms of all inflyences at the time of binding. This per-node information is
usually represented by a “bind-matrix”, which is the local-to-world matrix of a node at the time o
binding.

the skinning algorithm, all transformations are done relative to the bind-pose. This relative transform is
ually pre-computed for eachi node in the skeleton and is stored as a skinning matrix.

derive the new (“skinned”)position of a vertex, the skinning matrix of each influencing node transforn
b bind-shape positionofthe vertex and the result is averaged using the blending weights.

e easiest way to-derive the skinning matrix is to multiply the current local-to-world matrix of a node by
E inverse of the.node’s bind-matrix. This effectively cancels out the bind-pose transform of each node
d allows us'te-work in the common object space of the skin.

e bindingrprocess usually involves:

¢ \Storing the current shape of the skin as the bind-shape

r character skinning, an animation engine drives the joints (skeleton) of a skinned character. A‘skin mgsh

an

jes

& Commiitina anA otArina thn hin A mmatrinac
OrRpTtgaRoStoRRgtRec-oHoHHatceS

¢ Generating default blending weights, usually with some fall-off function: the farther a joint is from
given vertex, the less it influences it. Also, if a weight is O, the influence can be omitted.

After that, the artist is allowed to hand-modify the weights, usually by “painting” them on the mesh.

April 2008

a

© ISO 2012 — All rights reserved


https://standardsiso.com/api/?name=49dedf026320c96279eb35e0e8365799

ISO/PAS 17506:2012(E)

Specification — Core Elements Reference  5-135

Attributes

The <skin> element has the following attribute:

A URI reference to the base mesh (a static mesh or a morphed mesh). This also

: I , . . )
source xs:anyUR provides the bind-shape of the skinned mesh. Required.

Related Elements

The <skin> element relates to the following elements:

FParent elements controller
Child elements See the following subsection.
ther None

Child|Elements

Child elements must appear in the following order if present:

Name/example Description Default Occurrerjces

fbind_shape_matrix> | Provides extra information about the position and None Oort
orientation of the base mesh before binding. Coritains
sixteen floating-point numbers representing a four-by-
four matrix in column-major order; it is writterin row-
major order in the COLLADA document/forhuman
readability. If <bind_shape matri> Is not specified
then an identity matrix may be used\as the
<bind_shape_matrix>. Thisglement has no

attributes.

4source> Provides most of the data-fequired for skinning the given | N/A 3 or more
base mesh. See main entry.

{joints> Aggregates the pergjoint information needed for this N/A 1
skin. See main.aentry.

jvertex_weights> Describes aper-vertex combination of joints and N/A 1

weights used in this skin. An index of —1 into the array of
joints¢efers to the bind shape. Weights should be
normalized before use. See main entry.

qextra> See’main entry. N/A 0 or more

Details

The skinning calctilation for each vertex v in a bind shape is

outy = Z {((v* BSM)+* IBMi = IMi )* JW }
=0

where!

$ ;. numpber of Jomts that INflience vertex v

e BSM: bind shape matrix

e IBM:: inverse bind matrix of joint i

e JMi: joint matrix of joint i

e JW: joint weight/influence of joint i on vertex v
Common optimizations include:

e (v *BSM) is calculated and stored at load time.

April 2008
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Definitions related to skinning in COLLADA:

Bind shape (or base mesh): The vertices of the mesh referred to by the source attribute of the
<skin> element.

Joints: Nodes specified by SID in the <source> referred to by the <input> (unshared) element
with semantic="JOINT". The SIDs are typically stored in a <Name_array> where one name
represents one SID (node). Upon instantiation of a skin controller, the <skeleton> elements define
where to start the SID lookup. The joint matrices can be obtained at runtime from these nodes.
Weights: Values in the <source> referred to by the <input> (unshared) element with

Example

Here is an example of a <skin> element with the allowed attributes;

semantic="WEIGHT". Typically stored in a <float array> and taken one floating-point
number at a time. The <vertex weights> element describes the combination of joints and
weights used by the skin.

Inverse bind matrix: Values in the <source> element referred to by the <input> (unshared)
element with semantic="INV_BIND MATRIX". Typically stored in a <float a¥ray> taken|16
floating-point numbers at a time. The <joints> element associates the joints to.their inverse bind
matrices.

Bind shape matrix: A single matrix that represents the transform of the hifd'shape before skinning.

<controller id="skin">
<skin source="#base mesh">
<source id="Joints">
<Name array count="4"> Root Spinel\Spine2 Head </Name array>
</source>
<source id="Weights">
<float array count="4"> 0N 0.33 0.66 1.0 </float array>

</source>

<source id="Inv bind (mats">

<float array count="64"> ... </float array>
</source>
<joints>

<input skemantic="JOINT" source="#Joints"/>
<input{ $émantic="INV_BIND MATRIX" source="#Inv bind mats"/>
</joig¥s>
<vertex weights count="4">
<input semantic="JOINT" source="#Joints"/>
<input semantic="WEIGHT" source="#Weights"/>
<vcount>3 2 2 3</vcount>
<v>
-1 0
-1 3
-1 3

April 2008
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-1 0
</v>
</vertex weights>
</skin>
</controller>
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source

(core)
Category: Data Flow

Introduction

D
refers to it.

Npte: For <source> in <sampler*> elements, see those elements.

Concepts

Aldata source is a well-known source of information that can be accessed through an established
cemmunication channel.

The data source provides access methods to the information. These access methods implement varioug
techniques according to the representation of the information. The informatien-may be stored locally as pn
array of data or a program that generates the data.

Attributes
The <source> element has the following attributes:
A text string containing the unique identifier of the element. This value must b¢ unique
Ld xs:ID L , .
within the instance documeént. Required.
hame xs: token The text string name af this element. Optional.

Relatgd Elements

The <source> element relates to the following elements:

fParent elements In Core: animation, mesh, morph, skin, spline
In Physics: convex_mesh

In B=Rep: brep, nurbs, nurbs_surface

Child elements Seé the following subsection.

ther accessor

Child|Elements

Child elementsmust appear in the following order if present:

Name/example Description Default Occurrerjces

{asset> See main entry. N/A Oor1

Aprdv alopmant A _data areay alamant (Can ha Ana Af. Non O ord
array —Erer et 7Oty Srerer oot Tt T ~OHE —

¢ <bool_array>

® <float array>

¢ <IDREF_ array>

¢ <Jint_array>

¢ <Name_ array>

¢ <SIDREF_ array>

¢ <token_array>
See main entries.

April 2008
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Name/example Description Default Occurrences

<technique common> | Specifies source information for the common profile that N/A Oor1
all COLLADA implementations must support. See “The
Common Profile” section for usage information and the
following subsection for child element details.

<technique> (Core) Each <technique> specifies source information for a N/A 0 or more
specific profile as designated by the <technique>’s
profile attribute. See main entry.

Child|Elements of <source> / <technique_common>

Child elements must appear in the following order if present:

Name/example Description Default Occurrerjces
4asset> See main entry. N/A 1

Details

Example

Here is an example of a <source> element that contains an array-efifloating-point values that composg a
single RGB color:

<source id="color_source" name="Colors">
<float array id="values" count="3">
0.8 0.8 0.8
</float array>
<technique common>
<accessor source="#values" count="1" stride="3">
<param name="R" type="fléat"/>
<param name="G" type=Yfldat"/>
<param name="B" typé=!"float"/>
</accessor>
</technique common>
</source>

April 2008
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spline
Category: Geometry

Introduction

Describes a multisegment spline with control vertex (CV) and segment information.

Concepts
The organization of <spline> is very similar to that of <mesh>. A <spline> contains <source>
elements that provide the attributes and a <control vertices> element to “assemble” the attrioute
stfeams. Information about each segment is stored with the information about its preceding-control vertgx.
Attributes

The <spline> element has the following attribute:

Whether there is a segment connecting the firsSt-and last control vertices. The default

C1 d :bool ) L S \
ose xs:booiean is false, indicating that the spline is open. Qptional.

Relatged Elements

The <spline> element relates to the following elements:

fParent elements geometry
Child elements See the following subsection:
ther None

Child|Elements

Child elements must appear in the following order if present:

Name/example Description Default Occurrerjces
4source> Proevides the values for the CVs and segments of the N/A 1 or more|
spline. See main entry.
§control_vertices> Describes the CVs of the spline. See main entry. N/A 1
Jextra> See main entry. N/A 0 or more
Details

Far more information, see:

¢ ,Reontrol vertices>

s “Curve Interpolation” in Chapter 4: Programming Guide.

Example
Here is an example of an empty <spline> element with the allowed attributes:

<spline closed="true">
<source 1id="CVs-Pos" />
<source 1d="CVs-Interp" />
<source 1d="CVs-LinSteps" />
<control vertices>
<input semantic="POSITION" source="#CVs-Pos"/>

April 2008
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<input semantic="INTERPOLATION" source="#CVs-Interp"/>
<input semantic="LINEAR STEPS" source="#CVs-LinSteps"/>
</control vertices>
</spline>

April 2008
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spot
Category: Lighting

Introduction

Describes a spot light source.

Concepts

Alspot light source radiates light in one direction in a cone shape from a known location in spacé) Fhe
infensity of the light is attenuated as the radiation angle increases away from the direction of the light
squrce. The intensity of a spot light source is also attenuated as the distance to the light seutee increasgs.

The light’s default direction vector in local coordinates is [0,0,-1], pointing down the negative z axis. The
agtual direction of the light is defined by the transform of the node in which the light issinstantiated.

Attributes

The <spot> element has no attributes.

Related Elements

The <spot> element relates to the following elements:

fParent elements light/ technique_common
hild elements See the following subsection.
Dther None

Child|Elements

Child elements must appear in the following order if present:

Name/example Description Default Occurrerjces
q4color> Qontains three floating-point spot numbers None 1
specifying the color of the light. See main entry.

{constant_attenuation The sid attribute is optional. 1.0 Oor1
gid="...">
4linear_attenuation The sid attribute is optional. 0.0 Oort
gid="...">
{quadratic.attenuation The sid attribute is optional. 0.0 Oor1
gid=".. .5
4falloff "angle The sid attribute is optional. 180.0 Oort
gid=" {..">
4fdlloff exponent The sid attribute is optional. 0.0 Oori
sid="...">

Details

The <constant_attenuation>, <linear attenuation>, and <quadratic_attenuation> are
used to calculate the total attenuation of this light given a distance. The equation used is

A = constant_attenuation + ( Dist * linear_attenuation ) + (( Dist*2 ) *
quadratic_attenuation )

April 2008
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The <falloff angle>and<falloff exponent> are used to specify the amount of attenuation
based on the direction of the light.

Example

Here is an example of a <spot> element:

<light id="blue">
<technique common>
<spot>

COLUL AU, 1 U.1 U.O

<linear attenuation>0.3</linear attenuation>

</spot>
</technique common>
</light>

COUOLOL

April 2008
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targets
Category: Controller

Introduction

Declares morph targets, their weights, and any user-defined attributes associated with them.

Concepts

The <targets> element declares the morph targets and the morph weights. The <input> elements
define the set of meshes to be blended, and the array of weights used to blend between them(They can
alyo be used to specify additional information to be associated with the morph targets.

Attributes

The <targets> element has no attributes.

Relatgd Elements

The <targets> element relates to the following elements:

fParent elements morph
hild elements See the following subsection.
ther None

Child|Elements

Child elements must appear in the following ordek it present:

Name/example Description Default Occurrerjces
4input> (Unshared) Must occur once-with semantic="MORPH_TARGET" None 2 or more
and once with/semantic="MORPH_WEIGHT". See main
entry.
Jextra> See(main entry. N/A 0 or more
Details
Example

Here is an example of a complete <targets> element:

<taxrgets>
<input source="#morph-targets" semantic="MORPH TARGET">
<input source="#morph-weights" semantic="MORPH WEIGHT">

toraoot
=)
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technique

(core)

Category: Extensibility

Introduction

D
Fdq

Concepts

Aftechnique describes information needed by a specific platform or program. The platform et program i

S

the context for a technique: its profile and its parent element in the instance document.

Attributes

T

alarac thao infoarmatinn 1iond 0 nrncnco onma nArbian Af thia ANttt
OS5 tRE-HHeHHa ORS00t SS-SEHe-PoHHoR-o+tHe ot

r <technique>in <profile_ *>elements, see “<technique> (FX).”

ecified with the profile attribute. Each technique conforms to an associated profile.“\Two things def

chniques generally act as a “switch”. If more than one is present for a particular portion of content on
port, one or the other is picked, but usually not both. Selection should betased on which profile the
porting application can support.

chniques contain application data and programs, making them assetsthat can be managed as a unit

e <technique> element has the following attribute:

ine

|

The type of profile. Thisis a vendor-defined character string that indicates the

fil : NMTOKEN
protiie xs 0 platform or capabilitystarget for the technique. Required.

This XML Schemainamespace attribute identifies an additional schema to usd

1 : URI L . .
mins *8:any validating the.content of this instance document. Optional.

for

Relat
T

d Elements

e <technique> element relatesto the following elements:

A

arent elements extra, source (Core), light, optics, imager, force_field, physics_matg
physics_scene, rigid_body, rigid constraint, instance_rigid_body,
bind material, motion, kinematics, kinematics_model

rial,

hild elements See “Details”

ther None

Detai
T

S

e <té&ehnique> element can contain any well-formed XML data. Any data that can be, will be valida

ag

ted
a.

ainstthe COLLADA schema. It is also possible to specify another schema to use for validating the da

Example

Here is an example of the different things that can be done in a <technique>:

<technique profile="Max" xmlns:max="some/max/schema">

<param name="wow" sid="animated" type="string">a validated string parameter

from the COLLADA schema.</param>

<max:someElement>defined in the Max schema and validated.</max:someElement>

April 2008
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<uhoh>something well-formed and legal, but that can't be validated because
there is no schema for it!</uhoh>
</technique>

The following example shows roughly equivalent operations for the platform or profile named “OTHER” and
for all other platforms (the <technique common> information):

<channel source="#YFOVSampler" target="CameraOl/YFOV"/>

<camera id="#CameraOl">
<optics>
<technique common>
<perspective>
<yfov sid="YFOV">45.0</yfov>
<aspect ratio>1.33333</aspect ratio>
<znear>1.0</znear>
<zfar>1000.0</zfar>
</perspective>
</technique_ common>
<technique profile="OTHER">
<param sid="YFOV" type="float">45.0</param>
<otherStuff type="MySpecialCamera">DATA</otherStuff>
</technique>
</optics>
</camera>

April 2008
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technique_common
Category: Extensibility

Introduction

Specifies information for a specific element for the common profile that all COLLADA implementations must
SyppoH-

Concepts

Specifies technique information that consuming applications can use if no technique specific-tothe
application is provided in the COLLADA document.

Injother words, if an element has <technique> child elements for one or more specific\profiles,
applications reading the COLLADA document should use the technique most appropriate for the
application. If none of the specific <technique>s is appropriate, the application must use the element
<technique common> instead, if one is specified.

(2]

Each element’s <technique_ common> attributes and children are unigque. Refer to each parent elemgnt
fof details.

Attritlutes

Sg¢e main entries for each parent element.

Relatgd Elements

The <technique common> element relates to the,following elements:

FParent elements bind material, ifstance_rigid body, light, optics, physics_materigl,
physics_scenef{rigid body, rigid_constraint, source (core), motion,
kinematics, kinematics_model

hild elements See main entries for each parent element.
ther technigue
Remarks
Far additional infopmyation about the common profile and customized profiles, see “The Common Profile
sqction.
Example

S¢e parent elements.

April 2008
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translate
Category: Transform

Introduction

Changes the position of an object in a local coordinate system.

Concepts
This element contains a mathematical vector that represents the distance along the x, y, and z axes)

Computer graphics techniques apply a translation transformation to position or move values-with' respegt to
a poordinate system.

Attributes

The <translate> element has the following attribute:

A text string value containing the scoped identifier of this element. This value ust be
5id sid_type unigue within the scope of the parent element» Optional. For details, see “Address
Syntax” in Chapter 3: Schema Concepts.

Relatgd Elements

The <translate> element relates to the following elements:

fParent elements In Core: node,

In Physics: shape, technigue common /mass_frame in rigid_body and
instance_rigid bodyyYref attachment, attachment

In Kinematics: frame~object, frame origin, frame_tcp, frame_tip, link

hild elements None
ther None
Details

The <translate> elementcontains a list of three floating-point values. These values are organized intp a
calumn vector suitable for-a matrix composition.

Far more informatiop-abeut how transformation elements are applied, see <node>.

Example

Here is anexample of a <translate> element forming a displacement of 10 units along the x axis:

<translate>
10.0 0.0 0.0

cro STt

April 2008
© 1SO 2012 — Al rights reserved 189


https://standardsiso.com/api/?name=49dedf026320c96279eb35e0e8365799

ISO/PAS 17506:2012(E)
5-148 COLLADA - Digital Asset Schema Release 1.5.0

triangles

Category: Geometry

Introd

uction

Provides the information needed to for a mesh to bind vertex attributes together and then organize those

vartices-into-individualtrianales
=T ™ T TV TOrOreX— e T T T O

Concepts

T

<mesh> element.

T

e <triangles> element declares the binding of geometric primitives and vertex attributesdor a

e vertex array information is supplied in distinct attribute arrays that are then indexed by the
<triangles> element.

Edqch triangle described by the mesh has three vertices. The first triangle is formed from the first, second,

ard third vertices. The second triangle is formed from the fourth, fifth, and sixth/vertices, and so on.
Attributes
The <triangles> element has the following attributes:
hame xs:token The text string name of this eletment. Optional.
tount uint_type The number of triangle primitives. Required.
Declares a symbol for a'material. This symbol is bound to a material at the time of
haterial xs :NCName instantiation; see <instance geometry> and <bind material>. Optional. If
not specified then the lighting and shading results are application defined.

Related Elements

The <triangles> element relates te-the following elements:
fParent elements mesh, convex_mesh
hild elements See(thefollowing subsection.
Dther Nene
Child|Elements
Child elements must appear in the following order if present:
Name/example Description Default Occurrerjces
4inpug>\shared) When at least one input is present, one input must specify | None 0 or more
semantic="VERTEX". See main entry.
{p> (“p" stands for Inrimifi\/p ) Contains indices that describe None Qaord
the vertex attributes for a number of triangles. The indices
reference into the parent’s <source> elements that are
referenced by the <input> elements. This element has
no attributes. See “Details.”
<extra> See main entry. N/A 0 or more
April 2008
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Details
The indices in a <p> element refer to different inputs depending on their order. The first index in a <p>
element refers to all inputs with an of£set of 0. The second index refers to all inputs with an offset of 1.
Each vertex of the triangle is made up of one index into each input. After each input is used, the next index
again refers to the inputs with of£set of 0 and begins a new vertex.
The winding order of vertices produced is counterclockwise and describes the front side of each triangle.
If the primitives are assembled without vertex normals then the application may generate per-primitive
NgrrRais-te-erable-ightng:
Example
Here is an example of a <triangles> element that describes two triangles. There are two<&ource>
elements that contain the position and normal data, according to the <input> element sémantics. The
<Pp> element index values indicate the order in which the input values are used:
<mesh>
<source id="position"/>
<source id="normal"/>
<vertices id="verts">
<input semantic="POSITION" source="#position"/>
</vertices>
<triangles count="2" material="Bricks">
<input semantic="VERTEX" source="#verts" oOftset="0"/>
<input semantic="NORMAL" source="#normal!' ‘offset="1"/>
<p>
00 13 21
00 21 32
</p>
</triangles>
</mesh>
April 2008
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trifans

Category: Geometry

Introduction

Provides the information needed for a mesh to bind vertex attributes together and then organize those

vartices-into-connected-triangles
=T ™re T A AT BRI LA I O

Concepts

The <trifans> element declares the binding of geometric primitives and vertex attributes fora <meshp>

element.

The vertex array information is supplied in distinct attribute arrays of the <mesh> element that are then

inflexed by the <trifans> element.

previous vertices.

Attributes

The <trifans> element has the following attributes:

Each triangle described by the mesh has three vertices. The first triangle is formed from the first, second,
ard third vertices. Each subsequent triangle is formed from the current vertex;-reusing the first and the

hame xs:token The text string name of this element. Optional.
tount uint_type The number of triangle<fan-primitives. Required.
Declares a symbol fora material. This symbol is bound to a material at the time of
haterial xs :NCName instantiation; see éinstance geometry> and <bind material>. Optional. If
not specified then the lighting and shading results are application defined.

Related Elements

The <trifans> element relates to.thefollowing elements:

ccurrences

Number of elements defined in the schema

fParent elements

mesh, convex _mesh

Phild elements

See the following subsection.

ther

None

Child|Elements

Child elements must appear in the following order if present:

Namie/example Description Default Occurrerjces
i npu £> (Qhﬂrnr‘{) \When at least one inpl it proconf} one. inpl it must cpnr\if\/ None Q or moroe
semantic="VERTEX". See main entry.
<p> (“p” stands for primitive.) Contains indices that describe None 0 or more
the vertex attributes for an arbitrary number of connected
triangles. The indices reference into the parent’s
<source> elements that are referenced by the <input>
elements. This element has no attributes. See “Details.”
<extra> See main entry. N/A 0 or more
April 2008
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Details
A <trifans> element can contain a sequence of <p> elements.

The indices in a <p> element refer to different inputs depending on their order. The first index in a <p>
element refers to all inputs with an of£set of 0. The second index refers to all inputs with an offset of 1.
Each vertex of the triangle is made up of one index into each input. After each input is used, the next index
again refers to the inputs with of£set of O and begins a new vertex.

The winding order of vertices produced is counterclockwise and describes the front side of each triangle.

If the primitives are assembled without vertex normals then the application may generate per-primitive
ngrmals to enable lighting.

Example

Here is an example of a <trifans> element that describes two triangles. There are twa'<Ksource>
elements that contain the position and normal data, according to the <input> element semantics. The
<p> element index values indicate the order in which the input values are used:

<mesh>
<source id="position"/>
<source id="normal"/>
<vertices id="verts">
<input semantic="POSITION" source="#positioniys/>
</vertices>
<trifans count="1" material="Bricks">
<input semantic="VERTEX" source="#verts™‘offset="0"/>
<input semantic="NORMAL" source="#normal" offset="1"/>
<p>0 0 1 3 21 3 2</p>
</trifans>
</mesh>

April 2008
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tristrips

Category: Geometry

Introduction

Provides the information needed for a mesh to bind vertex attributes together and then organize those

vartices-into-connected-triangles
=T ™re T Tttt O

Concepts

The <tristrips> element declares the binding of geometric primitives and vertex attributesdor a

<mesh> element.

The vertex array information is supplied in distinct attribute arrays of the <mesh> element that are then

inflexed by the <tristrips> element.

vertices.

Attributes

The <tristrips> element has the following attributes:

E4ch triangle described by the mesh has three vertices. The first triangle is formed from the first, second,
arpd third vertices. Each subsequent triangle is formed from the current vertex;-reusing the previous two

hame xs: token

The text string name of thig_element. Optional.

tount uint_type The number of trianglesstrip primitives. Required.

material xs :NCName

Declares a symbol fora material. This symbol is bound to a material at the time of
instantiation; seg <instance_geometry> and <bind material>. Optional. If

not specified then the lighting and shading results are ap?alication defined.

Relatged Elements

The <tristrips> element relates.tothe following elements:

ccurrences

Number of elements defined in the schema

fParent elements

mesh, convex_mesh

hild elements

See the following subsection.

ther

None

Child|Elements

Child elements must appear in the following order if present:

Name/example Description Default Occurrerjces
Linput>{shared) \Wher-ateast-ene-inprtis-prosert—ere-rput-rrdst-spesiy——Nonre O-orrore
semantic="VERTEX". See main entry.
<p> (“p” stands for primitive.) Contains indices that describe None 0 or more
the vertex attributes for an arbitrary number of connected
triangles. The indices reference into the parent’s
<source> elements that are referenced by the <input>
elements. This element has no attributes. See “Details.”
<extra> See main entry. N/A 0 or more
April 2008
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Details
A <tristrips> element can contain a sequence of <p> elements.
The indices in a <p> element refer to different inputs depending on their order. The first index in a <p>
element refers to all inputs with an of£set of 0. The second index refers to all inputs with an offset of 1.
Each vertex of the triangle is made up of one index into each input. After each input is used, the next index
again refers to the inputs with of£set of O and begins a new vertex.
The winding order of vertices produced is counterclockwise for the first, (third, fifth, etc.) triangle and
CI JUIF\VV;DU fUI thU O UUI I\.,lI (‘I‘UUIAL:AI, D;/\th, Utu) Al Id dUD\JI IbUO thU fl Ul It OIdU Uf Ua\.;h tl iClI IH:U
If the primitives are assembled without vertex normals then the application may generate per-primitive
ngrmals to enable lighting.
Example
Here is an example of a <tristrips> element that describes two triangles. There are two <source>
elements that contain the position and normal data, according to the <input> element semantics. The
<p> element index values indicate the order in which the input values are used:
<mesh>
<source id="position"/>
<source id="normals"/>
<vertices id="verts">
<input semantic="POSITION" source="#position'/>
</vertices>
<tristrips count="1" material="Bricks">
<input semantic="VERTEX" source="#verts" offset="0"/>
<input semantic="NORMAL" source="#germals" offset="1"/>
<p>0 0 1 3 21 3 2</p>
</tristrips>
</mesh>
April 2008
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vertex_weights

Category: Controller

Introduction

Describes the combination of joints and weights used by a skin.

Concepts

mesh.

Attributes

The <vertex_weights> element has the following attribute:

The <vertex weights> element associates a set of joint-weight pairs with each vertex in thehase

‘ count ‘ uint_type

The number of vertices in the base mesh. Required:

Relatgd Elements

The <vertex_weights> element relates to the following elements:

fParent elements

skin

hild elements

See the following subsection.

Dther

None

Child|Elements

Child elements must appear in the following order if present:

Name/example Description Default Occurrences
4input> (shared) One of the <input> elements, as a child of None 2 or more
<vertex weights>, must specify
semantic="JOINT". The <input> elements describe
the Jeints and the attributes to be associated with them.
See’'main entry.
q{vcount> Contains a list of integers, each specifying the number of None Oor1
bones associated with one of the influences defined by
<vertex_weights>. This element has no attributes.
qv> Contains a list of indices that describe which bones and None Oor1
attributes are associated with each vertex. An index of -1
into the array of joints refers to the bind shape. Weights
should be normalized before use. This element has no
attributes.
<extra> SecoTmamn erry. N/A U oririore
Details
April 2008
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Example
Here is an example of an empty <vertex weights> element:

<skin>
<vertex_weights count="">
<input semantic="JOINT"/>
<input/>
<vcount/>
<v/>
extra
</vertex_weights>
</skin>

Here is an example of a more complete <vertex weights> element. Note that the <vecount>elemgnt
sdys that the first vertex has 3 bones, the second has 2, etc. Also, the <v> element says that'the first
vegrtex is weighted with weights [0] towards the bind shape, weights [1] towards behe-0, and
we¢ights[2] towards bone 1:

<skin>
<source id="joints"/>
<source id="weights"/>
<vertex_weights count="4">
<input semantic="JOINT" source="#joints"/>
<input semantic="WEIGHT" source="#weights"¢/>
<vcount>3 2 2 3</vcount>

<v>
-10 01 12
-1 3 14
-1 3 2 4
-10 31 22
</v>
</vertex_weights>
</skin>

April 2008
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vertices

Category: Geometry

Introduction

Declares the attributes and identity of mesh-vertices.

Concepts
The <vertices> element describes mesh-vertices in a mesh. The mesh-vertices represent the positiop
(igentity) of the vertices comprising the mesh and other vertex attributes that are invariant to t&ssellation
Attributes
The <vertices> element has the following attributes:
X A text string containing the unique identifier of the~element. This value must b¢ unique
.d xs:ID s , :
within the instance document. Required.
hame xs: token The text string name of this element. OptioRal.
Related Elements
The <vertices> element relates to the following elements:
FParent elements mesh, convex mesh, brep
hild elements See the following subsection.
ther None
Child|Elements
Child elements must appear in the following order if present:
Name/example Description Default Occurrerjces
4input> (Unshared) Oneinplt must specify semantic="POSITION" to None 1 or more|
establish the topological identity of each vertex in the
mesh. See main entry.
4extra> See main entry. N/A 0 or more
Details
In[the <brep>'clement, the <vertices> element specifies only the boundaries of edges or of single
points without an edge. Any additional data, such as color, texture, and so on, is not evaluated for B-regp.
Example

Here is an example of a <vertices> element that describes the vertices of a mesh:

<mesh>
<source id="position"/>
<vertices id="verts">
<input semantic="POSITION" source="#position"/>
</vertices>
</mesh>

April 2008
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visual_scene

Category: Scene

Introduction

Embodies the entire set of information that can be visualized from the contents of a COLLADA resource.

Concepts

The hierarchical structure of the visual scene is organized into a scene graph. A scene graph)is‘a

directed acyclic graph (DAG) or tree data structure that contains nodes of visual information and related
data. The structure of the scene graph contributes to optimal processing and rendering ofdhe’data and|is
therefore widely used in the computer graphics domain.

Attributes
The <visual scene> element has the following attributes:
X A text string containing the unique identifief:of'the element. This value must bg unique
.d xs:1ID L . .
within the instance document. Optional.
hame xs: token The text string name of this element Qptional.

Relatgd Elements

The <visual scene> element relates to the followingelements:

FParent elements library visual_ scenes
hild elements See the following subsection.
Dther instance_visual(Scene

Child|Elements

Child elements must appear in the.following order if present:

Name/example Description Default Occurrerjces
4asset> See main entry. N/A Oor1
4node> See main entry. N/A 1 or more|
§evaluate_scene> The <evaluate_scene> element declares information N/A 0 or more|
specifying how to evaluate this visual_scene. See main
entry.
Jextra> See main entry. N/A 0 or more
Details

The <visual_scene> element forms the root of the scene graph topology.

There might be multiple <visual scene> elements declared within a <library visual scenes>
element. The <instance_visual_scene> element in the <scene> element, which is declared under
the <COLLADA> document (root) element, declares which <visual scene> element is to be used for the
document.

April 2008
© 1SO 2012 — Al rights reserved 199


https://standardsiso.com/api/?name=49dedf026320c96279eb35e0e8365799

ISO/PAS 17506:2012(E)

5-1568 COLLADA - Digital Asset Schema Release 1.5.0

200

Example

The following example shows a simple outline of a COLLADA resource containing a <visual scene>

element with no child elements. The name of the scene is “world”:

<?xml version="1.0" encoding="utf-8"?>

<COLLADA xmlns="http://www.collada.org/2008/03/COLLADASchema"™ version="1.5.0">

<library visual scenes>
<visual scene id="world">
<node id="root"/>

zisual cene

</library visual scenes>
<scene>
<instance visual scene url="#world"/>
</scene>
</COLLADA>

The node belongs to each layer that it lists there. Then, in the visual scene, there is an
<¢valuate_scene> that describes how a scene is to be rendered. This is alsg-where one would use
sdreen effects.

The following document fragment shows how this works. This solution works/for layers. It might not be
ideal for “visibility,” but you can achieve the same results with it:

<visual scene>
<node 1d="Nodel" layer="visible"/>
<node 1id="Node2" layer="visible"/>
<node i1d="Node3" layer="notvisible"/>
<node id="camera"><instance camera url®"#cam01l"/></node>
<evaluate scene>
<render camera node="#camera">
<layer>visible</layer>
</render>
</evaluate_ scene>
</visual scene>

CPLLADA supports layering and visibility. Each node has a 1ayer attribute that is a list'\of*xs : NCName

April 2008
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Physics Reference

Introduction

: : et oo LA o
This—sectiormrcoverstheeementsthatcon TPoOSE COCCADA T Ty SICS.

Elements by Category

This chapter lists elements in alphabetical order. The following tables list elements by category, for easelin

fiding related elements.
Analyltical Shape
Box Declares an axis-aligned box that is centered at its local erigin.
¢apsule Declares a capsule that is centered on its local origin and aligned with, the local y axis
¢onvex mesh Contains or refers to information that describes basic geometric meshes.
¢ylinder Declares a cylinder capsule that is centerednits local origin and aligned with, the lodal y
axis.
plane Delcares an infinite plane primitive.
shape Describes components of a <rigid body>.
sphere Declares a sphere primitive that'is centered on its local origin.

Physiics Material

Instance_physics _material

Lets a.shape specify its surface properties using a previously defined
<phyS§ics_material> element.

library physics_materials

Provides a library in which to place <physics_material> elements.

physics_material

Defines the physical properties of an object using a technique/profile with
parameters.

Physiics Model

gttachment

Defines an attachment to a rigid body or a node.

¥ef attachment

Defines an attachment to a rigid body or a node to be used as a reference frame.

instance _ph¥ysics_model

Embeds a physics model inside another physics model or instantiates a ph
model within a physics scene.

sics

instapee rigid body

Provides a means to interface with a particular <rigid_body> of a
<physics_model> that has been instantiated with

Linstance-phuysics model>
—

instance_rigid_constraint

Provides the interface to a constraint that gets created by instantiating a physics

model that has a constraint.

library physics_models

Provides a library in which to place <physics_model> elements.

physics_model

Allows for building complex combinations of rigid bodies and constraints that may

be instantiated multiple times.

rigid_body

Describes simulated bodies that do not deform.

rigid constraint

Connects components, such as <rigid_body>, into complex physics models

with moveable parts.

© ISO 2012 — All rights reserved
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Physics Scene

force field Provides a general container for force fields.

instance_force_ field Declares the instantiation of a <force field>.

instance_physics_scene Declares the instantiation of a <physics_scene>.

library force_ fields Provides a library in which to place <force field> elements.

library physics_scenes Provides a library in which to place <physics_scene> elements.

physics_scene

Specifies an environment in which physical objects are instantiated and simulated.
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a 3D application, the data and the processes used for physical simulation of a virtual world are often
ferent than what is used for rendering. COLLADA Physics enables content creators to deseribe these
VSiCS scenes.

DLLADA Physics currently supports basic rigid body dynamics. A rigid body is a nondeformable objec
th shape (geometry) and mass properties that interacts with other rigid bodies agcording to Newton’s
sic laws of physics. Physically based systems usually don’t have the same nation of hierarchy or pare
ild relationships used by animated articulated models. Instead, rigid bodies(can be connected to eact
her or to the world by constraints.

constraint can specify how one body can move in relation to the othet)For example, a car wheel can
nstrained to a chassis, so that it rotates only along the x axis, and.doesn’t translate or rotate along ot
es. In general, a rigid constraint has many parameters that car limit the various angular and linear
bgrees of freedom. Related rigid bodies and constraints are then logically grouped into a physics modd
tfine complex physical systems, such as a car or a character’s “rag doll.” Finally, physics models, whig
E defined in a library of physics models, are instantiatedtin a physics scene similarly to how visual
ometry is instantiated in a visual scene.

e simulated models in a physics scene are visyalized by having their instantiated rigid bodies directly
ntrol the placement of nodes in the visual scene. The node could display different geometry than wha
ed by the physics scene, or even be a bone-tsed for rendering a skinned mesh. A rigid body can be
namic, which means that its behavior. ig-completely determined by the physics simulation. Alternativel
n be kinematic, meaning that its pasition and orientation are controlled by an animation, but it still
luences other dynamic bodies in the simulation. Animation can also indirectly influence a physical
Mulation by targeting the animation data to other physics parameters, such as the preferred position a
entation between two constrained bodies.

I Physical Units

is applies to physics as well. Consequently, the scales for velocities, forces, and mass properties dep
the specifiéd-tnits for the file. For example, if distances and lengths are specified in meters, mass in

ograms,~and time in seconds, then forces are in Newtons. If distances are in inches then velocity is in
Ches persecond. Density is specified as units of mass per one cubic unit. For example, using pounds
d.feetimplies that density is the number of pounds per cubic foot of matter. One pitfall of allowing

DLLADA does notiitipose a particular linear scale. Data can be stored in inches, feet, meters, or miled,.

|

be
ner

bl tO
h

[
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fferent scales is that, when using metric standards with meter as the unit of distance and kg as the un

t of

mass, density is now per cubic meter, which is different than the standard metric density definition of

kil

ograms per cubic decimeter (liter).

If needed, units should be taken from the “base” of the COLLADA document. COLLADA uses the following
units of measurement:

Measurement Unit

Time seconds (standard units)
Angle degrees (standard units) used for constraint/joint limits
April 2008
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Measurement Unit

Mass kilograms (standard units)

Distance meters (default units). The <asset> element includes the <unit> element, by which the measure
of distance can be redefined for the corresponding asset.

Geometry Types

Physics simulation typically uses some sort of mesh representation to describe the geometry of a rigid
body. Because COLLADA already has a way of describing geometry for visual data, the physics

representation uses the same system. In fact, meshes used by rigid bodies can also be referred to byvisual
ngdes. The COLLADA schema for meshes may seem complex for physics purposes, which require’only
basic vertex position and triangle information.

Plysics engines can depend on meshes being convex for proper collision. COLLADA provides-an expligit
elgment, <convex_mesh>, to indicate that a mesh is convex or that the convex hull sheuld’be generatgd
fof the given mesh.

Infaddition to general meshes and convex hulls, physics engines often also use analytical shapes (boxed,
spheres, capsules) for collision volumes. This helps the physics simulation to bettér represent certain rodind
syrfaces, improve performance, and reduce memory usage. Therefore, COELLADA adds a handful of
primitive geometry types intended for use in physics, in particular, <box>, <sphere>, <capsule>, an¢l
<¢ylinder>.

These primitives have child elements, such as radius, height, or extents, to specify the size of the geométry.
Edqch of these is axis-aligned and centered at the origin. Geometry elements are children of shape elemgnts
thiat specify their position and orientation within the rigid body»The shape also has child elements to specify
syrface properties. A rigid body includes one or more shapes:

* <box>

® <capsule>

¢ <convex_mesh>
® <cylinder>

* <plane>

® <sphere>

April 2008
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attachment
Category: Physics Model

Introduction

Defines an attachment frame, to a rigid body or a node, within a rigid constraint.

Concepts

AKrigid_constraint> attaches (and limits the motion between) two rigid bodies together.
<attachment> refers to the second rigid body, and <ref attachment> to the first. For ekample, in[the
cgse of a hinge constraint between a door and a wall, one of them is the reference attachment (in this case,
the wall), and the other is the attachment (the door).

The <attachment> also defines the local coordinate frame for that end of the connegtion, relative to the
rigid body (or node), using <translate> and <rotate> elements. For examplg, you attach the hinge
(rigid constraint) to the middle of the edge of the door (rigid body), relative to the'door’s local origin.

Attributes

The <attachment> element has the following attribute:

A scoped-identifier reference to a <rigid body> or <node>. This must rgfer
Figid body | xs:anyURI to the SID of a <rigid_body> either in <attachment> orin
<ref attachment>; they cannot both be <node>s. Required.

Relatgd Elements

The <attachment> element relates to the following elements:

Farent elements rigid constraint
hild elements See the following subsection.
Dther ref attachment

Child|Elements

Child elements can appearin any order if present:

Name/example | Description Default | Occurrgnces

4translate> Changes the position of the attachment point. See main entry in Core. | N/A 0 or mor

192

drotate>, Changes the position of the attachment point. See main entry in Core. | N/A 0 or mor

192

JextraXx See main entry in Core. N/A 0 or mor

U

Example

<attachment rigid body="./SomeRigidBody">
<translate/>
<rotate/>
<extra/>

</attachment>

For a more complete example, see <rigid constraint>.

April 2008
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box
Category: Analytical Shape

Introduction

Declares an axis-aligned box that is centered around its local origin.

Concepts

Box is one of the geometric primitives in COLLADA physics that enables more efficient collision detéction
thn using the equivalent mesh with eight vertices. See the “Geometry Types” section earlier in.this chagter.

Attributes

The <box> element has no attributes.

Relatgd Elements

The <box> element relates to the following elements:

FParent elements shape
hild elements See the following subsection.
ther None

Child|Elements

Child elements must appear in the following order if present:

Name/example Description Default Occurrgnces

4half extents> Contains 3 floating-peint values that represent the extents | None 1
of the box. The dimensions of the box are double the half
extents. Thigelement has no attributes.

Jextra> See main éntry in Core. N/A 0 or morg
Example
A[Bx2x2 box is represented as:

<shape>

<box>
<hadf extents> 2.5 1.0 1.0 </half extents>

</box>

<{/shdpe>

April 2008
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capsule

Category: Analytical Shape

Introduction

Declares a capsule primitive that is centered on the local origin and aligned along the y axis.

Concepts

The capsule is a geometric primitive added specifically for physics, where it is commonly used for collisi
dgtection. See the “Geometry Types” section earlier in this chapter.

Alcapsule is a cylinder with rounded caps. More formally, it can be described as the convex-hull generat
by two spheres, or the Minkowski summation of a sphere and a line segment (line sweptsphere). While
spherical capsules are the most common, COLLADA generalizes to allow ellipsoid endpoints.

Attributes

The <capsule> element has no attributes.

Related Elements

The <capsule> element relates to the following elements:

bn

FParent elements shape
Child elements See the following subsection.
ther None

Child|Elements

Child elements must appear in the following order if present:

Name/example | Description Default | Occurrgnces
fheight> Contains a floating-point value that represents the length of the line None 1
segment connecting the centers of the capping hemispheres
(ellipsoids)..This element has no attributes.
JYradius> Contains three floating-point values that represent the x, y, and z radii | None 1
of the’capsule (it may be elliptical). This element has no attributes.
Jextra> Sée main entry in Core. N/A 0 or morg
Example
<eapsule>

<height> 4.0 </height>
<radius> 1.0 2.0 3.0 </radius>

</capsule>

A spherical capsule can be constructed by setting all three radii to be equal:

April 2008
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<capsule>
<height> 2.0 </height>
<radius> 1.0 1.0 1.0 </radius>
</capsule>
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convex_mesh
Category: Analytical Shape
Introduction
Contains or refers to information sufficient to describe basic geometric meshes.
Concepts
The definition of <convex_mesh> is identical to <mesh> except that, instead of a complete description
(Ksource>, <vertices>, <polygons>, and so on), it may simply point to another <geome®ry> to
derive its shape. The latter case means that the convex hull of that <geome try> should be~computed and
isfindicated by the optional convex hull of attribute.
This is very useful because it allows for reusing a <mesh> (that is used for rendering).for physics to
mjnimize the document size and to maintain a link to the original <mesh>.
The minimal way to describe a <convex_mesh> is to specify its vertices (iaxa’<vertices> element gnd
it4 corresponding source) and let the importer compute the convex hull 6f that point cloud.
Attributes
The <convex_mesh> element has the following attribute:
A URI string of a £geometry>. If specified, compute the convex hyjl of the
tonvex hull of xs:anyURI specified mesh; i this case, your application should ignore <source> and
<verticeg>,if specified. Optional.
Relatgd Elements
The <convex_mesh> element relates to the following elements:
fParent elements geometry
hild elements See the following subsection.
ther None
Child|Elements
No child elements arerequired. However, if any child elements appear, they must appear in the following
order and with thesspecified number of occurrences:
Name/example Description Default Occurrences
{source> Provides the bulk of the mesh’s vertex data. Required if N/A 1 or more
convex_hull of is not specified. See main entry in
Core.
<vertices> Describes the mesh-vertex attributes and establishes their | N/A 1
topological identity. Required if convex_hull of is not
specified. See main entry in Core.
primitive_elements | Primitive elements can be any combination of the
following:
<lines> Contains line primitives. See main N/A 0 or more
entry in Core.
<linestrips> Contains line-strip primitives. See N/A 0 or more
main entry in Core.
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Name/example Description Default Occurrences
<polygons> Contains polygon primitives which N/A 0 or more
may contain holes. See main entry
in Core.
<polylist> Contains polygon primitives that N/A 0 or more
cannot contain holes. See main
entry in Core.
<triangles> Contains triangle primitives. See N/A 0 or more
main entry in Core.
<trifans> Contains triangle-fan primitives. N/A 0 or more
See main entry in Core.
<tristrips> Contains triangle-strip primitives. N/A 0 or_niore
See main entry in Core.
Jextra> See main entry in Core. N/A 0.0r more
Detai|s
If fhe attribute convex_hull of is not used, specify child elements <sourge>'and <vertices> to
de¢fine a valid <convex mesh>.
Example
<geometry id="myConvexMesh">
<convex_mesh>
<source>...</source>
<vertices>...</vertices>
<polygons>...</polygons>
</convex_mesh>
</geometry>
otf:
<geometry id="myArbitraryMesh'>
<mesh>
</mesh>
</geometry>
<geometry id="myGonvexMesh">
<convex_mesh_convex hull of="#myArbitraryMesh"/>
</geometry>
April 2008
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cylinder
Category: Analytical Shape

Introduction

Declares a cylinder primitive that is centered around its local origin and aligned along its local y axis.

Npte: For this element In <surface>, see “<cylinder> (B-rep)” in Chapter 9: B-Rep Reference.

Concepts

Ggometric primitives, also called analytical shapes, are mostly useful for collision shapes for Physics. Se
the “Geometry Types” section earlier in this chapter.

w

Attribute

The <cylinder> element has no attributes.

Relatgd Elements

The <cylinder> element relates to the following elements:

fParent elements shape
hild elements See the following subsection.
ther None

Child|Elements

Child elements must appear in the following order if present:

Name/example Description Default Occurrdnces
4height> Contains a floating*point value that represents the length of None 1
the cylinder along the y axis. This element has no attributes.
JYradius> Contains.fwo floating-point values that represent the radii of None 1
the cylinder (it may be elliptical). This element has no
attributes.
Jextra> See’main entry in Core. N/A 0 or morg
Example
<cylinder>

sheight> 2.0 </height>
<radius> 1.0 1.0 </radius>
</cylinder>

April 2008
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force field

Category: Physics Scene

Introduction

Provides a general container for force fields.

Concepts

Farce fields affect physical objects, such as rigid bodies, and may be instantiated under a

physics_scene or an instance of physics_model.

Attributes
The <force_field> element has the following attributes:
A text string containing the unique identifier of the*element. This value must pe
Ld xs:ID . o : .
unique within the instance document. Optional,
hame xs:token Optional.
Related Elements
The <force_ field> element relates to the following elements:
fParent elements library force_fields
hild elements See the following subsection.
Dther instance force field
Child|Elements
Child elements must appear in the following order if present:
Name/example Description Default Occurrdnces
q{asset> See maifentry in Core. N/A Oor1
4technique> (Core) See'wmain entry in Core. N/A 1 or morg
Jextra> See main entry in Core. N/A 0 or morg
Details
Cyrrently therg is o COMMON technique/profile for <force field>. The <technique> element cah
cgntain any/Well-formed XML data.

Exan']ple

<library force fields>

<force_ field>
<technique profile="SomePhysicsProfile">
<program url="#SomeWayToDescribeAForceField">

<param> ... </param>

<param> ... </param>
</program>
</technique>

</force_field>
</library force fields>

April 2008
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instance_force field

Category: Physics Scene

Introduction

Instantiates an object described by a <force field> element.

Concepts

F@r details about instance elements in COLLADA, see “Instantiation and External Referencing” in
Chapter 3: Schema Concepts.

Attributes

The <instance force field> element has the following attributes:

A text string value containing the scoped identifier, of this element. This valu¢ must
sid sid_type be unique within the scope of the parent element. Optional. For details, see
“Address Syntax” in Chapter 3: Schema Concepts.

hame xs:token The text string name of this element,.Optional.

The URL of the location of the <f6rce field> element to instantiate. Required.
Can refer to a local instance or ‘external reference.
For a local instance, this is aelative URI fragment identifier that begins with|the “#”
character. The fragment identifier is an XPointer shorthand pointer that condists of
the ID of the element tenipsStantiate.

For an external reference, this is an absolute or relative URL.

hirl xs:anyURI

Relatgd Elements

The <instance force field> element-relates to the following elements:

fParent elements instance (physics_model, physics_scene
Child elements See thetfollowing subsection.
ther foxce field

Child|Elements

Name/example Description Default Occurrdnces
Jextra> See main entry in Core. N/A 0 or morg
Details

This-element has no standard specification. Usage is application dependent.

Example

<instance force field url="#my force field">
</instance force field>

April 2008
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instance_physics_material

Category: Physics Material

Introduction

Lets a shape specify its surface properties using a previously defined <physics material> element.

Concepts

properties with each shape.

Far efficiency, some physics engines reference a palette of physics materials instead of storing these

Far general information about instance elements in COLLADA, see “Instantiation and Extérnal Referencing”
in]Chapter 3: Schema Concepts.

Attributes
The <instance_ physics_material> element has the following attributes:

A text string value containing the scopegdhidentifier of this element. This valu¢ must

5id sid_type be unigue within the scope of the parent element. Optional. For details, see
“Address Syntax” in Chapter 3: Seéhema Concepts.

hame xs:token The text string name of this element. Optional.
The URL of the location ofithe’ <physics_material> element to instantigte.
Required. Can refer to allocal instance or external reference.

r1 xs : anyURT For a local instance, this is a relative URI fragment identifier that begins with|the “#”

) character. The fragment identifier is an XPointer shorthand pointer that condists of

the ID of the element to instantiate.
For an external reference, this is an absolute or relative URL.

Relatgd Elements

The <instance physics material> element relates to the following elements:

FParent elements ridid body/ technique_common, instance_rigid_body/ technique_common
shape

Child elements See the following subsection.

ther physics_material

Child|Elements

Name/exarmiple Description Default Occurrdnces
Jextra> See main entry in Core. N/A 0 or morg
Details
Example
<shape>

<sphere> <radius> 1 </radius> </sphere>
<instance physics material url="#my force field" />

</shape>

April 2008
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instance_physics_model
Category: Physics Model
Introduction
Embeds a physics model inside another physics model or instantiates a physics model within a physics
SGere-
Concepts
This element is used for two purposes: to hierarchically embed a physics model inside anotherphysics
mipdel during its definition, and to instantiate a physics model within a physics scene. It is, gossible to
o\erride parameters of the contained rigid bodies and constraints in both usages.
When instantiating a physics model inside a physics scene, at a minimum, the rigid bodies that are included
in[the physics model can be linked with transform nodes in the visual scene to letthe physics animate
meeshes that are being displayed. Similarly, if a rigid_body is kinematic instead of dynamic, an
application could take transform information from a targeted node that is béing influenced by animation po
that the rigid_body is moved within its physics environment.
Adlditionally, it is possible to specify a parent attribute for the instantiated physics model. This parent will
diftate the initial position and orientation of the physics models (@md/correspondingly, of its rigid bodies)
The parent (or grandparent, etc.) can also be targeted by some.ahimation controller, to combine key-frame
kinematics of nondynamic rigid bodies with physical simulation:
Fgr details about instance elements in COLLADA, see fastantiation and External Referencing” in
Chapter 3: Schema Concepts.
Attributes
The <instance_physics_model> elenient has the following attributes:
Altext string value containing the scoped identifier of this element. This valu¢ must
Lid sid tvpe be unique within the scope of the parent element. This allows for targeting glements
i —YP of the <instance_physics_model> instance for animation. Optional{ For
details, see “Address Syntax” in Chapter 3: Schema Concepts.
hame xs: token The text string name of this element. Optional.
Which <physics_model> to instantiate. Required. Can refer to a local insfance or
external reference.
For a local instance, this is a relative URI fragment identifier that begins with|the
hirl Xs :anyURI i . . . .
#” character. The fragment identifier is an XPointer shorthand pointer that
consists of the ID of the element to instantiate.
For an external reference, this is an absolute or relative URL.
Points to the id of a node in the visual scene. This allows a physics model t@ be
instantiated under a specific transform node, which will dictate the initial pogition
and orientation, and could be animated to influence kinematic rigid bodies.
parent xs:anyURI Optional.
By default, the physics model is instantiated under the world, rather than a specific
transform node. This parameter is only meaningful when the parent element of the
current <physics_model>is a <physics_scene>.
April 2008
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Related Elements

The <instance physics_model> element relates to the following elements:

Parent elements physics_scene, physics_model
Child elements See the following subsection.
Other physics_model

Child Elements

Child elements must appear in the following order if present:

Name/example

Description

Default Qecourrgnces

JYinstance_force_field>

Instantiates a <force field> element to
influence this physics model. See main
entry.

N/A 0 or mor|

W

4instance_rigid body
target="4#SomeNode">

Instantiates a <rigid body> element and
allows for overriding some or all of its
properties.

The target attribute defines the <node>
element that has its transforms overwritten
by this rigid-body instance. See maig‘entry.

N/A 0 or mor

w

dYinstance_rigid_constraint>

Instantiates a <rigid constraint>
element to override some gfjits/properties.
This element does not have a target
attribute because its
<rigid_constraZnt> children define
which <node> &lements are targeted. See
main entry.

N/A 0 or mor

|8

dextra>

See main‘entry in Core.

N/A 0 or mor

1
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instance_physics_scene
Category: Physics Scene

Introduction

Instantiates an object described by a <physics scene> element.

Concepts

Far details about instance elements in COLLADA, see “Instantiation and External Referencing” in
Chapter 3: Schema Concepts.

Attributes

The <instance_physics_scene> element has the following attributes:

A text string value containing the scoped identifier of this element. This valu¢ must
5id sid_type be unigue within the scope of the parent elefaent. Optional. For details, see
“Address Syntax” in Chapter 3: Schema Concepts.

hame xs: token The text string name of this element,Optional.

The URL of the location of the <physics_scene> element to instantiate.
Required. Can refer to a local.instance or external reference.

For a local instance, this is a relative URI fragment identifier that begins with|the “#”
character. The fragment identifier is an XPointer shorthand pointer that condists of
the ID of the element tonnstantiate.

For an external refefence, this is an absolute or relative URL.

hirl xs:anyURI

Relatgd Elements

The <instance physics_scene> element relates to the following elements:

FParent elements scene
hild elements See theffollowing subsection.
Dther physics_scene

Child|Elements

Name/example Description Default Occurrgnces
qextra> See main entry in Core. N/A 0 or morg
Details

LADA file. A COLLADA physics scere is

alamant
USIRR IS BT

<scene>

<instance physics scene url="my physics scene" />
</scene>

April 2008

© 1SO 2012 — Al rights reserved 215


https://standardsiso.com/api/?name=49dedf026320c96279eb35e0e8365799

ISO/PAS 17506:2012(E)
6-16 COLLADA - Digital Asset Schema Release 1.5.0

instance_rigid_body

Category: Physics Model

Introduction

Provides a means to interface with a particular <rigid body> of a a <physics_model> that has been

in

Conc

In

<mode> in the <scene>. If there isn’t already a skeleton for an instantiated physics modglythe

"taﬂfated ”‘.th <instanee Phji‘SE ES_!HSdE

1

=

epts

an application that uses both physics and rich graphics, rigid bodies ultimately set the transforms of g

<instance_ rigid body> element can be useful to connect a specific rigid body instance with a nogle
inlthe visual scene.
The <instance_rigid body> element is used for three purposes:
e To specify the linkage to a <node> element
¢ To optionally override parameters of a <rigid body> in a specific instance
¢ To specify the initial state (linear and angular velocity) of a <rdgid body> instance
Fgr details about instance elements in COLLADA, see “Instantiation“and External Referencing” in
Chapter 3: Schema Concepts.
Attributes
The <instance_rigid body> element has the felfowing attributes:
A text string.value containing the scoped identifier of this element. This valu¢ must
Lia sid tvpe be unique‘within the scope of the parent element. This allows for targeting glements
i —YP of the Kxigid body> instance for animation. Optional. For details, see
“Address Syntax” in Chapter 3: Schema Concepts.
hame xs:token The text string name of this element. Optional.
body sidref type'\ A reference to the SID of the <rigid body> to instantiate. Required.
Which <node> is influenced by this <rigid_body> instance. Required. Can
refer to a local instance or external reference.
L arget xS ASAVURT For a local instance, this is a relative URI fragment identifier that begins with|the
i el “#” character. The fragment identifier is an XPointer shorthand pointer that
consists of the ID of the element to instantiate.
For an external reference, this is an absolute or relative URL.
Relatgd Elements

T

g<instance rigid body> element relates to the following elements:

Parent elements

instance physics_model

Child elements

See the following subsection.

Other

rigid_body

April 2008

216

© ISO 2012 — All rights reserved



https://standardsiso.com/api/?name=49dedf026320c96279eb35e0e8365799

Child Elements

ISO/PAS 17506:2012(E)

Specification — Physics Reference

Child elements must appear in the following order if present:

Name/example

Description

Default

Occurrences

<technique_ common>

Specifies the rigid-body information for the common
profile that all COLLADA implementations must support.
See “The Common Profile” section for usage information
and the following subsection for child element details.

N/A

1

<technique> (core)

Fach <technique> specifies rigid-body information for

N/A

Q or more

a specific profile as designated by the <technique>’s
profile attribute. See main entry in Core.

dextra>

User-defined, multirepresentable data that adds
information to the <instance_rigid_body> (as
opposed to switching base data, like the <technique>
element does). See main entry in Core.

N/A

Olor mor

w

Child|Elements for <instance_rigid_body< / <technique_common>

Child elements must appear in the following order if present:

Name/example

Description

Default

Occurrgnces

4angular velocity>

Contains a 3D vector (three floating-point
values) that specifies the initialkspin or
angular velocity of the rigid body
instance. This vector is also known as the
axis of rotation, with a magnitude equal to
the rate of rotationdn radians per second.
The direction ofspin follows the handedness
of the coordinate system. For example, in a
right-handed system, a spin vector pointed
towardhe viewer would correspond to an
object that is spinning counter-clockwise
from the viewer’s perspective. This element
has no attributes.

000

Oor

4velocity>

Contains a 3D vector (three floating-point
values) that specifies the initial linear velocity
of the rigid body instance. This element
has no attributes.

000

Oor

4dynamic sid=".._.(0>
false</dynamicX*

Contains a Boolean that specifies whether
the rigid_body is movable. The sid
attribute is optional.

true

Oor1

qdmass sid=".N . ">
¢ .5</mass>)

Contains a floating-point value that specifies
the total mass of the rigid_body. The
sid attribute is optional.

Derived
from density
x total
shape
volume

Oor

© ISO 2012 — All rights reserved
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Name/example Description Default Occurrences
<mass_frame> Defines the center and orientation of mass of | “identity” Oor1
<translate> ... the rigid-body relative to the local origin of (center of
</translate> the “root” shape. trEasls is lat
<rotate> ... .Th|slmakes the oﬁ-d|agon§| elgments of the € loca
</rotate> inertia tensor (products of inertia) all 0 and orgin Ian(‘j
rotate allows us to just store the diagonal elements | the principal
</mass_frame> (moments of inertia). axes are the
The <translate> and <rotate> child local axes).

elements can each appear O or more times,
although at least one of the two must be
present. See main entries in Core.

{inertia sid="..."> 111 Contains three floating-point numbers, Derived Q0'or 1
4/inertia> which are the diagonal elements of the from mass;
inertia tensor (moments of inertia), shape

represented in the local frame of the center volumesand
of mass. See preceding. The sid attribute is | center of

optional. njass.
4physics_material> Defines or references a N/A Oori
or physics_material forthe rigid body

{instance physics material> | S€€main entries.

ww

4shape> See main entry. N/A 0 or mor

Example

<physics scene id="ColladaPhysicsScene">
<instance physics model sid="firstCatapultAndRockInstance"
url="#catapultAridRockModel" parent="#catapultl">
<!—Override attributes of a rigid pody within this physics model -——>
<!—and specify the initial velocdty of the rigid body -——>
<instance_rigid body body=!")/rock/rock" target="#rockNode">
<technique_ common>
<velocity>0 -1 O0</velocity> <!—optional overrides -->
<mass>10</mass> <!—heavier -—>
</technique_commén>
</instance_rigid-body>
<!—This instance_,ounlly assigns the rigid body to its node. It does no overridjng
-—>
<instance (rigid body body="./catapult/base" target="#baseNode">
<technigue common/>
</instdnce rigid body>
</inggapce physics model>
</physies scene>

April 2008
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instance_rigid_constraint

Category: Physics Model

Introduction

Provides the interface to a constraint that is created by instantiating a physics model that has a constraint.

Conc

A
aq
10
10

Fq
in

epts

rigid constraint between two rigid bodies has a number of properties than can be adjusted at funtime

update the attachment frame alignments on the corresponding joints. If these joints hayé-a-maximum
Fque, this would provide an elementary physically based character motion system.

Chapter 3: Schema Concepits.

Attributes

T

e <instance_rigid constraint> element has the following atttibutes:

to

d additional variety to the simulation. For example, animation data from an articulated modélean be ysed

r general information about instance elements in COLLADA, see “Instantiation andExternal Referencing”

A text string value containing the-scoped identifier of this element. This valu
5id sid_type
“Address Syntax” in Chapter 3: Schema Concepts.

be unique within the scope of.th€ parent element. This allows for targeting glements
of the <rigid constrajint>instance for animation. Optional. For details} see

b must

hame xs:token The text string namesof, this element. Optional.

tonstraint sidref type | Areference to theSID of the <rigid constraint> to instantiate. Required.

Related Elements
The <instance_rigid constraint® glement relates to the following elements:
fParent elements instance_physics_model
Child elements See the following subsection.
ther rigid constraint
Child|Elements
Child elements must-appear in the following order if present:
Name/example Description Default Occurrdnces
dextra> User-defined, multirepresentable data that adds N/A 0 or morg

information to the <instance rigid constraint>.
See main entry in Core.

Details

Wi

hen elements are explicitly included, the <instance_physics_model> mirrors the corresponding

<physics_model>. The two rigid-body instances that an <instance rigid constraint> connects
are the ones that correspond to the rigid bodies referenced by the corresponding
<rigid_constraint>.

Exam

ple

April 2008
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<instance physics model>
<instance rigid constraint sid="my joint">
<extra> <maximum torque> 100 </maximum torque> </extra>
</instance rigid constraint>
</instance physics model>

April 2008
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library_force_fields
Category: Physics Scene

Introduction

Provides a library in which to place <force field> elements.

Concepts
Some applications use force fields to influence the motion of rigid bodies.

A$ data sets become larger and more complex, they become harder to manipulate within a sifgle
caontainer. One approach to managing this complexity is to divide the data into smaller pieées organized by
s@me criteria. These modular pieces can then be stored in separate resources as libraries.

Attributes
The <library force_ fields> element has the following attributes:
A text string containing the unique identifier of the <library force fiellds>
Ld xs:ID : ) e ) - =
element. This value must be unique withina the instance document. Optional
hame xs:token The text string name of this element) Optional.

Relatgd Elements

The <library force fields> element relates to thefollowing elements:

FParent elements COLLADA
hild elements See the following subsection.
Dther None

Child|Elements

Child elements must appear in théfollowing order if present:

Name/example Deseription Default Occurrgnces
4asset> See main entry in Core. N/A Oor1
jforce_field> See main entry. N/A 1 or morp
dextra> See main entry in Core. N/A 0 or morg
Details
Example

Here is an example of a <library force fields> element:

<library force_ fields>
<force field>
<technique profile="AGEIA"/>
</force field>
</library force_ fields>

April 2008

© 1SO 2012 — Al rights reserved 221


https://standardsiso.com/api/?name=49dedf026320c96279eb35e0e8365799

ISO/PAS 17506:2012(E)
6-22 COLLADA - Digital Asset Schema Release 1.5.0

library_physics_materials
Category: Physics Material

Introduction

Provides a library in which to place <physics_material> elements.

Concepts

Attributes

The <library physics_materials> element has the following attributes:

A$ data sets become larger and more complex, they become harder to manipulate within a single
caontainer. One approach to managing this complexity is to divide the data into smaller pieces'organized
s@me criteria. These modular pieces can then be stored in separate resources as libraries.

by

A text string containing the unique identifier ©fthe

Ld xs:ID <library_physics_materials> elgment. This value must be unique within
the instance document. Optional.
hame xs:token The text string name of this elementy, Optional.
Relatged Elements
The <library physics_materials> element relatgsto the following elements:
fParent elements COLLADA
Child elements See the following subséction.
ther None
Child|Elements
Child elements must appear in the, following order if present:
Name/example Description Default Occurrgnces
4asset> See main entry in Core. N/A Oor
4Yphysics_material® See main entry. N/A 1 or morg
4extra> See main entry in Core. N/A 0 or morg
Details

Exan-]ple
H i i ics | i ment:

<library physics materials>
<physics material id="phymatl">

</physics material>
<physics material id="phymat2">
</physics material>

</library physics materials>

April 2008
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library_physics_models
Category: Physics Model

Introduction

Provides a library in which to place <physics_model> elements.

Concepts

A$ data sets become larger and more complex, they become harder to manipulate within a single
container. One approach to managing this complexity is to divide the data into smaller pieces'organized by
s@me criteria. These modular pieces can then be stored in separate resources as libraries.

Attributes

The <library physics_models> element has the following attributes:

A text string containing the unique identifier ©fthe element. This value must joe
Ld xs:ID . o .

unique within the instance document. Ogtional.
hame xs: token The text string name of this element,Optional.

Relatgd Elements

The <library physics_models> element relates to théfellowing elements:

fParent elements COLLADA
hild elements See the following subsection.
Dther None

Child|Elements

Child elements must appear in the following order if present:

Name/example Description Default Occurrgnces
4asset> Sée main entry in Core. N/A Oori
4physics_model> See main entry. N/A 1 or morg
dextra> See main entry in Core. N/A 0 or morg
Details
Example

Here'is\an example of a <library physics_models> element:

<library physics_models>
<physics model id="phymodl">

</physics model>
<physics model id="phymod2">

</physics model>
</library physics_models>
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library_physics_scenes

Category: Physics Scene

Introduction

Provides a library in which to place <physics_scene> elements.

Concepts

A$ data sets become larger and more complex, they become harder to manipulate within a single
container. One approach to managing this complexity is to divide the data into smaller pieces(@rganized by
s@me criteria. These modular pieces can then be stored in separate resources as libraries.

Attributes

The <library physics_scenes> element has the following attributes:

A text string containing the unique identifier of the element. This value must pe
L d xs:ID : e : .

unique within the instance document. Optional.
hame xs:token The text string name of this element. Optional.

Related Elements

The <library physics_scenes> element relates to thefollowing elements:

FParent elements COLLADA
Child elements See the following subsections
ther None

Child|Elements

Child elements must appear in the following order if present:

Name/example Description Default Occurrdnces
dasset> See'ymain entry in Core. N/A Oor1
4physics_scene> See main entry. N/A 1 or morg
Jextra> See main entry in Core. N/A 0 or morg
Details
Example

Here.is an'example of a <library physics_scenes> element:

Lil hysics_ S

<physics scene id="physcel">

</physics_scene>
<physics scene id="physce2">
</physics_ scene>

</library physics_scenes>

April 2008
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physics_material
Category: Physics Material

Introduction

Defines the physical properties of an object.

Concepts

This element uses a technique/profile with parameters to define an object’s physical properties. The
DMMON profile defines the built-in names, such as static_friction.

|l ibrary physics_materials> element and instantiated by a shape using

C
Physics materials can be used inline within a shape or can be stored under a
<]
<instance_physics_material>.

Attributes

The <physics_material> element has the following attributes:

. A text string containing the unique identifier of the element. This value must pe
L d xs:ID : i : )
unique within the instance document. Optional.
hame xs:token The text string name of this element. Optional.

Related Elements

The <physics_material> element relates to thefollowing elements:

FParent elements library physics-materials, shape, instance_rigid_body/
technique_ common, rigid body/ technique common
hild elements See the following subsection.
Dther instande physics_material

Child|Elements

Child elements must appeariin the following order if present:

Name/example Description Default Occurrgnces
4asset> See main entry in Core. N/A Oor1
4Ytechnique_common> Specifies physics-material information for the common N/A 1

profile that all COLLADA implementations must support.
See the following subsection.

4teghnique> (Core) Each <technique> specifies physics-material N/A 0 or mor
information for a specific profile as designated by the
techmrique 'S profIte attribute—Seemairret |t|y i
Core.

<extra> See main entry in Core. N/A 0 or more

w

Child Elements for <physics_material> / <technique_common>

Child elements must appear in the following order if present:

‘ Name/example ‘ Description Default Occurrences
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Example

Name/example Description Default Occurrences
<dynamic_friction Contains a floating-point number that specifies the 0 Oor
sid="..."> 0.23 dynamic friction coefficient. The sid attribute is
</dynamic_friction> optional.
<restitution Contains a floating-point number that is the proportion 0 Oor1
sid="..."> 0.2 of the kinetic energy preserved in the impact (typically
</restitution> ranges from 0.0 to 1.0). Also known as “bounciness” or
“elasticity.” The sid attribute is optional.
<static friction Contains a floating-point number that specifies the 0 Oori
gid="..."> 0.23 static friction coefficient. The sid attribute is optional.
4/static_friction>
<rigid body id="bouncy ball">
<shape>

<sphere> <radius> 1 </radius> </sphere>

<instance physics material url="#my physics_material" (/>

<physics_material id="bouncy material">

<technique common>
<dynamic friction> 0.12 </dynamic frictiomn>
<restitution> 0.05 </restitution>
<static friction> 0.23 </static frictien>
</technique common>
</physics material>
</shape>
</rigid _body>
April 2008
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physics_model
Category: Physics Model
Introduction
Allows for building complex combinations of rigid bodies and constraints that may be instantiated multiple
tinpes-
Concepts
Vipual-scene graph-node hierarchies have a natural grouping by using the root nodes. Rigid badies do rjot
have an articulated hierarchy. Instead, a simulation considers them all to be at the same level-"The
<physics_model> element provides a logical grouping mechanism for a collection ofirigid bodies ang
constraints. Physics models might be as simple as a single rigid body, or as complexcas a character with
bones (rigid bodies) that have joints (constraints) linking them. Unlike <node>, a <physics_model> dpes
nat have transform children to specify a position and orientation.
Edqch child element defined inside a physics model has an sid attribute instead of an id. The sid is used
to|access and override components of a physics-model at the point of instantiation.
T¢ use a <physics_model> in a simulation, it must be instantiatedqn a <physics_scene> by using|an
<instance_physics_model> element.
There is a mechanism for a physics model to contain other praviously defined physics models similar to
haow nodes can reference and reuse other nodes within ayistual scene. For example, a house physics
mpdel could contain several instantiated physics models, 'such as walls made from bricks. This element
defines the structure of such a model; the <instanee_physics_model> element instantiates a
<physics_model> and can override many of the’Xphysics_model> parameters. The
<instance_physics_model> element has-child elements that indicate its position and orientation
within the parent <physics model>.
Attributes
The <physics_model> elementihas the following attributes:
A text string containing the unique identifier of the element. This value must pe
L d xs:ID : o : )
unique within the instance document. Optional.
hame xs ntoken The text string name of this element. Optional.
Relatgd Elements
The <physics_model> element relates to the following elements:
fParent elements library physics_models
Childh elements See the following subsection.
Other instance_physics_model
Child Elements
Child elements must appear in the following order if present:
Name/example Description Default Occurrences
<asset> See main entry in Core. N/A Oor1
April 2008
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Name/example Description Default

Occurrences

<rigid_body> Defines a <rigid_body> element and sets its N/A
nondefault properties. See main entry.

0 or more

<rigid constraint> Defines a <rigid_constraint> element and N/A
allows for overriding some or all of its properties.
See main entry.

0 or more

<instance physics_model> | Instantiates a physics model from the given url, | N/A
and assigns an sid to it, to distinguish it from

other child elements. See main entry

0 or more

dextra> See main entry in Core. N/A

0 or,mory

1

Example

<library physics models>

<!-- modified in other physics models or in a physics scenesr -->
<physics_model id="catapultModel">
<!-- This is the base of the catapult, defined inlifg.'-->
<rigid body sid="base">
<technique common>
<dynamic>false</dynamic>

<shape>
<instance geometry url="#catapulitBaseConvexMesh"/>

<translate> 0 -1 0 </trang?ate>
</shape>

</technique_ common>
</rigid body>

<!-- The top (or arm)~of the catapult is defined similarly.
<rigid body sid=sZtpsp">
<technique commeén>
<dynamicXtrue</dynamic>
<shape>
<ifstdnce geometry url="#catapultTopConvexMesh"/>
<trdnslate> 0 3 0 </translate>
</[shape>
</¢€chnique common>
<Arigid body>

constraint from some other physics model. -->
<rigid constraint sid="spring constraint">
<ref attachment rigid body="./base">

<!-- Defines a catapult physics model that can be reused and/gr\-->

<instance physics material url="#catapultBasePhysicsMaterial"/>

<!-- Local position of base&xelative to the catapult model. --

<!-- Define the angular spring that drives the catapult movement.
Optionally, a url could have been provided to copy a rigid

-—>

<translate sid="translate">-2. 1. 0</translate>
</ref attachment>
<attachment rigid body="./top">
<translate sid="translate">1.23205 -1.86603 0</translate>
<rotate sid="rotateZ">0 0 1 -30.</rotate>
</attachment>
<technique common>
<limits>
<swing cone and twist>
<min> -180.0 0.0 0.0 </min>

April 2008

© ISO 2012 — All rights reserved



https://standardsiso.com/api/?name=49dedf026320c96279eb35e0e8365799

ISO/PAS 17506:2012(E)

Specification — Physics Reference  6-29

<max> 180.0 0.0 0.0 </max>
</swing cone and twist>
</limits>
<spring>
<angular>
<stiffness>500</stiffness>
<damping>0.3</damping>
<target value>90</target value>
</angular>
</spring>
TECNnigue_common
</rigid_constraint>
<extra> <skeleton url="#my catapult nodes"/> </extra>
</physics model>

<!-- This physics model combines the two previously defined modgls. —-->
<physics model id="catapultAndRockModel">
<!-- This rock is taken from a library of predefined phYsics models. -t>

<instance physics model sid="rock"
url="http://feelingsoftware.com/models/rocks.daed#rockModels/bigRock">

<!-- Placement of rock on catapult in catapultAnhdRockModel space -->
<translate> 0 4 0 </translate>

</instance physics model>

<instance physics model sid="catapult" urlz"#catapultModel"/>

</physics _model>
</library physics models>
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physics_scene

Category: Physics Scene

Introduction

Specifies an environment in which physical objects are instantiated and simulated.

Conc
C

epts

DILADA allows for multiple simulations to run independently for the following main reasons:

e Multiple simulations may need different global settings and they might even run on different physjics
engines or on different hardware.
¢ By providing such a high-level grouping mechanism, we can minimize interactions to improve
performance. For example, rigid bodies in one physics scene are known nat,gellide with rigid boplies
of other physics scenes, so no collision tests need to be done between them.

e |t allows for supporting multiple levels of detail (LOD)

The <physics_scene> element may contain techniques, extra elemerits,"and a list of
<instance_physics_model> elements.
The “active” <physics_scene>s (ones that are simulated) are indicated by instantiating them under the
mRin <scene>.
Attributes
The <physics_scene> element has the following.attributes:
X A text string centaining the unique identifier of the element. This value must joe
.d xs:1ID : o . ;
unique within the instance document. Optional.
hame xs:token The textistring name of this element. Optional.
Relatged Elements
The <physics_scene> elemenit relates to the following elements:
FParent elements library physics_scenes
hild elements See the following subsection.
Dther instance_physics_scene
Child|Elements
Child elements must appear in the following order if present:
Name/example Description Default Occurrgnces
<asset> See main entry in Core. N/A Oor1
<instance_force_field> Instantiates a <force_field> element to N/A 0 or more
influence this physics scene. See main entry.
<instance_physics_model> Instantiates a <physics_model> element N/A 0 or more

and allows for overriding some or all of its
children. See main entry.

April 2
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Name/example Description Default Occurrences

<technique_common> Specifies physics-scene information for the N/A 1

common profile that all COLLADA
implementations must support. See “The
Common Profile” section for usage information
and the following subsection for child element
details.

<technique> (Core) Each <technique> specifies physics-scene N/A 0 or more

information for a specific profile as designated

Dy the <technique> 'S prorile attrioute.
See main entry in Core.

4extra> See main entry in Core. N/A Oyormor

192

Child|Elements for <physics_scene> / <technique_common>

Child elements must appear in the following order if present:

Name/example Description Default Occurrdnces

4gravity sid=" "> A vector representation of the scene’s gravity force N/A Oor

field. It is given as a denormalized direction vector‘ef
three floating-point values that indicate both thé
magnitude and direction of acceleration caused’by the
field. The sid attribute is optional.

ftime_step sid=" "> | The integration time step, measured ingeconds, of the | N/A Oor1

physics scene. This value is enginesspecific. If omitted,
the physics engine’s default is used. Contains a
floating-point number. The sidattribute is optional.

Example

<library physics scenes>
<!-- regular physics scene. —->
<physics_scene id="ColladaPhysicsScene">
<instance physics mnfodel sid="firstCatapultAndRockInstance">
url="#catapultAndRockModel" parent"#catapultl">

<!-- Instance of physics model, with overrides.
The current tHransform matrix will dictate the initial position and
orientation\of the physics model in world space. -->

<instande)tfigid body body="./rock/rock" target="#rockNode">
<techfique common>

<gelocity>0 -1 0</velocity> <!-- optional overrides -->
<mass>10</mass>
<!-- heQvier -——>

</technique common>
</instance rigid body>
<instance rigid body body="./catapult/top" target="#catapultTopNode"/>
<instance rigid body body="./catapult/base" target="#baseNode"/>

instaon phrw'cmrl'\
<technique common>
<gravity>0 -9.8 0</gravity>
<time step>3.e-002</time step>
</technique common>
</physics_scene>
</library physics scenes>
<!-- A scene where an "army" of two physically simulated catapults is
instantiated -->
<library visual scenes>
<visual scene id="battlefield">
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<node id="catapultl">
<translate sid="translate">0 -0.9 0</translate>
<node id="rockNode">
<instance geometry url="#someRockVisualGeometry"/>
</node>
<node id="catapultTopNode">
<instance geometry url="#someVisualCatapultTopGeometry"/>
</node>
<node id="catapultBaseNode">
<instance geometry url="#someVisualCatapultBaseGeometry"/>
TTode
</node>
<!-- Can replicate a physics model by instantiating one of its parent nédes t->
<node id="catapult2">
<translate/>
<!-- Position the second catapult somewhere else -->
<rotate/>
<instance node url="#catapultNodel"/> <!-- replicate phfsics model &
visuals -->
</node>
</visual scene>
</library visual scenes>
<scene>
<!-- Indicates that the physics scene is applicable~to this visual scene F—>
<instance physics scene url="#ColladaPhysicsgcene" />
<instance visual scene url="#battlefield"/X
</scene>

April 2008
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plane

Category: Analytical Shape (Physics)
Surfaces (B-Rep)

Introduction

D " IR 1
CITICS AT IS Pidliic.

Concepts

In]Physics, a plane is often used as a static collision object to prevent dynamic rigid bodies frefd going
bgyond a boundary or falling forever. See the “Geometry Types” section earlier in this chapter-

In|B-Rep, a plane is another type of surface. See <surface> in Chapter 9: B-Rep Reference for an
explanation of the plane’s coordinate system in a b-rep.

Attributes

The <plane> element has no attributes.

Related Elements

The <plane> element relates to the following elements:

FParent elements shape, surface (B-Rep)
hild elements See the following subsection.
ther None

Child|Elements

Child elements must appear in the following order if present:

Name/example Description Default Occurrgnces

4equation> Contains'four floating-point values that represent the None 1
ceeffieients for the plane’s equation:

Ax + By +Cz + D=0
This element has no attributes.

dextra> See main entry in Core. N/A 0 or mor

1

Example

<xigid body>
<dynamic>false</dynamic>
<shape>

<plang>
™

<!-- Plane equation: Ax + By + Cz + D = 0 -->
<!-- A, B, C, D coefficients (normal & D) -->
<equation> 0.0 1.0 0.0 0.0 </equation> <!-- The X-Z plane (ground) -->
</plane>
</shape>
</rigid_body>
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ref_attachment
Category: Physics model

Introduction

Defines an attachment frame of reference, to a rigid body or a node, within a rigid constraint.

Concepts

AKrigid_constraint> attaches (and limits the motion between) two rigid bodies together.

the wall), and the other is the attachment (the door).

Attributes

The <ref attachment> element has the following attribute:

<ref attachment> refers to the first rigid body, and <attachment> to the second. For example, in
cgse of a hinge constraint between a door and a wall, one of them is the reference attachrment (in this ¢

The <ref attachment> also defines the local coordinate frame for that end of theeonnection, relativ
the rigid body (or node), using <translate> and <rotate> elements. For example, you attach the hi
(rigid constraint) to the middle of the edge of the wall (rigid body), relative to the wall’s local origin.

the
hse,

P to
nge

they cannot both be <ngde>s. Required.

A scoped-identifier reference.to a <rigid body> or <node>. This must ri;el;r to
rigid body xs:anyURI the SID of a <rigid_body>)either in <attachment> or in <ref_attac

ent>;

Relatgd Elements

The <ref attachment> element relates to thefollowing elements:

FParent elements rigid constraint
hild elements See the following subsection.
Dther attachment

Child|Elements

Child elements can appearin any order if present:

Name/example _|“Description Default Occurrgnces
qYtranslate> The position of the transform indicates the attachment point on N/A 0 or morg
the corresponding <rigid_body>. See main entry in Core.
4rotate> The orientation of the transform indicates the alignment of the N/A 0 or morg
joint frame for that <rigid_body>. See main entry in Core.
Jextra> See main entry in Core. N/A 0 or morg
Example
<ref attachment rigid body="./SomeRigidBody">
<translate/>
<rotate/>
<extra/>

</ref_attachment>

For a more complete example, see <rigid constraint>.
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rigid_body

Category: Physics Model

Introduction

Describes simulated bodies that do not deform.

Concepts

Rigid bodies may or may not be connected by constraints (hinge, ball-joint, and so on). Rigid bogdies,
c@nstraints, and so on are encapsulated in <physics_model> elements to allow the instantiation of

cgmplex models.

Rigid bodies consist of parameters and a collection of shapes for collision detection. Each'shape may b
rotated and/or translated to allow for building complex collision shapes (“bounding shape”). These shap

arge described by one or more <shape> elements.

Attributes

The <rigid body> element has the following attributes:

w1

Eid

sid_type

A text string containing the scoped-identifier of the <rigid body> element. This
value must be unique among its.sibling elements. Associates each rigid body with a
visual <node> when a <physics_model> is instantiated. Required. For dptails,
see “Address Syntax” in Chapter 3: Schema Concepts.

hlame

xs:token

The text string name_ofthis element. Optional.

Ld

xs:ID

unigue within théinstance document. Optional.

A text string contairling the unique identifier of the element. This value must pe

Relatgd Elements

The <rigid body> element relates tothe following elements:

fParent elements

physics model

hild elements

Seethe following subsection.

Dther

instance rigid body

Child|Elements

Child elements must appear in the following order if present:

Name/example

Description

Default

Occurrgnces

4technique_ common>

Specifies rigid-body information for the common profile
that every COLLADA implmentation must support. See
“The Common Profile” section for usage information and

N/A

1

the Tollowing subsection for child element details.

<technique> (Core)

Each <technique> specifies rigid-body information for
a specific profile as designated by the <technique>’s
profile attribute. See main entry in Core.

N/A

0 or more

<extra>

User-defined, multirepresentable data that adds
information to the <rigid body> (as opposed to
switching base-data, like the <technique> element
does). See main entry in Core.

N/A

0 or more
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Child Elements for <rigid_body> / <technique_common>

Child elements must appear in the following order if present:

Name/example Description Default Occurrences
<dynamic sid="...">false Contains a Boolean that specifies whether None Oor1
</dynamic> the rigid_body is movable. The sid
attribute is optional.
<mass sid="..."> Contains a floating-point value that specifies | Derived Oor1
05</mass> the total mass of the rigid body The from density
sid attribute is optional. X total
shape
volume.
Ymass_frame> Specifies the center of mass and the “identity” Oor1
<translate> ... alignment of the principal axes of the (center of
</translate> rigid_body using COLLADA’s mechanism for | mass)is at
<rotate> expressing transformations. Because there the-local
rotatez . can be multiple <translate> and ofigin and
</rotate> <rotate> entries in any order, the affine the principal
{/mass_£frame> parts of the resulting transformation must be) " axes are the
extracted. This final translation and rotatioh local axes).
correspond to the center of mass and.the
principle axes, respectively.
The <translate> and <rotate> child
elements can each appear 0.0r more times,
although at least one of thestwo must be
present. See their mainténtries in Core.
4inertia sid="..."> 111 Contains three floating-point numbers, Derived Oori
4/inertia> which are the diagonal elements of the from mass,
inertia tensor-atrix for the rigid body as shape
aligned with'its principle axes. With this volume and
alignment the off-diagonal elements of the center of
tensor matrix are zero. The sid attribute is mass.
optional.
4physics_material> Defines or references a N/A Oor1
dr physics_material for the rigid body.
JYinstance_physics_matexnial> See main entries.
4shape> See main entry. N/A 1 or morg
Density, Mass, and-Inertia Specification Rules
There are threeqossible cases for how the various mass properties are specified:
¢ Rigid¥ody’s mass not provided: Uses shape volumes and masses to compute rigid-body mass
inertid, and mass frame. Any supplied inertia or frame transformation would be overwritten during
this calculation. See <shape> for more information on specification of mass or density at that leyel.
¢) Rigid body’s mass provided but inertia not provided: As when mass is not specified, it uses shape

volumes and masses to compute inertia and mass frame. Additionally it scales the derived inertia
tensor by the ratio of the provided mass to the mass predicted by the volume integration.

¢ Rigid body’s mass provided and inertia provided: It expects that mass frame is also provided or else
uses the identity, which would be saying that the body’s center of gravity is the local origin and it
happens to be lined up along the principle axes.

e Both the rigid-body and its shapes may specify either mass or density. If neither is defined, density
will default to 1.0 and mass will be computed using the total volume of the shapes.
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Example

Here is a compound rigid-body. Note the difference between the shapes meant for physics (cylinder
primitive and simple convex hull) and the ones for rendering (textured, tapered handle and beveled head):

<library geometries>
<geometry id="hammerHeadForPhysics">

<mesh>

</mesh>
<geometry>

<geometry id="hammerHandleToRender">
<mesh>

</mesh>
</geometry>

@‘\‘.
O
O
N

<geometry id="hammerHeadToRender">

>
<mesh> \{~
’\\O
</mesh> CJ

</geometry> @
<library geometries> ()
YV
<library sics models>
<physdCs' model id="HammerPhysicsModel">
<ri

d body id="HammerHandleRigidBody">
‘?!technique_common>

6 Q20

eSS IS5
<mass frame> ... </mass_ frame>
<inertia> ... </inertia>

<shape>
<instance physics material
url="#WoodPhysMtl"/>

<!- This geometry is small and not used
elsewhere, so it is inlined -->
<cylinder>

<height> 8.0 </height>
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238

<radius> 0.5 0.5 </radius>
</cylinder>

</shape>
<shape>
<mass> 1.0 </mass>
<!- This geometry is referenced
rather than inlined -->
<instance physics material
url="#SteelPhysMtl"/>

1Tl Ldn(,e_geomeLL
url="#hammerHeadForPhysics"/>
<translate> 0.0 4.0 0.0
</translate>
</shape>
</technique common>
</rigid_body>
</physics model>
</library rigid bodies>

April 2008
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rigid_constraint

Category: Physics Model

Introduction

Constrains rigid bodies to each other or to the world.

Concepts

Constraints are configurable in how they limit freedom of linear and angular relative movement. A-Gollectjon
offrigid bodies and constraints can compose complex physics models with moveable parts.

Building interesting physical models generally means attaching some of the rigid bodies together, using
springs, ball joints, or other types of rigid constraints.

CPLLADA supports constraints that link two rigid bodies or a rigid body and a coordinate frame in the
sdene hierarchy (for example, world space). Instead of defining a large combinatioh‘of constraint primitivie
elements, COLLADA offers one very flexible element, the general six-degrees¢offreedom (DOF) constrajnt.

Simpler constraints (for example, linear or angular spring, ball joint, hinge) may be expressed in terms of|this
géneral constraint.

Alconstraint is specified by:

e Two attachment frames, defined using a translation and ‘efientation relative to a rigid body’s locq
space or to a coordinate frame in the scene hierarchy~To remain consistent with the rest of
COLLADA, this is expressed using standard <translate> and <rotate> elements.

e |ts degrees-of-freedom (DOF). A DOF specifiessthe variability along a given axis of translation or axis
of rotation, expressed in the space of the attachment frame. For example, a door hinge typically
has one degree of freedom, along a given.axis of rotation. In contrast, a slider joint has one degrge
of freedom along a single axis of translation.

Degrees-of-freedom and limits are, specified by the very flexible <1imits> element.

Attributes

The <rigid constraint> element has the following attributes:

A text string containing the scoped identifier of the <rigid constraint}
5id sid_type element. This value must be unique within the scope of the parent element.

Required. For details, see “Address Syntax” in Chapter 3: Schema Concepts.
hame xs:token The text string name of this element. Optional.

Relatgd Elements

The <rigid constraint> element relates to the following elements:

fParent elements physics_model
hild elements See the following subsection.
Other instance_rigid constraint

April 2008
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Child Elements

Child elements must appear in the following order if present:

</swing_cone_and_twist>
<linear>
<min sid="...">
0 0 0 </min>

The <linear> element describes
linear (translational) limits along each
axis.

The <swing_cone_and_ twist>
element describes the angular limits
along each rotation axis in degrees.

move relative to each
other. (No rotation or
translation allowed.)

Name/example Description Default Occurrences
<ref_attachment> Defines the attachment frame of reference (to a N/A 1
rigid body or a node) within a rigid constraint. See
main entry.
<attachment> Defines an attachment frame (to a rigid body or a N/A 1
node) within a rigid constraint See main entry
4technique common> Specifies rigid-constraint information for the common N/A 1
profile that all COLLADA implementations must
support. See “The Common Profile” section for usage
information and the following subsection for child
element details.
4technique> (core) Each <technique> specifies rigid-constraint N/A 0 or mare
information for a specific profile as designated by the
<technique>’s profile attribute. See main entry.
in Core.
qextra> User-defined, multirepresentable data. See maintentry | N/A 0 or mgre
in Core.
Child|Elements for <rigid_constraint> / <technique_common>
Child elements must appear in the following order if present:
Name/example Description Default Occurfence
S
4enabled sid="..."> Contains a Boolean.lIffalse, the True Oor
true</enabled> <constraint>ddesn’t exert any
force or influence on the rigid bodies.
The sid attribute is optional.
dinterpenetrate Contaigs a Boolean. If true, the False Oor1
gid="...">true attdched rigid bodies may
4/interpenetrate> interpenetrate. The sid attribute is
Optional.
Two constraints with “swing- The <1imits> element provides a linear: Oor1
¢one and twist”-typelangular flexible way to specify the constraint min: 0.0 0.0 0 .0
[imits: Iim.its (degrees of freedom and ranges). | pax: 0.0 0.0 0.0
4limits> This element has no attributes. .
i : ) swing cone_ and
<swing{cone and twist> | This element may contain the optional . - =
L ! — , twist:
<mIadsid="..."> child elements .
15 0 -15.0 —INF | <SWing_cone and twist>, min: 0.0 0.0 0 .0
o ) <linear>, or both, which must max: 0.0 0.0 0.0
</min> TN Al N TR T et
R " " GVVUGI mruns \{I \J.UI ol IUV?II T .“ oot T Arc TS UUIIUDVUI S (U A
<max sid="..."> used. If these limit descriptions are not | completely fixed rigid
15.0 15.0 INF sufficient, use a custom constraint, that is, the
</max> <technique>. two rigid bodies do not
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Name/example Description Default Occurrence
S
<max sid="..."> The <min> and <max> elements are
0 0 0 </max> optional but must appear in the order
</linear> shown if used. Their sid attributes are
</limits> optional. They each contain three
floating-point values representing X, v,
and z limits. The values INF and INF,
corresponding to +/- infinity, can also
bU uocd tU ;I Idl\.'cltc that thUIU ;O L\ :II T Ilt
along that axis.
Limits are expressed in the space of
ref_ attachment.
In<swing_code_and_twist>, the
x and y limits describe a “swing cone”
and the z limits describe the “twist
angle” range (see diagram on the left).
Bxample 1: Spring is based on either distance stififness: 1.0 Oori
4spring> (<linear>)or angle (kangular>), Of | gafSling: 0.0
<linear> botht; if both af.retspEecn;ed, <:ngutlhar> farget value: 0.0
. must appear first. Each can have three ) -
<stiffness
g "5 4544 optional child elements, which must Th:(s ﬁolrrelsplg,r]ds toan
sta=e . >3- appear in the order shown if used: n 'ni[e,ytr'%'h .
</stiffness> They each contain a single floating* constraint, that is, no
<damping point value. Their sid attribites are spring.
sid="...">0.4132 optional.
</damping> The <stiffness> (also called spring
<target value coefficient) has unitsiof force/distance
. - for <1inear> orforce/angle in
sid="...">3
degrees for <angular>.
</target value> L
</13 S - Spring is_expressed in the space of
inear ref_attachment.
4/spring>
Example 2:
4spring>
<angular>
<stiffness>5.4544
</stiffness®>
<damping>0.4132
</damping>
<targe¥value>90
</target_value>
<Yangular>
4/Epring>
April 2008
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Examples

7o)

This example demonstrates a door with a hinge. The wall rigid body (in g{@&)n the right) has its local
sgace frame in its center. The door has its local space on the floor and (0

The hinge constraint is limited to rotate +/- 90 degrees on its y axi %Ch attachment frame has its
translate/rotate transforms defined in terms of the rigid body’s I@

R

N

Q
@0&
A

\Q?*

ted 45 degrees on the y axis

pace.

<library physics models>
<physics model> ‘\0
<rigid body sid="doorRigidBody">
<technlque_common>...</technl gSéommon>
</rigid body> ~§i
<rigid body sid="wallRigidB Eg}
<technique common>.. </t6 ique common>
</rigid body>

<rigid_constraint s \rlgldHJ.ngeConstra:.nt">
<ref attachment r3;{d body="#wallRigidBody">
<translat ="translate">5 0 0</translate>
</ref attac t>
<attachmen€:f1gid_body="#doorRigidBody">
<tr@late sid="translate">0 8 0</translate>
<{€éﬁ e sid="rotateX">0 1 0 -45.0</rotate>
</a hment>

<!—Addi id attributes here allows us to target the limits from animations|-->
chnique common>
?” <limits>
%Q <swing cone and twist>
<min sid="swing min">0 90 0</min>
<max sid="swing max">0 -90 0</max>
</swing cone and twist>

April 2008

</limits>
</technique common>
</rigid_constraint>
</physics_model>
</library physics models>
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shape

Category: Physics Model

Introduction

Con

Ri

Describes components of a <rigid body>.

cepts

These shapes are described by <shape> elements, each of which may contain:

and friction
e Physical properties (mass or density)
¢ Transforms (Krotate>, <translate>)
¢ Aninstance or an inlined definition of a <geometry>

The mass properties at the shape level are irrelevant in physics singulation. It is only the mass properties|at
the rigid-body level that matter. The shape element can specify mass or density so that the parent rigid
bady can derive, if necessary, the body’s mass properties by integrating over its child shapes. COLLADA is
dgsigned to be an interchange format. Typically it is easier for content creators to assign a weight to
inglividual things within a group than to properly assign amass, center of mass, and moment of inertia 14
group of geometries. The calculation of the mass propetties is usually done during the content export
pipeline after art creation and before instantiating. within the physics engine.

S
at]

nan-hollow (solid) affects only the calculation of mass, inertia, and center of mass.

Attri

butes

The <shape> element has no.attributes.

Relatgd Elements

The <shape> element relates to the following elements:

pid-bodies may contain a single shape or a collection of shapes for collision detection. Each shape may
be rotated and/or translated to allow for building complex collision shapes (a bounding shape)

* A<physics_material> definition or instance that describes the surface preperties for restitugion

hapes may be hollow, meaning that the mass,is not distributed through the whole volume, and is instepd
the surface. In this case, density, if specified, indicates mass per unit-of-length square. Hollow versus

fParent elements rigid body/ technique common, instance rigid body / technique common
hild eleménts See the following subsection.
Dther None

Child'Elements

Child elements must appear in the following order if present:

Name/example Description Default Occurrences
<hollow sid="..."> Contains a Boolean. If true, the mass is None Oori
true</hollow> distributed along the surface of the shape.

The sid attribute is optional.

April 2008
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Name/example Description Default Occurrences
<mass sid="..."> 0.5 Contains a floating-point number specifying | Derived from Oor1
</mass> the mass of the shape. density x
The sid attribute is optional. shape volume
<density sid="..."> 0.5 Contains a floating-point number specifying | Derived from Oor1
</density> the density of the shape. The sid attribute mass/shape
is optional. volume
inline definition or instance: The <physics_material> used for this From the Oor1
<physics—matexial shape geometry that
& - is instantiated
. . . or defined by
JYinstance_physics_material> the <shape>
deometry of the shape This can be either of the following: N/A 1
¢ An inline definition using one of the
following elements: <plane>, <box>,
<sphere>, <cylinder>, or <capsule>
e A geometry instance using the
<instance_geometry> element, which
references other geometry types (<mesh>;
<convex_mesh>,<spline>,andsoon)
q4rotate>, <translate> Transformation for the shape. Any, No transforms | O or moye
combination of these elements inany order.
See main entry in Core and s€g“<node> for
additional information.
Jextra> See main entry in Core. N/A 0 or moye
Details

Example

<physics model>

<technique commen®
<shape>

</sHape>

</rdgid body>
</physics model>

</teehhique common>

Sge also the <rigid body> element.

<rigid body sid="HammerHandleRigidBody">

<mass> 0,25 </mass>
<instdnge physics material url="#WoodPhysMtl"/>
<instance_ geometry url="i#hammerHandleForPhysics"/>

April 2008
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sphere

Category: Analytical Shape (Physics)
Surfaces (B-Rep)

Introduction

Describes-a-sphere-thatis-centered-around-itslocalorigin
Ho S-SPHeFe-tHiat HeFec—aFotRaHS—+oca—-oHgR-

Concepts

In|physics, geometric primitives, or analytical shapes, such as spheres are mostly useful for céllision
shapes. See the “Geometry Types” section earlier in this chapter.

In|B-rep, a sphere is a type of surface that is defined by its radius and is positioned in_space by a
cgordinate system, the origin of which is the center of the sphere.

Attributes

The <sphere> element has no attributes.

Related Elements

The <sphere> element relates to the following elements:

FParent elements shape, surface (B-rep)
hild elements See the following subsection.
Dther None

Child|Elements

Child elements must appear in the following order if present:

Name/example Description Default Occurrgnces
4radius> Contains a floating-point value that specifies the radius of None 1
the sphere. This element has no attributes.
qextra> See’'main entry in Core. N/A 0 or morg
Example
<shape®
<sphére>
gradius> 1.0 </radius>
</sphere>
</shape>
April 2008
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apter 7:
tting Started with FX

Introduction

CPOLLADA FX enables authors to describe how to apply color to a visual scene. It is a flexible abstraction
fof describing material properties across many platforms and application programming interfaces (ARIS)]

The FX elements of the COLLADA schema allow the description of:

¢ Single and multipass effects, which are abstract material definitions (for example, plastic)

e [Effect parameterizations (using <newparam>)

e FEffect metadata

e Binding to the scene graph

e Multiple techniques

¢ |nline and external source code or binary
Multiple application programming interfaces (APIs) and shader languages are supported through
<profile_*> elements, allowing each effect to be described for miultiple platforms. Each platform can ke
fully described, with platform-specific data types, render states, ‘and capabilities.
Within each platform, each effect can be described using many techniques. A technique is a user-labelgd
description of a style of rendering (for example, “daytimé]} “nighttime,” “‘magic,”
“quperhero mode”), a different level of detail, or a méthod of calculation (for example, “approximate,”
“gccurate,” “high LOD,” “low LOD”).
Af a higher level, a material system allows predefined effects to be specialized into a specific instance by
providing values to parameters other than the.default values in the effect definition. This allows a single
effect to be used as a basis for many different materials.
Fipally, materials are put to use when'they are bound to one or more points in the scene graph. The
<bind material> element in the scene graph’s geometry may instantiate one or more materials and
connect them to segments of thergeometry. Within the material instance, further specialization of effects
mpy occur by binding to resources in the scene graph, such as lights and cameras, or pairing texture
cgordinates.

Using Profiles-for Platform-Specific Effects
The <profile *> elements allow each effect to be described for multiple platforms.
About Profiles

The <profile *> elements encapsulate all platform-specific values and declarations for effects in a
particular profile. They define the clear interface between concrete, platform-specific data types and the
abstract COLLADA data types used in the rest of the document.

COLLADA FX supports the following profiles:

* <profile COMMON>: Encapsulate all the values and declarations for a platform-independent
fixed-function shader. All platforms are required to support <profile COMMON>. Effects in this
profile are designed to be used as the reliable fallback when no other profile is recognized by the
current effects runtime.

April 2008
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* <profile_ CG>: Encapsulates effects for use with the Cg high-level language.

* <profile GLES>: Encapsulates effects for use with OpenGL ES.

* <profile GLES2>: Encapsulates effects for use with OpenGL ES 2.0.

* <profile_ GLSL>: Encapsulates effects for use with OpenGL Shading Language.

e <profile BRIDGE>: Provides the ability to bridge COLLADA FX effects with external effect-file
formats such as NVIDIA® CgFX and Microsoft FX.

Notes:

FXEI
T

which it is used. The profile scopes can be grouped as follows:

¢ Unlike techniques, you do NOT have to specify a <profile COMMON> if you're specifying othef
profiles.

* <profile COMMON> is is a common effect definition that may not be desirable under &l
circumstances while <technique common> is part of a different extensibility mechamism.

bment Attributes and Structures In Profiles

e specific attributes and child elements of each FX element may vary dependingionthe profile scope

e External to effects (elements required to attach data to effects or apply€ffects for usage scenarif
e [Effect (elements are valid in effect scope outside specific profiles)
e  Common profile

e (g profile

e QOpenGL ES (GLES) profile

e GLSL profile

e QOpenGL ES 2.0 (GLES?2) profile

>

-

248

The following table shows which elements are validsin which scope:

Element External | Effect f Common Cg GLES GLSL GLES2
<alpha> - — - - YES - -
<ambfient> (FX) - < YES - - - -
<annptate> YES YES YES YES YES YES ES
<argr.1ment> — - — — YES — -
<arr|ay> = - - YES - YES FS
<binhry> — - _ - - - ES
<bin{d> (FX) YES - - - - - -
<bind attribute> - - - - - YES FS
<bind material> YES - - - - - -
<bind unifoxmy - - - YES - YES YES
<bind vextex input> YES - - - - - —
<blipn> — — YES — — — L
<codex YES YES YES
<color_clear> - - - YES YES YES YES
<color_target> - - - YES YES YES YES
<compiler> - - - YES - - YES
<constant> (FX) - - YES - - - -
<constant> (combiner) - - - - YES - -
<create_2d> YES - - - - - -
<create_ 3d> YES - - - - - -

April 2008
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Element External | Effect | Common Cg GLES GLSL GLES2

<create_cube> YES — — — — — _

<depth_clear> - - - YES YES YES YES

<depth_ target> - - - YES YES YES YES

<diffuse> - — YES — — — —

<draw> - - - YES YES YES YES

<effect> - YES - - - - -

<emission> - - YES - — _ _

<evalluate> - - - YES YES YES ES

<format> YES — — — — — L

<imapge> YES - - - - - -

<incflude> - - - YES - YES YES

<index of refraction> - - YES - - - -

<inift from> YES — — — — — L

<insltance_effect> YES - - - - _ |

<ins|tance_image> YES YES YES YES YES YES EFS

<ins|tance_material>

(geonpetry) vES B - - B B i

YES - - < - - -

<insftance_material>
(rendgring)

<lam}3ert> - — YES — — — -

<lib|rary_effects> YES — — — — — -

<library images> YES - - - - — -

<libfrary materials> YES — ™ — — _ |

<lin’<er> - - — - - - YES

<matlaria1> YES — — — — — L

<modfifier> YES YES YES YES YES YES ES

<newparam> - YES YES YES YES YES ES

<par|a.m> (reference) - - YES YES - YES ES

<pask> - - - YES YES YES ES

<phonhg> 3 - YES - - - -

<proffile BRIDGE> YES — — — — — .

<proffile_CG> - - - YES - - -

<proffile COMMON> - - YES - _ _ B

<proffile GLESX - - - - YES - —

<proffile GLES2> - - - - - - FS

<proffile \GLSL> - - - - - YES -

<propgfam> - - - YES - YES YES

<reflective> — - YES — — — —

<reflectivity> - — YES — — — —

<render> YES — — — — — _

<RGB> - - — _ YES _ _

<samplerlD> - - YES YES - YES -

<sampler2D> YES YES YES YES YES YES YES

<sampler3D> YES YES YES YES - YES YES

<samplerCUBE> YES YES YES YES - YES YES
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Element External | Effect | Common Cg GLES GLSL GLES2
<samplerDEPTH> YES YES YES YES - YES -
<samplerRECT> YES YES YES YES - YES -
<sampler image> YES - - - - - -
<semantic> YES YES YES YES YES YES YES
<setparam> YES - - YES - - YES
<shader> - - - YES - YES YES
<shininess> - - YES = = = —
<spe}:ular> - - YES - - - —
<stafes> - - - YES YES YES YES
<stehcil clear> - - - YES YES YES ES
<stephcil_ target> - - - YES YES YES ES
<technique> (FX) - - YES YES YES YES YES
<technique_ hint> YES - - - - - —
<texfcombiner> - - - - YES - -
<texpnv> - - - - YES - —
<texfture pipeline> - - - - YES - —
<trapsparency> - - YES - - - —
<traphsparent> - - YES = - - —
<usefrtype> - - - YES - - YES

About Parameters in FX

Fq
C

In

cq
su
C
ty
p
In
<1

«

=
C

Parameters’ types do not have to strietlyumatch each other to be successfully bound. The types must b

Parameters deglared outside of this barrier may require casting when used inside a <profile *> (see

r general information about parameters in COLMADA, see “About Parameters in COLLADA” in
napter 4: Programming Guide.

COLLADA FX, a <newparam> elementdeclares a bindable parameter within the given scope.

mpatible, however, through simple (and sensible as defined by the application) conversion or promoti
ch as integer to £loat_type, Or float3_type to £loat4_type, or Boolean to int_type.
DLLADA FX makes no specificirules on what the application should or should not support for casting
bes, so to author a file thatis safe for use with a maximum number of applications would be to have
oper type matches rather than to expect casting.

<effect> scopesparameters are available to all platforms, but parameters declared inside a specifig
brofile *> (seg “Profiles”) block are available only to shaders that are also inside that profile.

rofiles”) Klogk.

DLLADA provides the following elements for working with parameters in effects:

N~

¢) <newparam>. Creates a parameter.

* <setparam>: Changes or sets the type and value of a parameter.

<modifier>: Specifies the volatility or linkage of parameters, such as UNIFORM or SHARED,
among others.

<array>: In <newparam> Or <setparam>, defines the parameter to be an array.

<usertype>: In <newparam> or <setparam>, defines the parameter to be a structure.

<annotate>: Represents an object of the form symbol=value for use in parameters and in
other places within FX.

April 2008
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e <param> (reference): Refers to an existing parameter created by <newparam>.

Locating a Parameter in <bind> and <bind_vertex_input>

The <bind> and <bind vertex input> elements bind the target to a parameter in an <effect>. The
search string that identifies the parameter in the <effect> is specified by the semantic attribute. When
locating the parameter in the <effect>, search in the following order:

e Find a COLLADA FX parameter by semantic.
e __If the prafile contains shading language code find a parameter within the shader by semantic if the
language supports semantics.

¢ Find a COLLADA FX parameter by sid.
¢ If the profile contains shading language code, find a parameter within the shader by name!

Shaders

CPLLADA provides several elements that describe shaders:
* <blinn>

® <constant>

® <lambert>

® <phong>

arnpd several elements that describe aspects of shaders:

¢ <bind uniform>

® <code>

® <compiler>

® <include>

® <shader>

Rendering

Deterlmining Transparency (Opacity)

If pither <transparent? or <transparency> exists then transparency rendering is activated, the
renderer needs toAurA on alpha blending mode, and the following equations define how to combine the
two values. Usethese equations to get the correct results based on the opaque setting of
<transparent>, where fb is the frame buffer (that is, the image behind what is being rendered) and at
is[the material color before the transparency calculation.

o< [N A ONE opague mode:

result.r = fb,r * (1.0f - transparent.a * transparency) 4 mat.r *
(transparent.a * transparency)
result.g = fb.g * (1.0f - transparent.a * transparency) + mat.g *
(transparent.a * transparency)
result.b = fb.b * (1.0f - transparent.a * transparency) + mat.b *
(transparent.a * transparency)
result.a = fb.a * (1.0f - transparent.a * transparency) + mat.a *

(transparent.a * transparency)
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* InRGB_ZERO opague mode:

result.r = fb.r * (transparent.r * transparency) + mat.r *

(1.0f -transparent.r * transparency)

result.g = fb.g * (transparent.g * transparency) + mat.g *

(1.0f -transparent.g * transparency)

result.b = fb.b * (transparent.b * transparency) + mat.b *

(1.0f -transparent.b * transparency)

result.a = fb.a * (luminance (transparent.rgb) * transparency) + mat.a *
(1.0f - luminance (transparent.rgb) * transparency)

W

T

In
C4

¢ [n2A ZERO opaque mode:

result.r = fb.r * (transparent.a * transparency) + mat.r * (1.0f - transpare
* transparency)
result.g = fb.g * (transparent.a * transparency) + mat.g * (1.0f - txarispare
* transparency)
result.b = fb.b * (transparent.a * transparency) + mat.b * (1.0f % transpare
* transparency)
result.a = fb.a * (transparent.a * transparency) + mat.a * (1°.0f - transpare

* transparency)

* In RGB_ONE opague mode:

result.r = fb.r * (1.0f - transparent.r * transparency) + mat.r * (transpare
* transparency)
result.g = fb.g * (1.0f - transparent.g * transpafrency) + mat.g * (transpare
* transparency)
result.b = fb.b * (1.0f - transparent.b * trxansparency) + mat.b * (transpare
* transparency)
result.a = fb.a * (1.0f - luminance(transparent.rgb) * transparency) + mat.a

(luminance (transparent.rgb) * transparendy)

here luminance is the function, based on the ISO/GIE color standards (see ITU-R Recommendation
[.709-4), that averages the color channels into @re value:

luminance = (color.r * 0.2126J0) +
(color.g * 0.716160) +
(color.b * 0.002169)

e interaction between <transparent> and <transparency> is as follows:

¢ [f <transparent> doesnot exist then it has no effect on the equation’s result, and the opaque
mode is the default gpague mode. This is equivalent to:

transparent (=)<color> 1.0 1.0 1.0 1.0 </color>

¢ |[f <transparericy> does not exist then it has no effect on the equation’s result. This is equival
to a factorthat is 1.0:

trafysparency = <float> 1.0 <float>
e [foiH <transparent> and <transparency> exist then both are honored.

thefollowing example, the colors are used as specified but the RGB values are ignored for transparer

nt.a

nt.a

nt.a

nt.a

nt.r

nt.g

ht.b

W
-]
—+

cy

|cUlations because A ONE specifies that the transparency information comes from the alpha channel,

not

the RGB channels:

<transparent opaque=A ONE><color>1 0 0.5 0</color></transparent>

Texturing

Texture Mapping in <profile_COMMON>

This section provides an introduction to samplers and images.

April 2008
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To use an image as a texture, use the element relationships as follows:

texture->sampler->image
From the smallest part to the largest:

* An <image> element forms a single cohesive structure designed for storing image data. It may also
contain 3D hardware concepts, such as MIP mapping, cubemaps, and volume slices because
many image formats today can store this additional information. An <image> is embedded or
referenced file data. It might be a format of traditional 2D planes, such as BMP, or it might be a
complicated 3D format, such as DDS or OpenEXR, consisting of multiple image planes.

¢ A<sampler*> contains instructions on how to read data at a specific 1D, 2D, or 3D coordinatg
from an <image>. It references the <image> and specifies what operations to perform ta-samgle
the data at a given coordinate. A sampler’s instructions include information on how to map-the
coordinate onto the image, such as wrap or mirror. The instructions also include filtering’modes fo
instruct how one or more texels near by coordinate are combined to produce thefinal output color.

* Aprofile COMMON’s <texture>’s responsibility is to bind geometry’s texture.coordinate sef
(array) to a <sampler*> so that the sampler can fetch the correct colors. The/texcoord attribute
on the <texture> is actually a semantic name. It is expected that the <Instance_geometry>’s
<instance material><bind vertex input> makes the conmegtion between the
<texture>’s texcoord attribute and the mesh'’s texture coordinate array.

4%

Sepme DCC applications also specify <extra> information that modifies_.the TEXCOORDs before they ar
plbgged into the sampler, such as offsetU, of fsetV, rotateUW 0Or noise.

The following is an example of texturing using <instance matérial> and related elements to
ingtantiate a material with an <image> supplied through a <sampler2D> parameter:

<image id="image id">
<init from>image file.dds</init £xom>
</image>

<effect id="effect id">

<profile COMMON>
<technique sid="technique sid">
<newparam sid=Ugempler2D param id">
<sampler2D>
<instahck image url="#surface param id"/>

</samPler2D>
</néwpdram>
<damgbert>
<diffuse>
<texture texture="sampler2D param id" texcoord="myUVs"/>
</diffuse>
</lambert>

£fact

<material id="material id">
<instance effect url="#effect id" />
</material>

<geometry id="geometry id">

<input semantic="TEXCOORD" source="#..." offset=".." />
<triangles material="material symbol" count"...">

April 2008
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</geometry>
<scene>
<instance geometry url="#geometry id">
<bind material>
<technique common>
<instance material symbol="material symbol" target="#material id">
<bind vertex input semantic="myUVs" input semantic="TEXCOORD" />
instance material
</technique common>

</bind material>
</instance geometry>

</scene>

April 2008
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Introduction
This section covers the elements that compose COLLADA FX.
Elements by Category
This chapter lists elements in alphabetical order. The following tables list elements by category, for ease|in
finding related elements.
Effects
jnnotate Adds a strongly typed annotation remark to the parent object.
Bind vertex input Binds geometry vertex inputs to effect vertex ippuits upon instantiation.
¢ffect Provides a self-contained description of a-COLLADA effect.
instance_effect Instantiates a COLLADA effect.
library effects Provides a library in which to place <effect> assets.
technique (FX) Holds a description of the textures, samplers, shaders, parameters, and passes
necessary for rendering this gffect using one method.
technique_hint Adds a hint for a platformyef which technique to use in this effect.
Materials
Bind (FX) Binds valuescto-uniform inputs of a shader or binds values to effect parameters uppn
instantiation.
Bind material Binds a specific material to a piece of geometry, binding varying and uniform parameters

at the'same time.

]

(

nstance material
heometry)

[mstantiates a COLLADA material resource.

]

ibrary materials

Provides a library in which to place <material> assets.

material Defines the equations necessary for the visual appearance of geometry and screen-
space image processing
Parameters
3rray Creates a parameter of a one-dimensional array type.
fodifier Provides additional information about the volatility or linkage of a <newparam>
declaration.
newparam Creates a new, named parameter object and assigns it a type and an initial value. See

Chapter 5: Core Elements Reference.

param (reference)

References a predefined parameter. See Chapter 5. Core Elements Reference.

sampler image

Instantiates an image targeted for samplers.

sampler states

Allows users to modify an effect’s sampler state from a material.

semantic

Provides metadata that describes the purpose of a parameter declaration.

© ISO 2012 — All rights reserved
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setparam Assigns a new value to a previously defined parameter. See main entry in Chapter 5:
Core Elements Reference.
usertype Creates an instance of a structured class for a parameter.
Profiles
profile BRIDGE Provides support for referencing effect profiles written with external standards.
profile CG Declares a platform-specific representation of an effect written in the NVIDIA® Cg
language.
profile COMMON Opens a block of platform-independent declarations for the common, fixed-fungtign
shader.
profile GLES Declares platform-specific data types and <technique>s for OpenGL ES)
profile GLES2 Declares platform-specific data types and <technique>s for OpenGLES 2.0.
profile GLSL Declares platform-specific data types and <technique>s for OpenGL Shading
Language.
RendFﬁng
Blinn Produces a shaded surface with a Blinn"BRDF approximation.
¢olor_clear Specifies whether a render target.image is to be cleared, and which} value

to use.

¢olor_ target

Specifies which <image> Wil receive the color information from thd
output of this pass.

fx common_color_or_ texture_ type

ontains:
ambient (FX)
diffuse
emission
reflective
specular
transparent

A type that describes,color attributes of fixed-function shader elemg
inside <profile EOMMON> effects.

ENts

fx common_float or param_ type
g¢ontains:

index of refraction
reflectivity

shininess

transparency

A type that describes the scalar attributes of fixed-function shader
elements inside <profile COMMON> effects. See main entry.

g¢onstant

Produces a constantly shaded surface that is independent of lightin

depth_clear

Specifies whether a render target image is to be cleared, and which
to use.

value

depth_target

Specifies which <image> will receive the depth information from th
output of this pass.

draw

Instructs the FX Runtime what kind of geometry to submit.

¢valuate

Contains evaluation elements for a rendering pass.

instance_material (rendering)

Instantiates a COLLADA material resource for a screen effect.

lambert Produces a diffuse shaded surface that is independent of lighting.
pass Provides a static declaration of all the render states, shaders, and settings
for one rendering pipeline.
April 2008
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Texturing

Specification — FX Reference  8-3
phong Produces a shaded surface where the specular reflection is shaded
according the Phong BRDF approximation.
render Describes one effect pass to evaluate a scene.
states Contains all rendering states to set up for the parent pass.
stencil clear Specifies whether a render target image is to be cleared, and which value
to use.
stencil target Specifies which <image> will receive the stencil information from the
output of this pass.
}rinary Identifies or provides a shader in binary form.
Ilsind_attribute Binds semantics to vertex attribute inputs of a shader.
1|>ind_uniform Binds values to uniform inputs of a shader or binds values to efféct parameterq upon
instantiation.
¢ode Provides an inline block of source code.
¢ompiler Contains command-line or runtime-invocation optios/for a shader compiler.
include Imports source code or precompiled binary shaders into the FX Runtime by
referencing an external resource.
linker Contains command-line or runtime-invocatior options for shader linkers to conmbine
shaders into programs.
program Links multiple shaders together to produce a pipeline for geometry processing
shader Declares and prepares a shadenfer execution in the rendering pipeline of a <pass>.
gources Concatenates the source code.for a shader from one or more sources.
3lpha Defines the alpha.portion of a <texture_ pipeline>command for combing-
mode texturing.
jrgument Defines anvargument of the RGB or alpha component of a texture-unit combingr-style
textuging\command.
¢reate 2d Assists’in the manual creation of a 2D <image> asset.
¢reate 3d Assists in the manual creation of a 3D <image> asset.
¢reate cube Initializes a cube <image> asset.
format Describes the formatting or memory layout expected of an <image> asset.
image Declares the storage for the graphical representation of an object.
init from Initializes an entire image or portions of an image from referenced or embeddedl data.
instance_image Instantiates an image to use in a shader.
library dmages Provides a library in which to place <image> assets.
RGB Defines the RGB portion of a <texture_ pipeline> command for combinef-mode
texturing.
fx .sampler common A type that describes the sampling states of the <sampler*> elements.
April 2008
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samplerlD Declares a one-dimensional texture sampler.

sampler2D Declares a two-dimensional texture sampler.

sampler3D Declares a three-dimensional texture sampler.

samplerCUBE Declares a texture sampler for cube maps.

samplerDEPTH Declares a texture sampler for depth maps.

samplerRECT Declares a RECT texture sampler.

texcombiner Defines a <texture_pipeline> command for combiner-mode texturing.

texenv Defines a <texture pipeline>command for simple, noncombiner-mode
texturing.

texture pipeline Defines a set of texturing commands that will be converted into multitexturing
operations using glTexEnv in regular and combiner mode.

About COLLADA FX

Sg¢e Chapter 7: Getting Started with FX.

April 2008
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alpha

Category: Texturing
Profile: GLES

Introduction

Sg¢e <texcombiner> for details about assignments and overall concepts.

Attributes

The <alpha> element has the following attributes:

Infers the use of glTexEnv (TEXTURE_ENV)\ COMBINE ALPHA,
operator) . Optional. See <texcombiner> for details. Valid values ar
REPLACE | MODULATE | ADD | @ADD_SIGNED | INTERPOLATE
SUBTRACT

Infers the use of glTexEnv (TEXTURE_ENV, ALPHA SCALE, scalgd).
Optional. See <texcombiner>for details.

©

bperator Enumeration

Ecale float_ type

Relatgd Elements

The <alpha> element relates to the following elements:

fParent elements texcombiner

hild elements See the following subsection:

Dther None

Child|Elements

Name/example | Description Default Occurrgdnces
<4argument> Sets up the arguments required for the given operator to be N/A 1103
executed. See main entry.

Details

S¢e <texcombiner> for details.

Example
S¢e<Ltexture pipeline>.

April 2008
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260

annotate

Category: Effects

P

rofile: All and external

Introduction

A

Concepts

A

specified with the name attribute, and value is a strongly typed value, specified as a childelement.

oo o aivanalb b aod oottt vora el F o 3 aarant-akl +
OSSO Igry (y PO A TOTAtIOT T TOT A TS (ot o oA ot UojoCT

notations represent objects of the form symbol = value, where symbol is a user-defined identifie

=

Afnotations communicate metadata from the Effect Runtime to the application only anéhare not interpreted
by the COLLADA document.
Attributes
The <annotate> element has the following attribute:
The text string name of this element that represents the symbo1 in an olpject of
hame xs: token .
the form symbol = value. Required.
Related Elements
The <annotate> element relates to the following elements:
FParent elements effect, technique (FX), pass, dewparam
hild elements See the following subsection.
ther None
Child|Elements
Name/example Description Default Occurrdnces

value element | A strongly\typed value that represents the value in an object of N/A 1

the formwsymbol = value. Consists of a COLLADA type
element that contains a value of that type. Valid type elements
are:

bool, bool2, bool3, bool4, int, int2, int3, int4
float, float2, float3, float4, float2x2, float3x3,
float4x4, string

See Chapter 11: Types.

Details

T

here is currently no standard set of annotations.

Example

<annotate name="UIWidget"> <string> slider </string> </annotate>
<annotate name="UIMinValue"> <float> 0.0 </float> </annotate>
<annotate name="UIMaxValue"> <float> 255.0 </float> </annotate>

April 2008
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argument

Category: Texturing
Profile: GLES

Introduction

Dgfines an argument of the RGB or alpha component of a texture-unit combiner-style texturing command.

Concepts
S¢e <texture pipeline> for more details about assignments and bigger picture.

This element is context-sensitive based on its parent element.

Attributes
The <argument> element has the following attributes.

Npte: In the following table, “##” means concatenate, idx represents the index in which the argument
appeared inside its parent command (Ktexenv> or <texcombiner>).and sourcevalueis a
placeholder for a value.

Optional. Identifies where the ‘source data for the argument comes from:
When the parent is <RGB>; this infers a call to glTexEnv (TEXTURE _ENV,
SRCi##idx## RGB,(Psourcevalue).
source Enumeration When the parent i$.xalpha>, this infers a call to glTexEnv (TEXTURE |ENV,
SRCH##idx## ALPHA, sourcevalue). 1
Valid valugs\aré TEXTURE | CONSTANT | PRIMARY | PREVIOUS. There i no
default.
Optignal. Provides details about how to read the value from the source:
WHen the parent is <RGB>, this infers a call to glTexEnv (TEXTURE_ENV,
OPERAND##idx##_RGB, sourcevalue) and valid values are:
SRC_COLOR | ONE_MINUS SRC_COLOR | SRC_ALPHA |
ONE_MINUS_SRC_ALPHA; the default is SRC_COLOR.

When the parent is <alpha>, this infers a call to glTexEnv (TEXTURE |ENV,
OPERAND##idx##_ ALPHA, sourcevalue) and valid values are:

SRC_ALPHA | ONE_MINUS_SRC_ALPHA; the default is SRC_ALPHA.

bperand Enumeration

Optional. The name of a sampler <newparam> from which to read the source.
Used only when source="TEXTURE". Acceptable values depend upor] which
version of OpenGL ES the shader is designed for:

e GLES 1.0, all arguments within a <texenv> element must refer to[the

sampler xs :NCName
same <newparam> because there is no combiner crossbar.

e GLES 1.1, the texture combiner crossbar is available, so this attribjite
can refer to any <newparam>.

Related Elements

The <argument> element relates to the following elements:

Parent elements RGB, alpha
Child elements None
Other None
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Details

<argument> sets up the arguments required for the given operator to be executed.

Example

See <texture pipeline>.

April 2008
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array

Category: Parameters
Profile: CG, GLES2, GLSL

Introduction

C atoa oaranantar of o oA Ao anaianal opeon s b e
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Concepts

Affray type parameters pass sequences of elements to shaders. Array types are sequences efi@single data
type, To create a multidimensional array declare it as an array of array types.

Affrays can be either unsized or sized declarations, with an unsized array requiring a concrete size (and
data) to be set using <setparam> before it can be used as a parameter for a shader.

Attributes
The <array> element has the following attribute:
length xs:positiveInteger Required. The number ofielements in the array.
Optional. Valid only imC@ scope. If true, the array can be resized when
resizable xs:boolean changed because'it is connected to a Cg unsized array. The default is
false.

Relatgd Elements

The <array> element relates to the following elements:

fParent elements in Core: newparam, setparam

In FX: create_2d, create_3d, create_cube
bhild elements None for createé2d, create3d, createcube. For others, see the following subsection.
Dther None

Child|Elements in CG Scope

Name/example Description Default Occurrdnces

w

parameter_element See “Parameter-Type Elements” at the end of the chapter for N/A 0 or mor
parameter-type elements valid in the appropriate scope:

¢ CG: cg_param group
e GLSL:glsl _value group
e GLES2: gles2 value group
Each parameter-type group also includes the <array>

element as a child. Use one additional child array element to
declare each additional dimension in the array.

See Note in “Details” about limitations on parameter-type
combinations.

Details

Note on child-element conventions: Although the schema cannot enforce these conventions, they
must be followed for an array to be valid:

April 2008
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All parameter-type child elements must be of a consistent value type.

There must be either one parameter-type child, in which case that parameter type sets the type for
the array and its value is used to initialize the entire array, or the number of parameter-type
elements must match the length attribute.

After creation, array elements can be addressed directly in <setparam> declarations using the normal
C/C++ syntax for array indexing, for example, “numbers [3]” would be used to access the fourth element
of the array in the example..

Example

A example of a rectangular array, size 2x3:

A example of a jagged array:

<newparam sid="numbers">
<array length="4">
<float>1.0</float>
<float>2.0</float>
<float>3.0</float>
<float>4.0</float>
</array>
</newparam>
<setparam ref="numbers[2]">
<float>2.5</float>
</setparam>

<array length="2">
<array length="3"><float>1</float><floatx1&/float><float>1</float></array
<array length="3"><float>1</float><float®i</float><float>1</float></array
</array>

<array length="2">

<array length="2"><float>1</fdoat><float>1</float></array>

<array length="3"><float>1gf{float><float>1</float><float>1</float></array
</array>

April 2008
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binary

C

ategory: Shaders

Profile: CG, GLES2

Introduction

Id

Conc
T

T

el
sq

Entifies or provides a shader in binary form.

epts

e binary is typically created by offline compilers to work with the GLES2 API function glShaderBinary

other binary extensions. The <binary> element occurs at one or more levels insidethe <program>

bment where a profile for GLES2 describes the shader information, compiler_settings, and linker settin
that the binary can be regenerated.

Attributes

T

Relat
T

e <binary> element has no attributes.

bd Elements

e <binary> element relates to the following elements:

is is for platforms that may benefit from, or require, a precompiled shader, although the GLES?2 profilg
designed so that the source code should still be present so that the binaries can be regenerated.

S

DI

jS

i

arent elements compiler, linker

hild elements See the following subsection\

Dther None

Child
E

Elements

actly one of the following child &lerhents must occur:

)

Name/example | Description Default Occurrgnces

ref> Contains‘the URI (xs : anyURT) of a file that contains the binary. None 1
This.element has no attributes.

thex (Sontains the binary code as a sequence of hexadecimal-encoded | None 1
format=""> binary octets.

The optional format attribute specifies an xs : token that
describes the format of the binary; typically, this value is the
appropriate file extension.

Detai

9

The binary can either come from an external file via <ref£> or be embedded in the instance document
using <hex>. <ref> requires the use of a file extension or embedded information to indicate the
formatting of the data. <hex>, on the other hand, uses the format attribute to convey additional
formatting information because no file extension is available.

April 2008

© ISO 2012 — All rights reserved

265


https://standardsiso.com/api/?name=49dedf026320c96279eb35e0e8365799

ISO/PAS 17506:2012(E)
8-12 COLLADA - Digital Asset Schema Release 1.5.0

Example

<binary><ref>file://c:/test/vertexShader.bin</ref></binary>

<binary><hex format="COMPANY PLATFORM">0123456789ABCDEF</hex></binary>

April 2008
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bind
(FX)

Category: Materials

Profile: External

uction

Intro
Bi

Conc

S
as
[oF:
sh

nds values to uniform inputs of a shader or binds values to effect parameters upon instantiation.

epts

aders with uniform parameters can have values bound to their inputs at compile time,7and need valug
signed to the uniform parameters at execution time. These values can be literal values,constant
rameters or uniform parameters. In the case of constant values, these declarations.of parameters for
ader can be used by the compiler to produce optimized shaders for that spegific'declaration.

the

<Ibind> is also used to map predefined parameters to uniform inputs at rup-time, allowing the FX Runtifne
to| automatically assign values to a shader from its pool of predefined parameters.
Attributes
The <bind> element has the following attributes:
semantic xs : NCName Which effect parameterto’bind. Required.
A reference to the 8ID-0f the value to bind to the specified semantic. Thig text
Farget sidref type string is a path-pammie following a simple syntax described in the “Addresging
Syntax” section:*Required.
Related Elements
The <bind> element relates to the followiAg elements:
FParent elements instancé material (geometry), instance material (rendering)
hild elements None
Dther Nonge
Details
Some FX Runtimé.compilers require that every uniform input is bound before compilation can happen,
while other FX-Runtimes can “semicompile” shaders into nonexecutable object code that can be inspecied
fof unbound inputs.
The <bind> and <bind_vertex input> elements bind the target to a parameter in an <effect>. [The
sgarch'string that identifies the parameter in the <effect> is specified by the semantic attribute. When
lotatirgthe-parameterinthe<effect>-search-nthefollowingorder
e Find a COLLADA FX parameter by semantic
¢ |f the profile contains shading language code, find a parameter within the shader by semantic.
e Find a COLLADA FX parameter by SID.
e |[f the profile contains shading language code, find a parameter within the shader by name.
April 2008
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Example

<instance material symbol="RedMat" target="#RedCGEffect">
<bind semantic="LIGHTPOSO" target="LightNode/translate"/>
</instance_material>

April 2008
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bind_attribute

Category: Shaders
Profile: GLES2, GLSL

Introduction

Bihds semantics to vertex attribute inputs of a shader.

Concepts

Shaders with vertex attribute variables might not use variable names that match up to semantic’names ¢f
the geometry vertex inputs. This element allows users to add an alternative semantic name 10 the shaddr’s
vgrtex attribute so that it can be more easily identified and attached to geometry by the'runtime system.

Attributes

The <bind_attribute> element has the following attributes:

The identifier for a vertex attribute variable in the shader (a formal functiop

symbol s:token X {
® parameter or in-scope global). Required.

Relatgd Elements

The <bind attribute> element relates to the following elements:

fParent elements program
hild elements semantic
Dther None

Child|Elements

Name/example | Description Default Occurrgnces
4semantic> An xs : token-containing an alternative name to the attribute None 1
variable fer'semantic binding to geometry vertex inputs. See main
entry,
Details

If no <bind_ attribute> exists for a particular variable, the FX runtime should attempt to bind to the
attribute’s name-directly.

Example

<program>
<shader stage="VERTEX"/>

<bind attribute symbol="pos">
<semantic> POSITION </semantic>
</bind attribute>
<bind attribute symbol="diffusecol">
<semantic> COLOR </semantic>
</bind attribute>
<program>

April 2008
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bind_material

Category: Materials

Profile: External

Introduction

Bi

Conc

W
ex

T
in
el
th

Nds a specific material to a piece of geometry, binding varying and uniform parameters at the same-tin

epts
hen a piece of geometry is declared, it can request that the geometry have a particular material, for
ample,

<polygons name="leftarm" count="2445" material="bluePaint">

is abstract symbol needs to be bound to a particular material instance. The application does the
Stantiation when processing the <instance_geometry> elements withinthe <bind material>
bments. The application scans the geometry for material attributes and binds actual material objects t

em as indicated by the <instance material> (geometry) symbol attributes. See “Example” below.

ne.

While a material is bound, shader parameters might also need to befesolved. For example, if an effect
reguires two light source positions as inputs but the scene contaifis eight unique light sources, which two
light sources will be used on the material? If an effect requires.ene set of texture coordinates on an objeft,
byt the geometry defined two sets of texcoords, which set wilbbe used for this effect? <bind material>
is[the mechanism for disambiguating inputs in the scene graph.
Inputs are bound to the scene graph by naming the semantic attached to the parameters and connecting
them by COLLADA URL syntax to individual elements of nodes in the scene graph, right down to the
inglividual elements of vectors.
Attributes
The <bind material> element has.io attributes.
Relatged Elements
The <bind material>-element relates to the following elements:
fParent elements instance_geometry, instance_controller
hild elements See the following subsection.
ther None
Child|Elements
Child-elements must appear in the following order if present:
Name/example Description Default Occurrences
<param> (Core) In <bind material> these are added to be targets for | None 0 or more

animation. These objects can then be bound to input
parameters in the normal manner without requiring the
animation targeting system to parse the internal layout of
an <effect>. See main entry in Core.

April 2008
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Name/example Description Default Occurrences

<technique_common> | Specifies material binding information for the common N/A 1

profile that all COLLADA implementations must support.
See “The Common Profile” section for usage information
and the following subsection for child element details.

<technique> (Core) Each <technique> specifies material binding None 0 or more

information for a specific profile as designated by the
<technique>’s profile attribute. See main entry in

Core.

dextra> See main entry in Core. N/A 0 or mor

1

Child|Elements for <bind_material> / <technique_common>

Name/example Description Default Occurrdnces
4instance material> | See main entry. N/A 1 or morp
(peometry)

Details

Example

by

The following example shows <bind material> binding a material with a geometry. The connection
bgtween the <material> id attribute and the material attribute of a <polygons> element is establish

<instance geometry url="#BeechTree">
<bind material>
<param sid="windAmount" semantic="WINDSPEED" type="float3 type"/>
<technique common>
<instance material symbol="leaf" target="MidsummerLeafOl"/>
<instance material symbol=" RedMat "target="beechBark">
<bind semantic="LIGHTPOSO" target="LightNode/translate"/>
<bind semantic="TEXCOORDO"(’target="BeechTree/texcoord2"/>
</instance_material>
</technique common>
</bind material>
</instance geometry>

U

the <instance_ material> (materials) element:

<material ide™MyMaterial"> ... </material>
<geometry>)
<pdlygons name="leftarm" count="2445" material="bluePaint">

<lgeometry>

<scene>

<instance geometry ...>
<bind material>
<technique common>
<instance material symbol="bluePaint" target="MyMaterial">

</instance material>
</technique common>

April 2008
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</bind material>
</instance geometry>

</scene>

April 2008
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bind_uniform
Category: Shaders
Profile: CG, GLES2, GLSL
Introduction
Binds values to uniform inputs of a shader or binds values to effect parameters upon instantiation.
Concepts
Shaders with uniform parameters can have values bound to their inputs at compile time, and jeed valugs
agsigned to the uniform parameters at execution time. These values can be literal valuesy'constant
parameters or uniform parameters. In the case of constant values, these declarations of parameters for the
shiader can be used by the compiler to produce optimized shaders for that specific.declaration.
<hind uniform> is also used to map predefined parameters to uniform inputséat run time, allowing the
FX Runtime to automatically assign values to a shader from its pool of predefined parameters.
Attributes
The <bind uniform> element has the following attributes:
The identifier for a uniformibput parameter to the shader (a formal functipn
symbol xs :NCName parameter or in-scope global) that will be bound to an external resource.
Required.
Relatgd Elements
The <bind_uniform> element relates to thefollowing elements:
FParent elements shader (in CG), progzam (in GLES2 and GLSL)
hild elements See the following Subsection.
Dther None
Child|Elements
Npte: Exactly one of the ehild elements <param> or a value type must appear. They are mutually
exclusive.
Name/examplé Description Default Occurrgnces
4param> See main entry. None See “Nofe”
(feference)
parameter_type See “Parameter-Type Elements” at the end of the chapter for N/A See “Nofe”
_element parameter-type elements valid in CG, GLES2, or GLSL scope,
Oependig O CoMtext:
¢ CG: cg_param group
¢ GLSL:glsl_value_group
¢ GLES2: gles2_value_group
April 2008
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Details

Some FX Runtime compilers require that every uniform input is bound before compilation can happen,
while other FX Runtimes can “semicompile” shaders into nonexecutable object code that can be inspected
for unbound inputs.

Example
<shader stage="VERTEX">
<sources entry="main"><import ref="fooShader"/>
compiller platform="PC" tTarget="GLsLE™
<bind uniform symbol="diffusecol">
<float3> 0.30 .52 0.05 </float3>
</bind_uniform>
<bind uniform symbol="lightpos">
<param ref="OverheadLightPos 03">
</bind_uniform>
</shader>
April 2008
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bind_vertex_input

Category: Materials

Profile: External

Introduction

Bihds geometry vertex inputs to effect vertex inputs upon instantiation.

Concepts

This element is useful, for example, in binding a vertex-program parameter to a <source>, (THe vertex
priogram needs data already gathered from sources. This data comes from the <input>\elements undgr
the collation elements such as <polygons> or <triangles>. Inputs access the data’in <source>s pnd
guiarantee that it corresponds with the polygon vertex “fetch”. To reference the <input>s for binding, yse

<bind vertex input>.

Attributes

The <bind vertex_input> element has the following attributes:

semantic xs : NCName Which effect parameter to bind/Required.

input_semantic xs :NCName Which input semantic tokind. Required.
input_set uint_type Which input set to binds Optional.

Relatgd Elements

The <bind vertex_input> element relates to,the following elements:

fParent elements instance_material (geometry)
bhild elements None
ther input
Details

The <bind vertex_imput> element binds geometry vertex streams (identified as <input> elementp
within geometry elemehts) to material effect vertex stream semantics. Although applications commonly
pgrform automatic binding of vertex streams with identical semantic identifiers, there are frequently
mjsmatches in a-sermantic identifier’s meaning. Use <bind vertex input> to remove these
armbiguities, which are most commonly caused by:

¢ Generalizations; for example, TEXCOORDO vS. DIFFUSE-TEXCOORD

o< _Spelling differences; for example, COLOR vs. COLOUR

o/ Abbreviations

e Verbosity

e Synonyms

The <bind> and <bind_vertex input> elements bind the target to a parameter in an <effect>. The
search string that identifies the parameter in the <effect> is specified by the semantic attribute. When
locating the parameter in the <effect>, search in the following order:

¢ Find a COLLADA FX parameter by semantic
¢ |f the profile contains shading language code, find a parameter within the shader by semantic.

April 2008
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e Find a COLLADA FX parameter by SID.
e |[f the profile contains shading language code, find a parameter within the shader by name.

Example

The following example applies a wet-feathers material to a duck model. The duck model may have normal
ap texture coordinates, which it calls TEXCOORDO (semantic=TEXCOORD and set=0), and base
color texture coordinates, which it calls TEXCOORDL1.

m

There are circumstances where semantic names for texture coordinates (or other goemetry streams) do not

m
Tl

id
<l
N

Wi
Cd

ntch up. For example, the wet-feathers material may have normal map texture coordinates called

bntical names have been swapped so, to bind these mismatched objects, swap them using
pind vertex input>.

mbination of a semantic name and a set number.

<instance geometry url="#duck">
<bind material>
<technique common>
<instance material symbol="regionl" target="#wet-feathers">
<bind vertex input semantic="TEXCOORDIZ
input semantic="TEXCOORD" inpfit)set="0"/>
<bind vertex input semantic="TEXCQORDO"
input semantic="TEXCOORD sixlput set="1"/>
</instance material>
</technique common>
</bind material>
</instance geometry>

EXCOORD1 and base color texture coordinates called TEXCOORDO. In this case, the meanings of-these

pte that the semantic attribute refers to the semantic in the material effect while the attributes prefixgd
th input_ refer to the geometry vertex <bind vertex input> streams, which-are‘identified by th

[©)
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blinn

Category: Rendering
Profile: COMMON

Introduction

Pfoduces a shaded surface with a Blinn BRDF approximation.

Concepts

Used inside a <profile_ COMMON> effect, <blinn> declares a fixed-function pipeline that(produces 4
shaded surface according to the Blinn-Torrance-Sparrow lighting model or a close appreXimation.

This equation is complex and detailed via the ACM, so it is not detailed here. Refer ta-*Models of Light
Reflection for Computer Synthesized Pictures,” SIGGRAPH 77, pp 192-198
(hitp://portal.acm.org/citation.cfm?id=563893).

Maximizing Compatibility:
T maximize application compatibility, it is suggested that developers usethe Blinn-Torrance-Sparrow for
<shininess> in the range of 0 to 1. For <shininess> greater than 1.0, the COLLADA author was

probably using an application that followed the Blinn-Phong lighting model, so it is recommended to
sypport both Blinn equations according to whichever range the shininess resides in.

The Blipn-Phong equation
The Blinn-Phong equation is:

color =< emission > + < ambient > *al+ < diffuse > xmax(N o L,0}+ < specular > * max(H e N ,0)<Shim."m>

where:

* g/ - A constant amount of ambientilight contribution coming from the scene. In the COMMON
profile, this is the sum of all the.<Tight><technique common><ambient> values in the
<visual_scene>.

e N - Normal vector (normalized)
e [ — Light vector (normalized)
e - Eye vector (narmalized)

e H - Half-anglewector,calculated as halfway between the unit Eye and Light vectors, using the
equation H=normalize(l+L)

Attributes

The <blinn> element has no attributes.

Related Elements

The <blinn> element relates to the following elements:

Parent elements technique (FX) in profile_COMMON
Child elements See the following subsection.
Other None

April 2008
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Child Elements

Child elements must appear in the following order if present:

Name/example

Description

Default

Occurrences

<emission>

Declares the amount of light emitted from the surface of this
object. See £x_common_color_ or_texture type.

N/A

Oor

<ambient> (FX)

Declares the amount of ambient light emitted from the
surface of this object.

N/A

Oor1

Soe-£:—common—coleor—or—texture—typ
—Epe-

q4diffuse>

Declares the amount of light diffusely reflected from the
surface of this object.

See £x_common_color_ or_ texture_type.

N/A

Oori

4specular>

Declares the color of light specularly reflected from the
surface of this object.

See £x_common_color_ or_ texture_type.

N/A

Oor1

4shininess>

Declares the specularity or roughness of the specular
reflection lobe. £x_common_float or param type;
see main entry.

N/A

Oor1

qreflective>

Declares the color of a perfect mirror reflection.
See £x_common_color_or_ texture_type.

N/A

Oor

q4reflectivity>

Declares the amount of perfect mirror reflection to be added
to the reflected light as a value between ©.0 and 1.0.
fx_common_float or_param‘bype; see main entry.

N/A

Oor1

4transparent>

Declares the color of perfectly refracted light.

See £x_common_color er. texture_type and
“Determining Transparengy (Opacity)” in Chapter 7: Getting
Started with FX.

N/A

Oor1

4transparency>

Declares the amountof perfectly refracted light added to the
reflected color as.a scalar value between 0.0 and 1.0.

fx _commonNfloat or_param type; see main entry
and “Detéecmining Transparency (Opacity)” in Chapter 7:
Getting‘Started with FX.

N/A

Oor1

4index of refraction>

Declares the index of refraction for perfectly refracted light
as ‘a single scalar index.
fx_common_float or_ param type; see main entry.

N/A

Oor1

Details

Example

This isramexample of a dark red effect with a shiny, pinpoint specular highlight.

<library effects>

<effect id="blinnl-fx">
<profile COMMON>
<technique sid="common">

<blinn>

<emission>

<color>0 0 0 1.0</color>
</emission>
<ambient>

<color>0 0 0 1.0</color>
</ambient>

April 2008
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<diffuse>
<color>0

</diffuse>

<specular>
<color>0

.500000 0.002000 0 1.0</color>

.500000 0.500000 0.500000 1.0</color>

</specular>
<shininess>

<float>0

.107420</float>

</shininess>
<reflective>

ISO/PAS 17506:2012(E)
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color>U

<color>0

<float>1

</blinn>
</technique>

</effect>

u U 1.0 color

</reflective>
<reflectivity>
<float>0</float>
</reflectivity>
<transparent opaque="RGB ZERO">

0 0 1.0</color>

</transparent>
<transparency>

.000000</float>

</transparency>

<index of refraction>
<float>0</float>

</index of refraction>

</profile COMMON>

© ISO 2012 — All rights reserved
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code

Category: Shaders
Profile: CG, GLES2, GLSL

Introduction

Provides an inline block of source code.

Concepts

Source code can be inlined into the <effect> declaration to be used to compile shaders,

Attributes

The <code> element has the following attributes:

A text string value containing the scoped identifier. &f this element. This value mugt be

unique within the scope of the parent element. AnLidentifier for the source code tp allow
the block to be locally referenced by other elefnents. Optional. For details, see “Address
Syntax” in Chapter 3: Schema Concepts:

5id sid_type

Relatgd Elements

The <code> element relates to the following elements:

FParent elements profile CG, profile_GLSL, profile GLES2
hild elements None
Dther None
Details

Infined source code, included as xs: string, must escape all XML identifier characters, for example,

“_n

converting “<” to “&lt;”.

Example

<code sid="lighting code">
matrix4dx4 mat” : MODELVIEWMATRIX;
float4 1ldghiting fn( varying float3 pos : POSITION,

</code>

April 2008
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color_clear

Category: Rendering
Profile: CG, GLES, GLES2, GLSL

Introduction

Specifies whether a render target image is to be cleared, and which value to use.

Concepts

Before drawing, render target images may need to be reset to a blank canvas or default. The
<¢olor_clear> declarations specify which value to use. If no clearing statement is inclyded, the targd
image is unchanged as rendering begins.

—

Attributes
The <color_ clear> element has no attributes in GLES scope.

—

has the following attribute in CG, GLES2, and GLSL scope:

Which of the multiplerender targets is being set. The default is .

index xs:nonNegativelInteger )
g g Optional.

Related Elements

The <color_clear> element relates to the following“elements:

fParent elements evaluate
Phild elements None
ther None
Details

This element contains four flogting*point values representing the red, green, blue, and alpha channels.

When this element exists inside a pass, it is a cue to the runtime that a particular backbuffer or render-
tajget resource should be dleared. This means that all existing image data in the resource should be

replaced with the colotprovided. This element puts the resource into a fresh and known state so that other
operations that use.this resource execute as expected.

The index attribute identifies the API's render-target resource index that you want to clear. An index of|0O
dentifies the primary resource. The primary resource may be the backbuffer or the override provided with
ar) appropriate <* _target> element (Kcolor target>, <depth_target>, Or <stencil target>).

Current platforms have fairly restrictive rules for setting up multiple render targets (MRTs). For example,
MBIs.on most Direct3D® 9 class pln’rfnrmq can have nnly four color buffers which must all be the samel
size and pixel format, one depth buffer, and one stencil buffer active for all color buffers. The COLLADA FX
declaration is designed to be looser in its restrictions, so an FX runtime must validate that a particular MRT
declaration in a <pass> is possible before attempting to apply it, and flag it as an error if it fails.

Example

<color_clear index="0">0.0 0.0 0.0 0.0</color_clear>

April 2008
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color_target

Category: Rendering
Profile: CG, GLES, GLES2, GLSL

Introduction

Specifies which <image> will receive the color information from the output of this pass.
Concepts
Multiple Render Targets (MRTs) allow fragment shaders to output more than one value per.pass, or to
redirect the standard depth and stencil units to read from and write to arbitrary off-screen\buffers. Thesg
elements tell the FX Runtime which previously defined images to use or from which parameter to fetch the
image.
Attributes
The <color_ target> element has no attributes in GLES scope.
It has the following attributes in CG, GLES2, and GLSL scope:
) Indexes one of thedMultiple Render Targets. The default is 0.
index xs:nonNegativelnteger )
Optional.
Indexes a subimage inside a target <surface>, including a sirgle
slice xs:nonNegativeInteger MIP-maprevel, a unique cube face, or a layer of a 3D texture. The
default is 0. Optional.
nip xs:nonNegativeInteger Theldefault is 0. Optional.
Valid values are POSITIVE_X, NEGATIVE_X, POSITIVE Y,
Face Enumeration NEGATIVE_Y, POSITIVE_Z, and NEGATIVE_Z. The default i
POSITIVE_X. Optional.
Related Elements
The <color_target> elemént relates to the following elements:
FParent elements evaluate
hild elements See the following subsection.
Dther newparam, image
Child|Elements
Npte: Exactly one of the child elements <param> or <instance_image> must appear. They are
mtually ‘exclusive.
Name/example Description Default Occurrences
<param> (reference) References a sampler parameter to determine which None Oor1
image to use. See main entry.
<instance_image> Directly instantiates a renderable image. See main None Oor1
entry.

April 2008
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Details

Current platforms have fairly restrictive rules for setting up MRTs; for example, most Direct3D® 9 class
hardware supports only four color buffers, which must be all of the same size and pixel format, and only
one depth buffer and one stencil buffer active for all color buffers. The COLLADA FX declaration is designed
to be looser in its restrictions, so an FX runtime must validate that a particular MRT declaration in a <pass>

is possible before attempting to apply it, and flag it as an error if it fails.

This element contains either a <param> that references a <newparam> containing a <sampler *>oran
<instance image> to link directly to an image. If n0 <color target> is specified, the FX runtime
uges the default backbuffer set for its platform.

Example

<newparam sid="surfaceTex">
<sampler2D><instance image url="renderTargetl"/></sampler2D>
</newparam>
<technique>
<pass>
<evaluate>
<color target index="0">
<param ref="surfaceTex"/>
</color target>
</evaluate>
</pass>
</technique>

April 2008
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compiler

Category: Shaders
Profile: CG, GLES2

Introduction

Concepts

The shader compiler accepts shader program source code (see <sources>) and compiles(ityinto
mpchine-executable object code. The shader compiler accepts command-line options that-€onfigure it §
pgrform specific operations.

Contains command-line or runtime-invocation options for a shader compiler.

@]

Attributes
The <compiler> element has the following attributes.
platform xs:string Required. The subplatform name to distinguish between multiple compiler settings.
L arget xs:string Optional. Target binary profile. For exkdmple, arbvpl, arbfpl, glslv, glg41f,
hlslv, hlslf,vs_3 0, ps_ 3/
bptions xs:string Optional. Compiler options.

Relatgd Elements

The <compiler> element relates to the following elements:

fParent elements shader
hild elements See the following subsection.
ther sources, linker

Child|Elements

Child elements must appearin-the following order if present:

Name/example Description Default Occurrdnces
4binary> See main entry. None Oor
Details

This elementvContains text that is the compilation options given to the tool as a text string. It can optiona

contain‘abinary representation of the compiled results.

Yy

Exampte

<compiler platform="PC" target="arbvpl" options="-debug"/>

April 2008
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constant

(FX)
Category: Rendering
Profile: COMMON

Introduction

Pfoduces a constantly shaded surface that is independent of lighting.

Npte: For the <constant> related to texture combiners, see <texenv> and <texcombiner>.

Concepts

Used inside a <profile_ COMMON> effect, declares a fixed-function pipeline that produces a constantly
shiaded surface that is independent of lighting.

The reflected color is calculated as:
color =< emission >+ < ambient > *al
where:

* g/ - A constant amount of ambient light contribution comingfrom the scene. In the COMMON
profile, this is the sum of all the <1light><technique)common><ambient><color> values|in
the <visual_ scene>.

Attributes

The <constant> element has no attributes.

Related Elements

The <constant> element relates to(the following elements:

fParent elements technigque (FX) in profile_COMMON
hild elements See'the following subsection.
Dther Nonhe

Child|Elements

Child elements must appear in the following order if present:

Name/example Description Default Occurrdnces

JYemission> Declares the amount of light emitted from the surface | N/A Oor1
of this object.

Q
OCT LX cdnmrcn—cutcr—o'r—t'exture—typ'e.

<reflective> Declares the color of a perfect mirror reflection. N/A Oor1
See £x_common_color or_ texture type.

<reflectivity> Declares the amount of perfect mirror reflection to be N/A Oor1
added to the reflected light as a value between 0.0
and 1.0. See

fx_common_float or_ param_type.

April 2008
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Name/example Description

Default

Occurrences

<transparent> Declares the color of perfectly refracted light.

See fx_common_color_or_texture_type and
“Determining Transparency (Opacity)” in Chapter 7:
Getting Started with FX.

N/A

Oor1

<transparency> Declares the amount of perfectly refracted light added

to the reflected color as a scalar value between 0.0
and 1.0. See £x_common_float_ or_param_type

and “Determining Transparency (Opacity)” in Chapter

N/A

Oor

7: Getting Started with FX.

Jindex_of refraction> | Declares the index of refraction for perfectly refracted

light as a single scalar index.
Seefx_common_float_or_param_type.

N/A

Oer 1

Details

Example

The following example shows a cube that is fully transparent (invisible):

<effect id="surfaceShaderl-fx">

<profile COMMON>
<technique sid="common">
<constant>
<emission>
<color>0 0 0 1.0</color>
</emission>
<reflective>

<color>1.000000 1.Q00000 1.000000 1.0</color>

</reflective>

<reflectivity>
<float>0.000000</float>

</reflectivity>

<transparent opaque="RGB ZERO">

<colof>1%.000000 1.000000 1.000000 1.0</color>

</transparent>
<transparency>
<float>1.000000</float>
</transparency>
<index of refraction>
<float>0</float>
</index of refraction>
</constant>
</technique>
</profile COMMON>
</effect>

In the preceding example, to change the cube to opaque black from transparent, change this:

to this:

April 2008
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The following example simply sets the constant to red:

<profile COMMON>
<technique sid="T1">
<constant>
<emission><color>1.0 0.0 0.0 1.0</color></emission>
</constant>
</technique>
</profile COMMON>

This example takes the color from a parameter:

<profile COMMON>
<newparam sid="myColor">
<float4> 0.2 0.56 0.35 1</float4d>
</newparam>
<technique sid="T1">
<constant>
<emission><param ref="myColor"/></emission>
</constant>
</technique>
</profile COMMON>

Note that rasterizer and ray tracers may produce vastly different results depending on how or whether tiey
choose to support features such as refraction.

April 2008
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create_2d

Category: Texturing

Profile: External

Introduction
Assistsir-the-maruat-cresherota2b—————=assek

Concepts

Users can define the image dimensions and structure before filling it in. This element is often-used for
repder targets since they are typically not initialized with data. This element provides far morecontrol over
imjage creation than <init_from>, although it is not necessarily a more desirable approach. It describps
the 2D structure that the user would like to generate and then describes the data that-should be loaded
info each portion of that structure.

Attributes

The <create_2d> element has no attributes.

Relatgd Elements

The <create_2d> element relates to the following elements:

fParent elements image
hild elements See the following subsection.
ther None

Child|Elements

Child elements must be in the following.order if specified:

Name/example Description Default Occurfences

4size_exact Specifiessthat the surface should be sized to these exact None Oori
width="512" dimensions. The two xs :unsignedInt attributes are required.
height="512" Either<size exact>or<size_ ratio>, but not both, must

3 De_specified.

§size_ratio Specifies that the image size should be relative to the size of the None Oor1
width="1.0Y viewport. For example, 1,1 is the same size as the viewport;

height="3.90"> 0.5,0.5 is 1/4 the size of the viewport and half as long in either
direction. The two £loat_type attributes are required.

Either <size_exact> or<size_ ratio>, but not both, must

be specified.
4ImiPs MIP information. Either <mips> or <unnormalized>, but not None Oori
levels="8" both, must be specified. Both artguments are required:
auto_generate e The levels attribute is an xs:unsignedInt, where
="true"> 1is no MIPs and 0 is maximum levels, defined as the

following in both OpenGL and DirectX:
1+ floor(log 2(max(w, h,d )))

* Use auto_generate attribute to initialize higher MIP
levels that should be automatically generated by the
application or its graphics API.

April 2008
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Name/example Description Default Occurrences

<unnormalized> Unnormalized addressing of texels. (0-W, 0-H). Either <mips>or | None Oori
<unnormalized>, but not both, must be specified because the
addressing is not uniform per level. This is equivalent to OpenGL
textureRECT extension. This element has no attributes.

There is no equivalent feature in DirectX.

<array Specifies the length of the 2D array. The 1length attribute is a None Oor1
length="32" required xs :positiveInteger
4format> Specifies an image’s pixel or compression format. If not present, None Oort

the format is assumed to be RBG8B8AS linear. See main entry.

4init from> Specifies which 2D image to initialize and which MIP level to None 0 or mare
initialize. See main entry.

Details

<¢reate_ 2d> allows the custom initialization of a 2D texture. Initializes a custom 2D image by specifying
it size, viewport ratio, MIP levels, normalization, pixel format, and data sources,\lt also supports arrays pf
2D images.

D
©)
=

A2D image’s dimensions are specified by either the <size exact> orgsize_ ratio> elements. Onp
the other must be specified.

The 2D image type is created by taking into consideration whether €ither <unnormalized> or an
<array> element exists. If neither exists, it is a regular 2D image where the sampling coordinates are
ngrmalized and it is not an array.

Ope or more <init_from>s initialize each portion of the image, although this is not necessary and the
image might remain empty to allow other operations;ssuch as render, to provide the data.

Example

The following example shows the custom(initialization of a 2D image from a source file. The initialization
intludes the specification of 6 MIP levelsand that the application should generate them.

<library images>
<image name="Noise'x
<create 2d>
<size exact\width="128" height="128"/>
<mips lege¥$="6" auto generate="true"/>
<format>
<ex@&Or>R8GB8B8AB</exact>
</fQrmat>
<imAt from>
gref>./images/Noise2D.tga</ref>
</init from>
</create 2d>
</image>
</library images>

April 2008

© 1SO 2012 — Al rights reserved 289


https://standardsiso.com/api/?name=49dedf026320c96279eb35e0e8365799

ISO/PAS 17506:2012(E)

8-36 COLLADA - Digital Asset Schema Release 1.5.0

create_3d

Category: Texturing

Profile: External

Introduction
Assiststr-the-maroat-crestereota3b—————=assek

Concepts

Users can define the image dimensions and structure before filling it in. This element provides.far' more
c@ntrol over image creation than <init from>, although it is not necessarily a more desiraple approagh.

It Hescribes the 3D structure that the user would like to generate and then describes the.data that shoul
bg loaded into each portion of that structure.

[oX

Attributes

The <create_3d> element has no attributes.

Relatged Elements

The <create_3d> element relates to the following elements:

fParent elements image
hild elements See the following subsection.
ther None

Child|Elements

Name/example Description Default Occurrgnces
4size Specifies that the surface should be sized to these exact None 1

width="256" dimensions., The three xs : unsignedInt attributes are

height="256" required.

depth="256"
4dmips MIP information. Both attributes are required: None 1

levels="7" e The levels attribute is an xs:unsignedInt,

auto_genefaté where 1 is no MIPS and 0 is maximum levels,

=" EruaT > which is defined as the following in both OpenGL
and DirectX:

1+ ﬂoor(log Z(max(w, h,d )))

e Useanto generate aftribute to injtialize higher
MIP levels that should be automatically generated
by the application or its graphics API.

<array Specifies the length of the 3D array. The 1ength attribute | None Oor1
length="8"> is a required xs : positiveInteger. Note: Currently,
few APIs support 3D arrays.

<format> Specifies an image’s pixel or compression format. If not None Oor1
present, the format is assumed to be R8G8B8AS linear.
See main entry.

April 2008
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Name/example

Description

Default

Occurrences

<init_from>

Specifies which 3D image to initialize and which MIP level
to initialize. See main entry.

None

0 or more

Details

Initializes a custom 3D image (a volumetric image) by specifying its size, MIP level, pixel format, and data
sources. It also supports arrays of 3D images.

A 3D-image’s dimensionsare specified by the <size> glement

The 3D image type is created by taking into consideration whether an <array> element exists. If not, it

a fegular 3D image that is not an array.

Example

<create 3d>
<format>

</format>

</imaged

<library images>
<image name="Noise3D">

<size width="128" height="128" depth="128"/>
<exact>A8</exact>

<init from depth="0">
<ref>./images/Noise2D slice0.tga/ref>
</init from>

<init from depth="1">
<ref>./images/Noise2D slisel.tga</ref>
</init from>

<init from depth="2">
<ref>./images/Noise2b’/slice2.tga</ref>
</init from>

<init from deptih="127">
<ref>./images/Noise2D slicel27.tga</ref>
</init frém>

</create3d>

</librézy images>

Ope or more <init_from>s initialize each portion of the image, although this is not necessaty’and the
image might remain empty to allow other operations, such as render, to provide the data:

The following examples shows the initialization of a 3D noise cube by loading separate 2D images into the
depth slices of the 3D image. The format specifies an 8-bit source.

S
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create cube

Category: Texturing

Profile: External

Introduction

InfHalizes-aetbe—————assek

Concepts

Attr

the cube faces.

ibutes

Relatgd Elements

The <create_cube> element has no attributes.

The <create_cube> element relates to the following'elements:

This element is to assist in the creation of a cube-shaped <image> asset. This prevides far more contr
oyer image creation than <init_from>, although it is not necessarily a more desirable approach. It

dgscribes the cube-shaped structure that the user would like to generate and then describes the data t
load into each portion of that structure.

Users can define the image dimensions and structure before filling it in. Initializes the six faces\of a cube|by
specifying its size, MIP level, pixel format, and data sources. It also supports arrays of images on each g

=

fParent elements image
hild elements See the following subsection.
Dther None
Child|Elements
Name/example Deseription Default Occurrgnces
qsize Spetifies that the cube surfaces should be sized to these None 1
width="256"> exact dimensions. The xs :unsignedInt width
attribute is required.
4mips MIP information. Both attributes are required: None 1
levels="7" ® The levels attribute is an xs: unsignedInt,
auto_generate where 1 is no MIPS and 0 is maximum levels,
="rues which is defined as the following in both OpenGL
and DirectX:
1+ ﬂoor(log Z(max(w, h, d)))
* Use auto generate attribute to initialize higher
MIP levels that should be automatically generated
by the application or its graphics API.
<array Specifies the length of the cube array. The required None Oor1
length=16> length attribute is an xs: positiveInteger. Note:
Currently, few APIs support 3D arrays.
April 2008
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Name/example Description Default Occurrences

<format> Specifies an image’s pixel or compression format. If not None Oor1
present, the format is assumed to be R8G8B8AS linear.
See main entry.

<init from> Specifies which cube image to initialize, which MIP level to | N/A 0 or more
initialize, and which cube face within the MIP that is to be
initialized. See main entry.

Details
Alcube image’s dimensions are specified by the <size> element.
The cube image type is created by taking into consideration whether an <array> element exists.Af not| it
is|a regular cube image that is not an array.
Ope or more <init_£from>s initialize each portion of the image, although this is not netessary and the
image might remain empty to allow other operations, such as render, to provide the data.
Example
The following example shows the initialization of the six faces of a cube map:
<library images>
<image name="SkyCube">
<create cube>
<size width="128"/>
<mips levels="0" auto generate="false"/>
<format>
<exact>R8G8B8A8</exact>
</format>
<init from face="POSITIVE X">
<ref>./images/sky x pos.tga</ref>
</init from>
<init from face="NEGATIVE(X">
<ref>./images/sky x ned.tga</ref>
</init from>
<init from face="BROSITIVE Y">
<ref>./images/sky\y pos.tga</ref>
</init from>
<init from faee="NEGATIVE X">
<ref>./imdgeés/sky y neg.tga</ref>
</init fxom>
<init_£¥Om face="POSITIVE Z">
<ref>//images/sky z pos.tga</ref>
</¢nit from>
£ipit from face="NEGATIVE X">
<ref>./images/sky z neg.tga</ref>
</init from>
</create cube>
iraere
</library images>
April 2008
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depth_clear

Category: Rendering
Profile: CG, GLES, GLES2, GLSL

Introduction

B¢
<(

bfore drawing, render target images may need resetting to a blank canvas or to a default. These
lepth clear> declarations specify which value to use. If no clearing statement is included, the targe

—

image is unchanged as rendering begins.
Attributes
The <depth_clear> element has no attributes in GLES scope.
It pas the following attribute in CG, GLES2, and GLSL scope:
} ndex s :nonNegativeInteger Whichlof the multiple render targets (MRTSs) is being set. The default is
0. Optional.
Related Elements
The <depth_clear> element relates to the following elements:
FParent elements evaluate
hild elements None
Dther None
Details
This element contains a singlelfloating-point value that is used to clear a resource.
When this element exists/inside a pass, it a cue to the runtime that a particular backbuffer or render-tardet
resource should be cleared. This means that all existing image data in the resource should be replaced with
the floating-point valteprovided. This puts the resource into a fresh and known state so that other
operations with this yesource execute as expected.
The index attfibute identifies the resource that you want to clear. An index of O identifies the primary
resource, The primary resource may be the backbuffer or the override provided with an appropriate
<¥_tafget> element (<color_target>, <depth target>, or <stencil target>)
Diéct3D® 9 class platforms have fairly restrictive rules for setting up MRTs; for example, MRTs can havg

only four color buffers, which must be all of the same size and pixel format, and only one depth buffer and
one stencil buffer active for all color buffers. The COLLADA FX declaration is designed to be looser in its
restrictions, so an FX runtime must validate that a particular MRT declaration in a <evaluate> is possible
before attempting to apply it, and flag it as an error if it fails.

Example

<depth_clear index="0">0.0</depth clear>

April 2008
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depth_target
Category: Rendering
Profile: CG, GLES, GLES2, GLSL
Introduction
S
Concepts
Multiple Render Targets (MRTs) allow fragment shaders to output more than one value per pass, or to
regirect the standard depth and stencil units to read from and write to arbitrary off-screen buffers. These
elements tell the FX Runtime which previously defined image to use or which parametento use to locatel the
image.
Attributes
The <depth_target> element has no attributes in GLES scope.
It pas the following attributes in CG, GLES2, and GLSL scope:
} ndex s :nonNegativeInteger Indgxes one of the Mulltiple Render Targets (MRTs). The default s O.
Optional.
Indexes a subiinage inside a target <surface>, including a single
slice xs:nonNegativeInteger MIP-map levgl, a unique cube face, or layer of a 3D texture. The
default i*0x Optional.
nip xs:nonNegativeInteger The default is 0. Optional.
Valid-values are POSITIVE_X, NEGATIVE X, POSITIVE_Y,
Face Enumeration NEGATIVE_Y, POSITIVE Z, and NEGATIVE_Z. The default ig
POSITIVE_X. Optional.
Related Elements
The <depth_target> elementitelates to the following elements:
FParent elements evaluate
hild elements See the following subsection
Dther None
Child|Elements
Npte: Exactly one of the child elements <param> or <instance_ image> must appear. They are
mutuallysexclusive.
\ Igmn/m(nmlnln ﬁncr\rip’rinn Default Qccurrdnces
<param> (reference) References a sampler parameter to determine which image | None Oor1
to use. See main entry.
<instance_image> Directly instantiates a renderable image. See main entry. None Oor
Details
Current platforms have fairly restrictive rules for setting up MRTs; for example, only four color buffers, which
must be all of the same size and pixel format, and only one depth buffer and one stencil buffer active for all
April 2008
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color buffers. The COLLADA FX declaration is designed to be looser in its restrictions, so an FX runtime
must validate that a particular MRT declaration in a <pass> is possible before attempting to apply it, and
flag it as an error if it fails.

If no <depth_target> is specified, the FX Runtime uses the default depthbuffer set for its platform.

Example
<newparam sid="surfaceTex">
<sampler2D><instance image url="renderTargetl"/></sampler2D>
TTewparam
<technique>
<pass>
<evaluate>
<depth_target>
<param ref="surfaceTex"/>
</depth_target>
</evaluate>
<depth clear>0.0</depth clear>
</pass>
<technique>
April 2008
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draw

Category: Rendering
Profile: CG, GLES, GLES2, GLSL

Introduction

Ingtructs the FX Runtime what kind of geometry to submit.

Concepts

9%
Q

When executing multipass techniques, each pass may require different types of geometry 10 be’submitt
Ope pass may require a model to be submitted, another pass may need a full screen qudd to exercise g
frqagment shader over each pixel in an off-screen buffer, while another pass may need only front-facing
polygons. <draw> declares a user-defined string that can be used as a semantic describing to the FX
Riintime what geometry is expected for this pass.

Attributes

The <draw> element has no attributes.

Relatged Elements

The <draw> element relates to the following elements:

fParent elements evaluate
hild elements None
ther None
Details

The <draw> element contains an xs( string. The following list includes common strings to use in
<qlraw>, although you are not limited to only these strings:

* GEOMETRY: The geomgtny associated with this <instance geometry> or
<instance_matetrial> (geometry).

* SCENE_GEOMETRY. Draw the entire scene’s geometry but with this effect, not the effects or
materials already associated with the geometry. This is for techniques such as shadow-buffer
generation; Where you might be interested only in extracting the Z value from the light. This is
without fegard to ordering on the assumption that ZBuffer handles order.

* SCENE' IMAGE: Draw the entire scene into my targets. Use the appropriate effects or materials for
each object. This is for effects that need an accurate image of the scene to work on for effects such
ds postprocessing blurs. This is without regard to ordering on the assumption that depth-buffer
handles order.

* FULL_SCREEN_QUAD: Positions are 0,0 to 1,1 and the UVs match.

* FULL_SCREEN QUAD PLUS_HALF_PIXEL: Positions are 0,0 to 1,1 and the UVs are off by plus 2
of a pixel’s UV size.

Example

<!-- Draw the scene to the MyRenderTarget image -->
<pass>
<evaluate>

April 2008
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<color target><param ref="MyRenderTarget" /></color target>

<draw>SCENE IMAGE</draw>
</evaluate>
</pass>

<!-- The engine should submit a screen-aligned quad despite whatever geometry
the material might be attached to... draw it to the screen-->

<pass>
<evaluate>
<draw>FULL_SCREEN_QUAD</draw>

svaluace
</pass>

<!-- Draw the geometry that the material is attached to
screen -->
<pass>
<evaluate>
<draw>GEOMETRY</draw>
</evaluate>
</pass>

draw it to the

April 2008
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effect

Category: Effects
Profile: Effect

Introduction

Provides a self-contained description of a COLLADA effect.

Concepts

An effect defines the equations necessary for the visual appearance of geometry and screen:-space ima

p

T

b

ocessing.

Programmable pipelines allow stages of the 3D pipeline to be programmed using highslevel languages.

ese shaders often require very specific data to be passed to them and require the-fest of the 3D pipe

to|be set up in a particular way in order to function. Shader Effects is a way of describing not only shade

t also the environment in which they will execute. The environment requires.description of images,

sgmplers, shaders, input and output parameters, uniform parameters, andvyender-state settings.

Adlditionally, some algorithms require several passes to render the effectThis is supported by breaking

p
<

u

b
0

ipeline descriptions into an ordered collection of <pass> objects{ These are grouped into
technique>s that describe one of several ways of generatingan effect.

Elements inside the <effect> declaration assume the use«Pan underlying library of code that handleg
the creation, use, and management of shaders, source céde, parameters, etc. We shall refer to this

derlying library as the “FX Runtime”.

Parameters declared inside the <effect> elementbut outside of any <profile *> element are said

in “<effect> scope”. Parameters inside <effect> scope can be drawn only from a constrained li
basic data types and, after declaration, aré.available to <shader>s and declarations across all profilg

je

ine

<¢ffect> scope provides a handy way to'parameterize many profiles and techniques with a single
pgrameter.
Attributes
The <effect> element has.the following attributes:
Ld xs:ID Global identifier for this object. Required.
hame xs.: token Pretty-print name for this effect. Optional.

Relatgd Elements

The <effect> element relates to the following elements:
FParent'elements library effects
hild elements See the following subsection.
Other instance_effect

Child Elements

Child elements must appear in the following order if present:

Name/example Description Default Occurrences
<asset> See main entry in Core. N/A Oori
April 2008
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Name/example Description Default Occurrences
<annotate> See main entry. N/A 0 or more
newparam See main entry. N/A 0 or more
profile At least one profile must appear, but any number of any of N/A 1 or more
the following profiles can be included:
¢ <profile BRIDGE>
¢ <profile_ CG>
® <profile GLES>
® <profile GLES2>
¢ <profile_ GLSL>
¢ <profile COMMON>
See main entries.
4extra> See main entry in Core. N/A 0 or morg
Details
Example

<effect id="fx-simple-uid71243231231" name="sifple diffuse with one light">

<profile CG>

<!-- see p

</profile CG
</effect>

rofile CG example -->
>

April 2008
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evaluate

Category: Rendering
Profile: CG, GLES, GLES2, GLSL

Introduction

Contains evaluation elements for a rendering pass.

Concepts

This element contains actions related to drawing: what to draw and where to draw it to. Its,¢hildren
describe important details of how to use or invoke the pass and what data is required frofm'the scene. Th
primarily includes command-oriented information that will result in data change, as opposed to other
groupings that collect state information or shader information but do not directly manipulate drawable
syrfaces.

is

Attributes

The <evaluate> element has no attributes.

Related Elements

The <evaluate> element relates to the following elements;

FParent elements pass
Child elements See the following subsections.
ther None

Child|Elements

Child elements must appear in the following order if present:

Name/example Descriptien Default Occurrgnces
§color_target> Seg-main entry. None Oor
4depth_target> Seemain entry. None Oor1
4stencil target> (CFSee main entry. None Oor1
§color_clear> See main entry. None Oor
qdepth_clear> See main entry. None Oor
Ystencil ckear> See main entry. None Oor1
4draw> See main entry. None Oor
Detai|s

This element is primarily for organizational purposes. It logically groups elements that are required to
evaluate or invoke a pass and separates them from other groups, such as API state information or shader
program creation information.

Example

<newparam sid="renderTex">
<sampler2D><instance image url="renderTargetl"/></sampler2D>
</newparam>

April 2008
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<technique>
<pass>
<states>
</states>
<program>
</program>
<evaluate>
<color target>

Param rel="renderlTex
</color target>
<draw>SCENE GEOMETRY</draw>
<evaluate>
</pass>
</technique>

April 2008
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format

Category: Texturing

Profile: External

Introduction

Ds ; ; : oot
i U0V UL,

Concepts

A <image> asset can lay out its color information in many different ways. The format elementhelps to

déscribe how its texel information is encoded. This element supports an exact encoding aid a generic
hipting fallback mechanism.

Attributes

The <format> element has no attributes.

Relatged Elements

The <format> element relates to the following elements:

fParent elements create_2d, create_3d, create_cube
hild elements See the following subsection.
Dther None

Child|Elements

Child elements must appear in the following ‘erder if present:

Name/example Description Default Occurrgnces
<4hint If this element or a higher precedence element is not None 1
d¢hannels=. .. present then'use a common format R8G8B8AS8 with linear

fange=. .. color(@radient, not sSRGB. The element contains no data.

precision=. .. The attributes are:

$pace=. .. e channels: Required enumeration. See “Details.”

4 * range: Required enumeration. See “Details.”

® precision: Optional enumeration. The default is
DEFAULT. See “Details.”

e space: Optional xs: token.

{exact> Contains a string representing the profile- and platform- None Oor1
specific texel format that the author would like this surface
to use If this element is not QpP(‘iﬁPd orifitis Qpp(‘iﬁpd but
the application cannot process the specified format, then
the application uses the hint. This element has no attributes.

Details
Digital-content creation (DCC) tools will likely write either nothing or only <hint>.

Game-engine tools will likely add <format> for design cases such as DirectX 4CC texture codes; that is, it
is very specific to be exact, to minimize memory space, or to maximize performance or quality, for example,
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DXT3 or DXT5, or other API-specific formatting codes such as GL_RGBA. More-generic codes are also
possible. Direct3D® 10 provides very generic and well formulated enumerations that are recommended in
combination without a prefix such as R8G8B8AS.

Applications creating the image should use the following:

e |f format does not exist, assume the common format RBG8B8AS with linear color gradient, not
sRGB.
¢ [f <exact> exists and its string is understood, use it.

e Otherwise, if <hint> exists, use features and characteristics described there to select an
appropriate format for your API.

The channels attribute describes the per-texel layout of the format. The length of the enumeration)string
inflicates how many channels there are and each letter represents the name of a channel. Therg afre
typically 1 to 4 channels. Valid enumeration values are:

e RGB - RGB color map.

e RGBA - RGB color with alpha map. Often used for color plus transparency_orother things pack
into channel A, such as specular power.

e RGBE - RGB color with shared exponent for HDR.

e | - Luminance map, often used for light mapping.

¢ | A - Luminance with alpha map, often used for light mapping.

e D - Depth map, often used for displacement, parellax, relief0r shadow mapping.

The range attribute describes the range of texel channel values:Each channel represents a range of
vdlues. Some example ranges are signed or unsigned integgers;or are within a clamped range such as (.0f
to| 1.0f, or are a high dynamic range via floating point. Valid enumeration values are:

d

197

e SNORM - Format represents a decimal value that remains within the -1 to 1 range. Implementatjon
could be integer-fixed-point or floating point;

¢ UNORM - Format represents a decimal value that remains within the O to 1 range. Implementatipn
could be integer-fixed-point or floating(point.

e SINT - Format represents signed jhteger numbers. For example, 8 bits is -128 to 127.

e UINT - Format represent unsighed integer numbers. For example, 8 bits is O to 255.

e FLOAT - Format should support full floating-point ranges. High precision is expected to be 32 bits.
Mid precision may be 160 32 bits. Low precision is expected to be 16 bits.

The precision attribute identifies the precision of the texel channel value.Each channel of the texel hak a
precision. Typically, channels have the same precision. An exact format may lower the precision of an
inglividual channel butapplying a higher precision by linking the channels may still convey the same
information. Valid enurmeration values are:

e DEFAULY = Designer does not care as long as it provides “reasonable” precision and performange.
e | OW +'For integers, this typically represents 8 bits. For floating points, typically 16 bits.
o MID - For integers, this typically represents 8 to 24 bits. For floating points, typically 16 to 32 bi
¢ “HIGH - For integers, this typically represents 16 to 32 bits. For floating points, typically 24 to 32

bits-

2

e MAX - Typically 32 bits or 64 bits if available. 64 bits has been separated into its own category
beyond HIGH because it typically has significant performance impact and is beyond what non-CAD
software considers high precision.

Example

<library images>
<image name="Noise2D">
<create 2d>

April 2008
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<size exact width="128" height="128"/>
<mips levels="0" auto generate="true"/>
<format>
<hint channels="RGBA" range="UNORM" precision="LOW"/>
</format>
<init from >
<ref>./images/Noise2D.tga</ref>
</init from>
</create 2d >
</image>

<image name="empty3D">
<create 3d>
<size exact width="128" height="128" depth="128"/>
<mips levels="0" auto generate="true"/>
<format>
<exact>R8G8B8A8</exact>
</format>
</create_ 3d>
</image>
</library images>

April 2008
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fx_common_color_or_texture_type

Category: Rendering
Profile: COMMON

Introduction

A iy
effects.

Concepts

This type describes the attributes and related elements of the following elements:

Attributes

¢ <ambient> (FX)

® <diffuse>

® <emission>

® <reflective>
® <specular>

¢ <transparent>

Oply <transparent> has an attribute; other elements of type'fx _common color or texture tj

hqve no attributes.

ype

bpaque

Enumeration

Specifies from which channel to take transparency information. Optional. Va
values are:
* A ONE (the default): Takes the transparency information from the colg
alphachannel, where the value 1.0 is opaque.

* RGB_ZERO: Takes the transparency information from the color’s red,
and blue channels, where the value 0.0 is opaque, with each channel
modulated independently.

® A ZERO (the default): Takes the transparency information from the co
alpha channel, where the value 0.0 is opaque.

* RGB_ONE: Takes the transparency information from the color’s red, g
and blue channels, where the value 1.0 is opaque, with each channel
modulated independently.

For additional information, see “Determining Transparency (Opacity)” in
Chapter 7: Getting Started with FX.

d

s

hreen,

3

Oor S

een,

Relatgd Elements

Elpments of type £x_common_color or_ texture_type relate to the following elements:

Parent elements

constant (FX), lambert, phong, blinn

Child elements

See the following subsection.

Other

None
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Note: Exactly one of the child elements <color>, <param>, or <texture> must appear. They are

mutually exclusive.

texture="myParam"
texcoord="myUVs">
<extra.../>
4/texture>

defined <sampler2D> object. The texcoord
attribute provides a semantic token, which will be
referenced within <bind material> to bind an
array of texcoords from a <geome try> instance to
the sampler.

Both attributes are required and are of type

xs :NCName. The <extra> child element can
appear 0 or more times. See its main entry in Core.

Name/example Description Default Occurrences

<color> The value is a literal color, specified by four floating- N/A See “Note”
point numbers in RGBA order. See main entry.

<param> (reference) The value is specified by a reference to a previously N/A See “Note”
dafinad paromn+mr nthao crrrant Scope that can hao
cast directly to a <€loat4>. See main entry.

d4texture The value is specified by a reference to a previously N/A Séey‘Note”

Details

The schema does not specify default colors for <ambient>, <diffuse> and other child elements of the
shjaders <blinn>, <constant>, <lambert>, and <phong>, [f any child element is unspecified, appl
the specified shader equation without that portion. This provides equivalent results to explicitly specifyin
black for that child element. For example, the equation forxphong> without <diffuse> would be:

Example

color =< emission >+ < ambient > *al+ < specular > # max(R o/,

<shininess>
0)

<

F@r a discussion on the behavior of <transparent> or <transparency> in determining transparengy,
sge “Determining Transparency (Opacity)” insthe Chapter 7: Getting Started with FX.

© ISO 2012 — All rights reserved
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fx_common_float_or_param_type

Category: Rendering
Profile: COMMON

Introduction

Ay

effects.

Concepts

This type describes the attributes and related elements of the following elements:

Attributes

Elements of type £x_common_float or param type haveqo attributes.

Relatgd Elements

Elpments of type £x_common_float or param_type relate to the following elements:

<index of refraction>
<reflectivity>
<shininess>

<transparency>

FParent elements constant (FX), lambert/phong, blinn
hild elements See the following subsection.
Dther None

Child|Elements

Npte: Exactly one of the child glements <£loat> or <param> must appear. They are mutually exclusiye.

Name/example Description Default Occurrgnces
4float sid="..."> |- Fhe value is represented by a literal floating-point scalar, for | None See “Notfe”
example:

<float> 3.14 </float>
The sid attribute is optional.

4param> (feference) The value is represented by a reference to a previously None See “Nofe

defined parameter that can be directly cast to a floating-
point scalar. See main entry.

Details

For a discussion on the behavior of <transparent> and <transparency> in determining
transparency, see “Determining Transparency (Opacity)” in the Chapter 7: Getting Started with FX.

Example
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fx_sampler_common

Category: Texturing
Profile: External, Effect, CG, COMMON, GLSL, GLES, GLES2

Introduction
A typethatdeserbesthe-samphng-statesot-the—————————<clerments:

Concepts

This type describes the attributes and related elements of the following elements:

The schema type that inherits from this provides the final details of how these states will be used for

<samplerlD>
<sampler2D>
<sampler3D>
<samplerCUBE>
<samplerDEPTH>
<samplerRECT>
<samplerStates>

sgmpling.

Attributes

Elements of this type have no attributes.

Relatged Elements

The <sampler*> elements relate to thefollowing elements:

fParent elements In Core: newparam, setparam
In FXrarray
hild elements Sek the following subsections.
Dther None

Child|Elements

Child elementSmust appear in the following order if present:

© ISO 2012 — All rights reserved

Name/example Description Default | Occurrgnces
4inStance_image> Instantiates a default image from which the sampler is to N/A Oor
consume without material <setparam>. See main entry.
April 2008
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Name/example Description Default | Occurrences
<texcoord Valid only in GLES <newparam>/<sampler2D>. Includes | None 0 or1
semantic=... > a semantic attribute that provides a semantic name for the

texcoord channel that the texture unit must use to read
from in the mesh. The channel (array) is mapped here
using <bind material>. In shader-based programming,
<texcoord>s can be calculated in the shader, but for
fixed-function APIs such as OpenGL ES 1.x, the texture
coordinates must come parameterized with the mesh.

s eement contans o date:

qwrap_s> Controls texture repeating and clamping of the S WRAP 0 ond
coordinate. Enumeration; see “Details.”

qwrap_t> Controls texture repeating and clamping of the T WRAP O0"or1
coordinate. Enumeration; see “Details.”

qwrap_p> Controls texture repeating and clamping of the P WRAR 0 or1
coordinate. Enumeration; see “Details.” Not valid in GLES
<sampler2D>.

qminfilter> Texture minimization. Enumerated type; see “Details.” LINEAR Oor1

Applying a texture to a primitive implies a mapping from
texture image space to framebuffer image space.
general, this mapping involves a reconstruction of\the
sampled texture image, followed by a homaogeneous
warping implied by the mapping to frameluffer space, then
a filtering, followed finally by a resamplifig of the filtered,
warped, reconstructed image before applying it to a
fragment.

4dmagfilter> Texture magnification. Enumerated type; see “Details.” LINEAR Oor1
When gamma indicates magnification, this value
determines how the textdre value is obtained.

dmipfilter> MIPmap filter. Enumerated type; see “Details.” LINEAR Oor1

{border color> When reading pastithe edge of the texture address space None Oor
based on the wrap modes involving clamps, this color
takes over-Type £x_color common (four floating-point
numbers IFRGBA order). Not valid in GLES
<sampler2D>.

qmip max level> AQ %s:unsignedByte, which is the maximum number of | O Oor
progressive levels that the sampler will evaluate.

qmip min_level> An xs:unsignedByte, which is the minimum 0 Oort
progressive levels to begin to evaluate. Not valid in GLES
<sampler2D>.

4mip bias> A float_type, which biases the gamma (level of detail 0.0 Oor1
parameter) that is used by the sampler to evaluate the
MIPmap chain.

qmax afiisotropy> An xs :unsignedInt, which is the number of samples 1 Oor1

that can be used durring anisotropic filtering. Not valid in

ol o k| an
GHES<sampier2b>-

<extra> See main entry in Core. N/A 0 or more

Details
For more details about all <sampler*> child elements, refer to the OpenGL specification.

The following wrap modes affect the interpretation of s, t, and p texture coordinates outside the [0.0 to 1.0]
range based on the usage of a particular <sampler*> setup. To assist in understanding, the following
table describes the wrap mode enumerations and maps them to OpenGL symbols:
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Wrap Mode

OpenGL symbol

Description

WRAP

GL_REPEAT

fractional part.
Tiles the texture at every integer junction. For example, for

mirroring is performed.

Ignores the integer part of texture coordinates, using only the

u

values between 0 and 3, the texture is repeated three times; no

MIRROR

GL_MIRRORED REPEAT

then clamped as described for CLAMP_TO_EDGE.
Flips the texture at every integer junction. For u values bet

and 1, for example, the texture is addressed normally; bet
and 2, the texture is flipped (mirrored); between 2 and'8,"
texture is normal again; and so on.

First mirrors the texture coordinate. The mirrored coordinate is

een 0
een 1
e

GL_CLAMP TO_EDGE

Clamps texture coordinates at all MIPmap levels such that
texture filter never samples a border texel.

Note: GL_CLAMP takes any texels beyond the sampling b
and substitutes those texels with the‘border color. So
CLAMP_TO_ EDGE is more appropfiate” This also works m
better with OpenGL ES where the GL._CLAMP symbol was
removed from the OpenGL ES specification.

Texture coordinates reaching or exceeding the range [0.0,

the

rder

ch

1.0]

are set just within 0.0 0.0 so that the border is not sampled.

BORDER

GL_CLAMP_TO_BORDER

Clamps texture cobrdinates at all MIPmaps such that the {
filter always samples border texels for fragments whose
corresponding texture coordinate is sufficiently far outside
range [0, 1]"

[0.0,9:0] are set to the border color.

exture

the

Much like CLAMP, except texture coordinates outside the fange

NIRROR ONCE

Takes the absolute value of the texture coordinate (thus,

mirroring around 0), and then clamps to the maximum valye.

IN|GLES, in <newparam>/<sampler2D>, Only th

e following values are valid:

Vrap Mode

OpenGL symbel

Description

REPEAT

¢LAMP

¢LAMP_TO_EDGE

NTRRORED REPEAT

Supported by GLES 1.1 only.

Applying a texture 16-a primitive implies a mapping from texture image space to framebuffer image spac
In]general, this papping involves a reconstruction of the sampled texture image, followed by a

hamogeneouswarping implied by the mapping to framebuffer space, then a filtering, followed finally by
resampling‘ofithe filtered, warped, reconstructed image before applying it to a fragment. The following t@ble

shows valid values for the filtering elements:

(o)

B

difference in angle between the polygon
and the plane of the screen. Relies on

max_anisotropy.

Enumeration value | Description Valid in

NONE No minification. <mipfilter>

NEAREST Bilinear <minfilter>, <mipfilter>, <magfilter>
LINEAR Trilinear. <minfilter>, <mipfilter>, <magfilter>
ANISOTROPIC Compensates for distortion caused by the | <minfilter>

© ISO 2012 — All rights reserved
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image

C
=)

ategory: Texturing

rofile: External

Introduction

aeankad

D

Concepts

D

T

fi

Attributes

T

sgquence of brightness or color values, called picture elements (pixels), that together formfhe’complete
picture. Vector imagery uses mathematical formulae for curves, lines, and shapes to desctibe a picture
drawing. Hybrid imagery combines both raster and vector information, leveraging theirrespective streng
to] describe the picture.

imagery. Raster imagery data is typically organized in n-dimensional arrays.“This array organization can
leyeraged by texture look-up functions to access noncolor values such as.displacement, normal, or heig
gld values.

araa-th. toraooa for o l varr aiation of on Al +
POTATrC S TN C STOTAY T TOT o YA moar ToPPT oSO tatior T o ar - Uojoots

pital imagery comes in three main forms of data: raster, vector, and hybrid. Raster imagery-comprises

e <image> element best describes raster image data, but can conceivably handle other forms of

e <image> element has the following attributes:

DI
ths,

be
ht

A text string containing thewnique identifier of this element. This value must be

:ID
d xs within the instance dogument. Optional.

Linique

A text string value ¢ontaining the scoped identifier of this element. This value m
5id sid_type unique within the scope of the parent element. Optional. For details, see “Addre
Syntax” in Chapter 3: Schema Concepts.

st be
SS

hame xs:token The text string name of this element. Optional.

Relatgd Elements

The <image> element relates'to the following elements:
Farent elements library images
hild elements See the following subsection.
Dther instance_image
April 2008
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Elements

Child elements must appear in the following order if present; no more than one of <init from> or the
<create_*> elements may occur:

(oY Jo Y TaVaSNaVala Fat oY
et o Tro-Coree

Set the required Boolean attribute share to true if,
when instantiated, the render target is to be shared
among all instances instead of being cloned.

Name/example Description Default Occurrences

<asset> See main entry in Core. N/A Oor1

<renderable Defines the image as a render target. If this element N/A Oor
share=. .. exists then the image can be rendered to. This element

AL

(init from Initializes the image from a URL (for example, a file) ora | N/A

! structure and data from formats such as DDS. Use the

mips_generate=... | list of hexadecimal values. Initialize the whole image

Boolean mips_generate attribute to initialize higher
MIP levels if data does not exist in the file. See main
entry.

<

create_ 2d> Initializes a custom 2D image by specifying its sizeq N/A
viewport ratio, MIP levels, normalization, pixel format,
and data sources. It also supports arrays of 200 images.

See main entry. Oort
4create_3d> Initializes a custom 3D image (a volumétricimage) by N/A
specifying its size, MIP level, pixel format, and data
sources. It also supports arrays of. 8D images. See
main entry.
4create_cube> Initializes the six faces of a cube by specifying its size, N/A
MIP level, pixel format, and*data sources. It also
supports arrays of images on each of the cube faces.
It also supports arrays of cube images. See main entry.
Jextra> See main entry(in Core. N/A 0 or morg
Details
The image asset can be initializéd-either directly from a file by using <init_f£rom> or with a more complex
priocedural creation by using<ereate *>. <create_*> is particularly important for creating render
targets.
Far file loading, many'applications support only <init £rom> as the mechanism for file loading and
sUpport more complieated structures via the DDS file format. However, some applications, especially thpse
running on platforms where DDS is not available for free, require that their texture be loaded one subimdge
atla time viathg<create *> elements.

<

image>0bjects:

¢ “Have a data format describing the size and layout of fields in each pixel.

oers Of PIXelS USIing s:Lze_exac
of the viewport using <size ratio>.

¢ (Can declare a fixed number of MIP-map levels using <mips>.

Example

Here is an example of an <image> element that refers to an external PNG asset:

<library images>
<image name="WoodFloor">

April 2008
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<init from><ref>./Textures/WoodFloor-01.png</ref></init from>
</image>
</library images>

See the <create_*> elements for additional examples.

April 2008

314 © 1SO 2012 — Al rights reserved


https://standardsiso.com/api/?name=49dedf026320c96279eb35e0e8365799

ISO/PAS 17506:2012(E)

Specification — FX Reference  8-61

include

Category: Shaders
Profile: CG, GLSL

Introduction

The <include> element has the following attributes:

L d sid type Identifier for this source code block or binary shader. Required. For details,|see
- “Address Syntax” in Chapter 3: Schema Congepts.
hrl xs:anyURI Location where the resource can be found, Required.

Relatgd Elements

The <include> element relates to the following elements:

FParent elements profile CG, profile_GLES2, profile_GLSL
hild elements None
Dther None
Details

The <include> element itself contains nodata. Instead, it uses the url attribute to reference the datal

Example

<include sid="ShinyShader" url="file://assets/source/shader.glsl"/>

April 2008
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init_from

C
=)

ategory: Texturing

rofile: External

Introduction

Concepts

T
I

=

dimensions and structure will match that of the data if possible.

=

cgn be optionally embedded directly into the COLLADA file.

T

Attributes

A

| ol An—-antica oo —aarkiana-af-an-eaaca-fraomacafaran, P2 N
NemZzesS-ar-eRtre YT O PUT OO TS OT Al T T riag ST o T ToToromo T U o o ioCOtC O Oatar

P
Mpst image assets are initialized from data generated by artists. This data«isdypically stored in an image
uging one of the many popular file formats, such as BMP, JPG, TGA, PSD, DDS, and so on.

image structure to load that data.

mbaddad-cdata

e exact usage of this element depends on its parent element:

he element is a child of <image> then it is intended to initialize the complete image. Thedmage’s

he element is a child of <create *> which is a child of <image> then it’s infended to initialize a sm
rtion of the image, one portion of the structure at a time.

bme image data, such as noise textures or lightmaps, is procedurally generated by applications. Thess

is element supports the referencing or embedding of the image data and instructions for where within

a child of <image>, the <init_ from> elemgnt has the following attribute:

|

file

the

Qptional. Initializes higher MIP levels if data does not exist in a file. D

mnips generate xs:boolean
ps_g 10 true.

Efaults

A

achild of the <create_ *> elements, the <init_£from> element has the following attributes:

Optional. Specifies which array element in the image to initialize (fill).

brray inde s:unsignedInt :
y_t * XS:iungly default is 0.

IThe

mip_index xslunsignedInt | Required. Specifies which MIP level in the image to initialize.

Required in <create_3d>; not valid in <create_2d> or
Hepth %s:unsignedInt | <create_cube>.
Specifies the slice (depth level) within the MIP that is to be initialized.

Required in <create_cube>; not valid in <create_2d> or
<create_3d>.

Specifies the cube face within the MIP that is to be initialized. Valid
are:

alues

* POSITIVE X
* NEGATIVE X

face Enumeration
* POSITIVE Y
® NEGATIVE_Y
¢ POSITIVE_Z
* NEGATIVE Y
* POSITIVE Z
April 2008
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Related Elements

The <init_from> element relates to the following elements:
Parent elements image, create_2d, create_3d, create_cube
Child elements See the following subsection.
Other None

Child Elements

E

actly one of the following child elements must occur:

Name/example Description Default Qecurrs

nces

dref> Contains the URL (xs : anyURI) of a file from which to take | N/A Oor1

initialization data. Assumes the characteristics of the file. If it
is a complex format such as DDS, this might include cube
maps, volumes, MIPs, and so on.

4hex Contains the embedded image data as a sequence of N7A Oori

format=... > hexadecimal-encoded binary octets.The data typically
contains all the necessary information including header info
such as data width and height. Use the required format
attribute (xs : token) to specify which codec decodes the
image’s descriptions and data. This is usually itg typical file
extension, such as BMP, JPG, DDS, TGA.

Details

Mpst applications simply use the <init from> as a ghiltfof <image> and load the file as the image
where the characteristics of the image itself come mostly from the file. The mip generate attribute
agsists supporting better sampling behavior by generating MIPmaps from a MIP level O image, although

fofmats such as DDS support the storage of all MIP levels.

T

e<init_ from> element with other parents supports procedurally constructing a more-complicated

image structure from many files from disk-or embedded in the COLLADA document.

Example

The following example loads-a\3D volume texture from a DDS file located in the subdirectory named

R&g OpenGL

<library imag@s>

<image ndme="Noise">
<initsfyom>
<ref&./Rag OpenGL/NoiseVolume.dds</ref>
</Mit from>

<Aithage>

Y/1library images>

S¢e<create 2d>, <create 3d>, and <create cube> for additional examples.

April 2008
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instance_effect

C

ategory: Effects

Profile: External

Introduction

Inptartates-a-CoH-ADAeHeet
Concepts
An effect defines the equations necessary for the visual appearance of geometry and screen-space imal

processing.

C
<

T

<1

F@r details about instance elements in COLLADA, see “Instantiation and External Referencing” in

instance_effect> instantiates an effect definition from the <library effects> and customize
parameters.

<$etparam>s assign values to specific effect and profile parameters that are unique to the instance.

napter 3: Schema Concepts.

e url attribute references the effect.

technique hint>s indicate the desired or last-used technigue inside an effect profile. This allows the
uger to maintain the same look-and-feel of the effect instange’as the last time that the user used it. Som
ruptime render engines may choose new techniques on the fly, but it is important for some effects and f|
dipital-content-creation consistency to maintain the samie visual appearance during authoring.
Attributes
The <instance_effect> element has theollowing attributes:
A text string value containing the scoped identifier of this element. This value
5id sid_type be Unique within the scope of the parent element. Optional. For details, see
“Address Syntax” in Chapter 3: Schema Concepts.
hame xs:token The text string name of this element. Optional.
The URI of the location of the <effect> element to instantiate. Required. Cqn refer
to a local instance or external reference.
. For a local instance, this is a relative URI fragment identifier that begins with the “#”
hrl xs:anyURI . I ) . .
character. The fragment identifier is an XPointer shorthand pointer that consig
the ID of the element to instantiate.
For an external reference, this is an absolute or relative URL.
Relatgd Elements
The<instance_effect> element relates to the following elements:
Parent elements material
Child elements See the following subsection.
Other effect
April 2008
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Name/example Description Default Occurrences
<technique_hint> | See main entry. N/A 0 or more
<setparam> See main entry in Core. N/A 0 or more
<extra> See main entry in Core. N/A 0 or more
Details
Example

</instance_e
</material>

<material id="BlueCarPaint" name="Light blue car paint">
<instance_effect url="CarPaint">
<technique hint profile="CG" platform="PS3" ref="precal&ytéxture"/>
<setparam ref="diffuse color">
<float3> 0.3 0.25 0.85 </float3>
</setparam>

ffect>

© ISO 2012 — All rights reserved
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instance_image

Category: Texturing
Profile: External, Effect, CG, COMMON, GLES, GLES2, GLSL

Introduction

Inptartiates-arrmage-te-useira-shader
Concepts
Typically for use in an effect for shading a geometric surface. However, an image can also beysed as a
tafget for rendering. This way, the picture or data inside the image can be updated dynamieally with
adgivanced FX shading techniques. An image that is the target for rendering, however, must contain the
<trenderable> element.
Attributes
The <instance_image> element has the following attributes:
hrl xs :anyURI Required. The URI of the image asset.
Optional. A text string value containing the scoped identifier of this element. This
5id sid_type value must be unique within the Seope of the parent element. For details, see
“Address Syntax” in Chapter 3:\Schema Concepts.
hame xs:token Optional.The text string name- of this element.
Relatgd Elements
The <instance_image> element relates to theiollowing elements:
FParent elements <sampler*>, color target, depth_target, stencil_target
hild elements See the following.subsection.
Dther image, library images, sampler_ image
Child|Elements
Name/example Description Default Occurrgnces
4extra> For storage of extra information that is not defined in N/A 0 or morg
COLLADA. See main entry in Chapter 5: Core Elements
Reference.
Details
Thebehavior of instantiating an image is typically straight-forward, except for images that are not
rehderable. Renderable imagpq have two behavior options.If the renderable imagn is marked as “shareq)”

then the picture or data of that image is shared among all instances. As the image is rendered, all instances

Wi

Il receive the updated data due to sharing. If the renderable image is not shared then a unique copy of

that image is produced for each instance so that rendering to the image instance does not affect other

im

age instances.
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Example
See <color_ target>, <depth target>, and <stencil target> for more examples.

<newparam sid="surfaceTex">
<sampler2D>
<instance image url="noisel"/>
</sampler2D>
</newparam>

April 2008
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instance_material

(geometry)

Category: Materials

Profile: External

Introduction

In

Conc

A

[8lf

m

Fdq

C
T

<]
e

In
th
th

o
<A

<l

stantiates a COLLADA material resource.

epts

effect defines the equations necessary for the visual appearance of geometry and scrgényspace ima
ocessing. A material instantiates an effect, fills its parameters with values, and selectsa technique. A
bterial instance connects the material to geometry or scene items.

r details about instance elements in COLLADA, see “Instantiation and External Referencing” in
hapter 3: Schema Concepts.

use a material, it is instantiated and attached to the geometry. The symbo1 attribute of
lnstance material> indicates to which geometry the material is aftached and the target attribu
ferences the material that it is instantiating.

addition to identifying the section of the geometry to attach to(symbol), this element also defines how

> connections that can be done only very late and that depend on the scene geometry to which it is
bing connected.
bind> connects a parameter in the material’s effect by semantic to a target in the scene.

bind_vertex input> connects a vertex shader’s vertex stream semantics (for example, TEXCOOR

je

te

B vertex stream is remapped and how scene objects are bound to material effect parameters. These dre

tothe geometry’s vertex input stream spegjfied by the input semantic and input_set attributes.
Attributes
The <instance _material> elément has the following attributes:
A text string value containing the scoped identifier of this element. This value npust be
sid sid_type unique within the scope of the parent element. Optional. For details, see “Addiess
Syntax” in Chapter 3: Schema Concepts.
hame xs:token The text string name of this element. Optional.
The URI of the location of the <material> element to instantiate. Required. €an
refer to a local instance or external reference.
| orget xS : anvURT For a local instance, this is a relative URI fragment identifier that begins with the “#”
Fard rany character. The fragment identifier is an XPointer shorthand pointer that consistg of the
ID of the element to instantiate.
For an external reference, this is an absolute or relative URL.
symbol xs : NCName Which symbol defined from within the geometry this material binds to. Required.

Related Elements

The <instance_material> element relates to the following elements:

Parent elements technique common inbind material
Child elements See the following subsection.
Other material
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Name/example

Description

Default

Occurrences

<bind> (FX)

See main entry.

N/A

0 or more

<bind vertex input>

Binds vertex inputs to effect parameters upon
instantiation. See main entry. (Only in
<bind material>.)

N/A

0 or more

—+

SUU Illdill Ulli.ly iII LUIC,

U Or Imorg

Details

Example

<instance geometry url="#BeechTree">
<bind material>
<param sid="windAmount" semantic="WINDSPEED" type="flpat3"/>
<technique common>
<instance material symbol="leaf" target="#MidsummerLeaf01l"/>
<instance material symbol="bark" target="#MidsummerBark03">
<bind semantic="LIGHTPOS1" target="/scefeYlight01/pos"/>
<bind vertex input semantic="TEXCOORBQ"
input semantic="BeechTree/texcdeerd2" input set="2"/>
</instance material>
</technique_ common>
</bind material>
</instance geometry>

© ISO 2012 — All rights reserved
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instance_material

(rend
C

ering)
ategory: Rendering

Profile: External

Introgiuction

In

Conc

C

W
T

I
C4

—

<l

T
P4
re
in
aq
cq
in
10
th

Attributes

T

F@r details about instance elements in COLLADA, see “Instantiation and External Referencing” in

T use a material, it is instantiated. Most instantiated materials are attached to gepmetry. But, in this ca

stantiates a COLLADA material resource for a screen effect.

epts
hapter 3: Schema Concepts.

b are attaching materials to the scene itself for image- or lens-level processing:
e url attribute references the material that it is instantiating.

hlso identifies how scene objects are bound to material effect parameters. These are the connections
n be done only very late and that depend on the scene geometpyt6 which it is being connected.

bind> (FX) connects a parameter in the material’s effect by semantic to a target in the scene.

e <technique override> optionally allows for very specific usage of the material’s technique ang
ss subelements rather than the typical pattern of using.tie material’s <technique hint>and
hdering each pass. This element is available only when the parent element is a <render> element fo
<evaluate_scene>. This allows added contratito invoke the portions of the material as needed to
complish their scene effect because scene evaluation effect can be much more procedural and
mplicated to evaluate compared to most geemetry surface shaders.

older versions of COLLADA, the userneéded to break the effect up into many small effects and mate
accomplish this, and to manage different parameter tables for each of these broken-up materials. Wit
s new control, this is no longer necessary.

e <instance_ material> element has the following attribute:

that

nd

ials

|

hrl ‘ xs:dnyURI Location where the material can be found. Required.

Relat
T

bd Elements

e <instance _material> element relates to the following elements:

i

afent elements evaluate_scene/render

hild elements See the following subsection.

Other material
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Name/example Description Default Occurrences
<technique_override | Target specific techniques and passes inside a material N/A Oor
ref="" rather than having to split the effects techniques and
pass="" /> passes into multiple effects.
The ref attribute is required and specifies the SID of a
<technique>
The pass attribute is optional and specifies the SID of
one pass to execute. If not specified (or empty), then all
of the technique’s <pass>es are used.
4bind> (FX) Binds values to effect parameters upon instantiation. See | N/A 0 or morg
main entry.
4extra> See main entry in Core. N/A 0 or morg

Details

i
sg@ene or shared among different scenes.

Example

<visual scene>
<node>
<!—a really cool scene here-->
</node>
<evaluate scene sid="blurredGreen!>
<render sid="greenPass">

</render>
<render sid="blurl">
<instance material wrl="http://127.0.0.1/foo.dae#blurl">
<technique owexride ref="main" pass="vertical"/>
</instance mgterial>
</render>
<render sid=%"pblur2">
<instamtée“material url=http://127.0.0.1/foo.dae#blurl>
<teshriique override ref="main" pass="horizontal"/>
</dasfance material>
</render>
<rehder sid="blur3">
<instance material url="http://127.0.0.1/foo.dae#blurl”>
<technique override ref="main" pass="vertical"/>

</instance material>

<¢valuate_ scene><render>ing is done by instantiating materials instead-ef instantiating effects
directly so that the parameter setup for a particular scene’s post-processing effect can be used multiple
me or across multiple scenes. Effects such as blur could easily be gpplied multiple times.to the same

<instance material url=Mhttp://127.0.0.1/foo.dae#greenFilterl"/>

</render>
<render sid="blur4">
<instance material url="http://127.0.0.1/foo.dae#blurl">
<technique override ref="main" pass="horizontal"/>
</instance material>
</render>
</evaluate scene>

</visual scene>

© ISO 2012 — All rights reserved
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lambert

Category: Rendering
Profile: COMMON

Introduction

sh

T
e

Wi

Attributes

T

Relat
T

epts

bed inside a <profile COMMON> effect, declares a fixed-function pipeline that produces a\diffuse
aded surface that is independent of lighting.

e result is based on Lambert’s Law, which states that when light hits a rough surface, the light is
flected in all directions equally. The reflected color is calculated simply as:

color =< emission >+ < ambient > *al+ < diffuse > * max(N oL, 0)
here.

e al - A constant amount of ambient light contribution coming fromthe scene. In the COMMON
profile, this is the sum of all the <1light><technique cemmon><ambient><color> values
the <visual_ scene>.

e N - Normal vector
e [ —Light vector

e <lambert> element has no attributes.

bd Elements

e <lambert> element relates to.the following elements:

in

i

arent elements technique (FX) in profile_COMMON

hild elements Seejthe following subsection.

Dther None

Child
C

Elements

hild elementS:must appear in the following order if present:

)

Name/example Description Default Occurrs

nces

<

emission> Declares the amount of light emitted from the surface | N/A Oor1

of this object.

See £x_common_color or_ texture type.

<ambient> (FX) Declares the amount of ambient light reflected from N/A Oor1

the surface of this object.
See £x_common_color_ or_ texture_type.

<diffuse> Declares the amount of light diffusely reflected from N/A Oor1

the surface of this object.
See £x_common_color_ or_ texture_type.
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Name/example Description Default Occurrences
<reflective> Declares the color of a perfect mirror reflection. N/A Oor1

See fx_common_color_or_texture_type.
<reflectivity> Declares the amount of perfect mirror reflection to be N/A Oor1

added to the reflected light as a value between 0.0

and 1.0. See

fx _common_ float or param_ type.

<transparent> Declares the color of perfectly refracted light. N/A Oori
See-Ex—common—color—or—tenture—typeond
“Determining Transparency (Opacity)” in Chapter 7:
Getting Started with FX.

{transparency> Declares the amount of perfectly refracted light added | N/A Oler 1
to the reflected color as a scalar value between 0.0
and 1.0. See fx_common_float_or_param_type
and “Determining Transparency (Opacity)” in

Chapter 7: Getting Started with FX.

findex_of refraction> | Declares the index of refraction for perfectly refracted fH)N/A Oort
light as a single scalar index.
Seefx_common_float_or_param_type.

Details

Example

<profile COMMON>
<newparam sid="myDiffuseColor">
<float3> 0.2 0.56 0.35 </flo@E3>
</newparam>
<technique sid="T1">
<lambert>
<emission><coloxx1~0 0.0 0.0 1.0</color></emission>
<ambient><color>1.0 0.0 0.0 1.0</color></ambient>
<diffuse><param ref="myDiffuseColor"/></diffuse>
<reflectiwe®<color>1.0 1.0 1.0 1.0</color></reflective>
<reflecgivdty><float>0.5</float></reflectivity>
<transparent><color>0.0 0.0 1.0 1.0</color></transparent>
<trapsparency><float>1.0</float></transparency>
</lambert>
</tecknrdque>
</prof{le¥COMMON>

April 2008
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library_effects

Category: Effects

Profile: External

Introduction

Concepts

A$ data sets become larger and more complex, they become harder to manipulate within a ‘single
caontainer. One approach to managing this complexity is to divide the data into smaller piéces organized
s@me criteria. These modular pieces can then be stored in separate resources as libraries.

Provides a library for the storage of <effect> assets.

by

Attributes
The <library effects> element has the following attributes:
A text string containing the unique identifierof the <1library effects> elgment.
L d xs:ID , ; _ , -
This value must be unique within the iQstance document. Optional.
hame xs: token The text string name of this element\@ptional.

Related Elements

The <library effects> element relates to the follewing elements:

fParent elements

COLLADA

hild elements

See the following subsection.

ther

None

Child|Elements

Child elements must appear in the following order if present:

Name/example Désaription Default Occurrdnces
4asset> See main entry in Core. N/A Oor1
qJeffect> See main entry. N/A 1 or morg
qextra> See main entry in Core. N/A 0 or morg
Details
Example

Here is an example of a <library effects> element:

<library effects>
<effect id="fullscreen effectl">

</effect>
</library_effects>

April 2008
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library_images
Category: Texturing

Introduction

Provides a library for the storage of <image> assets.

Concepts

The <image> element represents either a picture’s data or renderable objects that will receive their'data
later.

A$ data sets become larger and more complex, they become harder to manipulate within\a-single
caontainer. One approach to managing this complexity is to divide the data into smaller pieces organized| by
s@me criteria. These modular pieces can then be stored in separate resources as libraries.

Attributes

The <library images> element has the following attributes:

A text string containing the unique identifier of the <1library images> element.
L d xs:ID ) ) L ; -

This value must be unique within the instance document. Optional.
hame xs:token The text string name of this eletment. Optional.

Related Elements

The <library images> element relates to the following elements:

FParent elements COLLADA
Child elements See the following subsection.
ther None

Child|Elements

Child elements must appear.in.the following order if present:

Name/example Description Default Occurrgnces

4asset> See main entry in Core. N/A Oor

4image> See main entry. N/A 1 or morg

Jextra> See main entry in Core. N/A 0 or morg
Example

Here-is an example of a <library images> element:

<library images>
<image name="Rose">
<init from>../flowers/rose0l.jpg</init from>
</image>
</library images>

April 2008
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library_materials
Category: Materials
Profile: External

Introduction
Provides = tibrary for thestorage of <matertzi>assets:

Concepts

An effect defines the equations necessary for the visual appearance of geometry and screen=space image
processing. A material instantiatees an effect, fills its parameters with values, and selects/atechnique.

A$ data sets become larger and more complex, they become harder to manipulate within a single
caontainer. One approach to managing this complexity is to divide the data into smaller’pieces organized| by
s@me criteria. These modular pieces can then be stored in separate resources ds/libraries.

Attributes
The <library materials> element has the following attributes:
A text string containing the uniqueddentifier of the element. This value must be|unique
L d xs:ID s . \
within the instance document. Qptional.
hame xs:token The text string name of this element. Optional.

Relatgd Elements

The <library materials> element relates to.the following elements:

fParent elements COLLADA
hild elements See the following subsection.
Dther None

Child|Elements

Child elements must appeat.in the following order if present:

Name/example DPescription Default Occurrdnces
dasset> See main entry in Core. N/A Oor1
4dmaterial> See main entry. N/A 1 or morg
4extra> See main entry in Core. N/A 0 or morg
Detai|s
Example

Here is an example of a <library materials> element:

<library materials>
<material id="matl">

</material >

April 2008
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<material id="mat2">
</material>

</library materials>

April 2008
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linker

Category: Shaders
Profile: GLES2

Introduction

C aioioa aoaanalia PEDTETAE T2 = aticoo-acntianafor abadar halcara + oaloia, badara inta orane
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Concepts

Cpmpiling and linking are part of a complicated process of turning high-level, programmer-frienaly code
info a machine executable problem. The details of this process cannot be described here, Itys often
specific to the target platform or profile.

Typically, when invoking the linker via the API functions provided by GLSL and GLES2/ the API does nof
refuire any options. The baseline GLES2 API also does not explicitly support prelinked binaries. But some
platforms provide this extra opportunity for optimization at the cost of managing all necessary shader
cgmbinations.

Here you may also optionally store the binary results of the compiler, if your platform supports binaries,
rather than having to recompile.

Attributes
The <1linker> element has the following attributes:
platform xs:string Required. The subplatform name to distinguish between multiple linker settings.
Farget xs:string Optional. Target binary profile
bptions xs:string Optional. Linker options. See your platform provider’'s documentation for details.

Relatgd Elements

The <1linker> element relates to thefollowing elements:

fParent elements program
hild elements Sek the following subsection.
Dther None

Child|Elements

Name/example Description Default Occurrgnces
4binary> See main entry. N/A 0 or morg
Details

This element contains text that is the linking options given to the tool as a text string. It can optionally
contain a binary representation of the compiled and linked resullts.

Example

<linker platform="PC" target="assemblyProfile" options="-debug"/>

April 2008
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material
Category: Materials
Profile: External
Introduction
Defiresthe-equatons-heeessaryferthe-vsuaappearance-of geometry-ara-Sereen-spacemage
processing.
Concepts
Almaterial instantiates an effect, fills its parameters with values, and selects a technique. |t‘@describes the
appearance of a geometric object or may perform screen-space processing to create camera-lens-like
effects such as blurs, blooms, or color filters.
Injcomputer graphics, geometric objects can have many parameters that describe their material properfes.
These material properties are the parameters for the rendering computations ¢hat produce the visual
appearance of the object in the final output. Likewise, screen-space processimg and compositing may also
require many parameters for performing computation.
The specific set of material parameters depend upon the graphics rerdering system employed. Fixed
fupction, graphics pipelines require parameters to solve a predefined illumination model, such as Phong
illdmination. These parameters include terms for ambient, diffuse and specular reflectance, for example.
Injprogrammable graphics pipelines, the programmer defines the set of material parameters. These
parameters satisfy the rendering algorithm defined in the vertex and pixel programs.
Attributes
The <material> element has the following,attributes:
A text-string containing the unique identifier of the element. This value must bg
L d xs:ID ) o . .
uniguewithin the instance document. Optional.
hame xs: token The text string name of this element. Optional.
Relatgd Elements
The <material> element'relates to the following elements:
fParent elements library materials
hild elements See the following subsection.
ther instance material (geometry)
Child|Elements
Chilerelementsraust-appearin-the-following-orderi-present:
Name/example Description Default Occurrences
<asset> See main entry in Core. N/A Oor1
<instance_effect> | See main entry. N/A 1
<extra> See main entry in Core. N/A 0 or more
Details
April 2008
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Example

Here is an example of a simple <material> element. The material is contained in a material
<library materials> element:

<library materials>
<material id="Blue">
<instance effect url="#phongEffect">

clpaldadll J_CL-"[‘XLIDJ.LL\IJ. -
<float3>0.0 0.0 0.1</float3>

</setparam>

<setparam ref="DIFFUSE">
<float3>0.15 0.15 0.1</float3>

</setparam>

<setparam ref="SPECULAR">
<float3>0.5 0.5 0.5</float3>

</setparam>

<setparam ref="SHININESS">
<float>16.0</float>

</setparam>

</instance effect>
</material>
</library materials>

April 2008
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modifier

Category: Parameters
Profile: External, Effect, CG, COMMON, GLES, GLES2, GLSL

Introduction

Provides additional information about the volatility or linkage of a <newparam> declaration.

Concepts

Allows COLLADA FX parameter declarations to specify constant, external, or uniform paramieters.

Attributes

The <modifier> element has no attributes.

Relatgd Elements

The <modifier> element relates to the following elements:

FParent elements newparam
hild elements None
ther None
Details

Contains a linkage modifier. Not every linkage madifier is supported by every FX runtime. Valid modifiers
arg:

® CONST

¢ UNIFORM

e VARYING

® STATIC

¢ VOLATILE

¢ EXTERN

® SHARED

<mewparam sid="diffuseColor">
<annotate name="UIWidget"><string>none</string></annotate>
<semantic>DIFFUSE</semantic>
<modi fier>CONST</modifier>
<float3> 0.30 0.56 0.12 </float>
</newparam>

April 2008
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pass

Category: Rendering
Profile: CG, GLES, GLES2, GLSL

Introduction

Concepts

Pfovides a static declaration of all the render states, shaders, and settings for one rendering pipeline.

<pass> describes all the render states and shaders for a rendering pipeline, and is the elemeént that theg FX

Riintime is asked to “apply” to the current graphics state before the program can submit’'geometry.

Alstatic declaration is one that requires no evaluation by a scripting engine or runtimg-system in order tq be

parameters are precalculated and known.

Attributes

The <pass> element has the following attribute:

applied to the graphics state. At the time that a <pass> is applied, all render state\settings and uniform

5id sid_type

details, see “Address Syntax™in“Chapter 3: Schema Concepts.

The optional label for this pass, allewing passes to be specified by name and,
desired, reordered by the application as the technique is evaluated. Optional. for

=

Relatged Elements

The <pass> element relates to the following elements:

fParent elements

technique (FX) (n profile CG, profile GLES, profile GLSL, profile GLES2)

hild elements See the following(subsections.

Dther None

Child|Elements in GLES Scope

Child elements must appear.in the following order if present:

Name/example Description Default Occurrdnces
JYannotate> See main entry. None Oor1
4states> See main entry. None Oor1
Jevaluate>) See main entry. None Oor
dextrax See main entry in Core. N/A 0 or morg
Child'Elements-in-€6;-6GLES2;or- GLSESeope————————————————————————————————
Child elements must appear in the following order if present:
Name/example Description Default Occurrences
<annotate> See main entry. None Oor1
<states> See main entry. None Oor1
<program> See main entry. None Oor1
<evaluate> See main entry. None Oor1
April 2008
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Name/example Description Default Occurrences
<extra> See main entry in Core. N/A 0 or more
Details

Reordering passes can be useful when a single pass is applied repetitively, for example, a “blur” low-pass
convolution may need to be applied to an off-screen texture several times to create the desired effect.

Example

Here is an example of a <pass> contained in a <profile CG>:

<pass sid="PixelShaderVersion">
<states>
<depth test enable value="true"/>
<depth func value="LEQUAL"/>
</states>
<program>
<shader stage="VERTEX">
<sources entry="main">
<import ref="allFunctions"/>
</sources>
<compiler platform="PC" target="GLSLV"/>
<bind symbol="LightPos">
<param ref="effectLightPos"/>
</bind>
</shader>
<shader stage="FRAGMENT">
<sources entry="passThrubFs">
<import ref="allFunctions"/X
</sources>
<compiler platform="PC" taxrget="GLSLEF"/>
</shader>
</program>
</pass>

April 2008
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phong

Category: Rendering
Profile: COMMON

Introduction

Ploduces a shaded surface where the specular reflection is shaded according the Phong BRDF

approximation.

Concepts
Used inside a <profile_ COMMON> effect, declares a fixed-function pipeline that produces-a specularly
shaded surface that reflects ambient, diffuse, and specular reflection, where the specularreflection is
shaded according the Phong BRDF approximation.
The <phong> shader uses the common Phong shading equation, that is:

color =< emission >+ < ambient > *al+ < diffuse > * max(N e L,0)+ < specular’> * max(Re I, 0)<Shi"i"m>

where:

* g/ - A constant amount of ambient light contribution coming from the scene. In the COMMON
profile, this is the sum of all the <1light><technique common><ambient><color> values|in
the <visual_scene>.

e N -—Normal vector

e [ —Light vector

e |- Eye vector

e R — Perfect reflection vector (reflect (L asound N))

Attributes
The <phong> element has no attributes.
Relatgd Elements
FParent elements technique (FX) in profile_COMMON
hild elements See the following subsections.
Dther None
Child|Elements
Child elements must appear in the following order if present:
Name/example Description Default Qccurrdnces
<emission> Declares the amount of light emitted from the N/A Oor1
surface of this object.
See £x_common_color_or_ texture_type.
<ambient> (FX) Declares the amount of ambient light emitted from N/A Oor
the surface of this object.
See £x_common_color_or_ texture_type.
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Name/example Description Default Occurrences

<diffuse> Declares the amount of light diffusely reflected from N/A Oor
the surface of this object.

Seefx_common_float_or_param_type

<specular> Declares the color of light specularly reflected from N/A Oor1
the surface of this object.

See £x_common color_ or_ texture type

<shininess> Declares the specularity or roughness of the N/A Oor1

= o £l i lak.
SpTCtar reeCtoTrT o000t

Seefx_common_color_or_texture_type

Yreflective> Declares the color of a perfect mirror reflection. N/A 6o
See fx_common_color_or_texture_ type

4reflectivity> Declares the amount of perfect mirror reflection to be | N/A Oor1
added to the reflected light as a value between 0.0
and 1.0.

Seefx_common_float_or_param_type

4transparent> Declares the color of perfectly refracted light. N/A Oor1
See fx_common_color_or_texture_typesand
“Determining Transparency (Opacity)” in Chapter7:
Getting Started with FX.

4transparency> Declares the amount of perfectly refragted. light N/A Oor1
added to the reflected color as a scalarwalue
between 0.0 and 1.0.

See £x_common float or ‘patram type and
“Determining Transparency.(@Qpacity)” in Chapter 7:
Getting Started with FX.

Jindex_of_ refraction> | Declares the index of-fefraction for perfectly refracted | N/A Oor1
light as a single scalarindex.

See £x_common) float_or param type

Details

Example
This example has the fellowing properties:

e |tis an effectthat takes its diffuse color as a parameter. Diffuse is defaulted to (0.2 0.56 0.35) but
can be overridden in the material.

e |t doesnot emit any light or absorb any indirect lighting (ambient).

¢ [thas’a little white shiny spot. 50 is a moderately high shininess power term, so the shiny spot
should be fairly sharp.

o) ltis reflective and will reflect the environment at 5% intensity on top of the standard surface colof
calculations.

e |tis not transparent. See “Determining Transparency (Opacity)” in Chapter 7: Getting Started with
FX.

<profile COMMON>
<newparam sid="myDiffuseColor">
<float3> 0.2 0.56 0.35 </float3>
</newparam>
<technique sid="phongl">
<phong>

April 2008
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<emission><color>0.0 0.0 0.0 1.0</color></emission>
<ambient><color>0.0 0.0 0.0 1.0</color></ambient>
<diffuse><param ref="myDiffuseColor"/></diffuse>
<specular><color>1.0 1.0 1.0 1.0</color></specular>
<shininess><float>50.0</float></shininess>
<reflective><color>1.0 1.0 1.0 1.0</color></reflective>
<reflectivity><float>0.051</float></reflectivity>
<transparent><color>0.0 0.0 0.0 1.0</color></transparent>
<transparency><float>1.0</float></transparency>

</phong>

Tecnnique

</profile COMMON>

April 2008
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profile_BRIDGE

Category: Profiles
Profile: BRIDGE

Introduction

Concepts

This element enables users to work with systems that are not currently supported directly by-CGOLLADA
reference existing libraries of effects that were written prior to COLLADA, or use effects written by peopl
who choose not to use COLLADA.

This element enables effect authors to represent COLLADA FX effects with multiple.API, platform, and

[}

cemmon profiles while still including support for additional representations, APIs{.and platforms that are jnot

This feature:

part of the COLLADA FX schema.
Spme example standards that could bridge to FX are Microsoft/HLSL, CgR-(NVIDIA®), and SushiFX (ANID).

Injuse, the effect file is imported as a profile. The effect file's parameters become profile-level parameter:
The parameter’s scoped identifier (SID) and name are the same as the name of the effect-file parameter,
ngme. Similarly, techniques and passes would-follow the same rule, where their names in the file becom
their SIDs for referencing from a <material>’'s <setparam> and <technique_ hint>, among othg

padtential places in a COLLADA document.

e Enables the single effect, multiple profiles paradigm to extend the existing COLLADA standard apd
schema.

e Future-proofs COLLADA FX for shader languages, effects languages, and APl without runtime
procedural effects building that are currently not supported by COLLADA FX or are introduced
between COLLADA schema revisions.

=0 o»n @

The imported <profile BRIDGE> elements encapsulate all the platform-specific values and declaratipns

profiles.

FX.

Attriqutes

fof a particular profile. Parameters imported with a <profile BRIDGE> block are not available to othe

The <profile BRIDGE>element defines the clear interface between concrete, platform-specific data
types and the abstract*COLLADA data types used in the rest of the document. Parameters declared
oytside of this baftier may require casting when used inside a <profile BRIDGE> block.

Far more information, see “Using Profiles for Platform-Specific Effects” in Chapter 7: Getting Started wit

=

-

The <profile_ BRIDGE> element has the following attributes:

. A text string containing the unique identifier of the element. This value must be unique
id xs:ID . ) .
within the instance document. Optional.
The type of platform. This is a vendor-defined character string that indicates the
platform xs : NCName platform or capability target, most likely an OpenGL ES 2.0 platform. It might target a
specific piece of hardware or hardware family. Optional.
url xs:anyURI The URI of the file to which you are bridging. Required.

© ISO 2012 — All rights reserved
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Related Elements

The <profile BRIDGE> element relates to the following elements:

Parent elements

effect

Child elements

See the following subsections.

Other

None

Child Elements

Child elements must appear in the following order if present:

Name/example Description Default Qecurrgnces
4asset> For resource management tracking. See main entry in Core. N/A Oor1
dextra A means to store extension data beyond the COLLADA schema | N/A 0 or morg
specification. See main entry in Core.
Details
Example

<effect id="uniqueID 12345" name="myEffect">
<profile COMMON>
<constant><emissive><floatd>1 1 1 1</floatd></emissive></constant>
</profile COMMON>
<profile BRIDGE platform="DIRECT3DI9™"
url="http://www.YourDomain.com/myEffect.fx"/>
</effect>

April 2008
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profile_CG

Category: Profiles
Profile: CG

Introduction

D loraa alatfoaroa Py Hio ranracantation of o0 Aff dopgeittan o b NNANIA® A 1o o
PO C ST PTatroTT T T SPPCOMO T O OTOSCITaAtiON T OUT Al T CTITC O T VW HTTOT T T T O IC TNV Iy Oy 1Al Iguagor

Concepts

The <profile CG> element is a profile within an effect that encapsulate all the platform-spegific valueg
arnd declarations to achieve for a particular visual appearance. In <effect> scope, parameters are
ayailable to all platforms, but parameters declared inside a <profile_ CG> block are avallable only to
shjaders that are also inside that profile.

The <profile CG> element defines the clear interface between concrete, platform-specific data typeq
and the abstract COLLADA data types used in the rest of the document. Parameters declared outside g
thjs barrier may require casting when used inside a <profile CG> blocks

=

Far more information, see “Using Profiles for Platform-Specific Effects” in’Chapter 7: Getting Started wit

-

FX.
Attributes
The <profile_CG> element has the following attributest
A text string containing.the unique identifier of the element. This value must be yinique
L d xs:ID L ) h
within the instance décument. Optional.
. The type of platform. This is a vendor-defined character string that indicates thg
platform xs :NCName platform or capability target for the technique. The default is “PC”. Optional.

Relatgd Elements

The <profile_CG> element relates to the following elements:

fParent elements effect
hild elements See the following subsections.
Dther None

Child|Elements

Child eleménts must appear in the following order if present, with the following exception:

¢ ¢ €include> and <code> are interchangeable

MName/example Description Default Qccurrdnces
<asset> See main entry in Core. N/A Oori
<code> See main entry. N/A 0 or more
<include> See main entry. N/A 0 or more
<newparam> See main entry. N/A 0 or more
<technique> (FX) See main entry for attributes and description and the N/A 1 or more
following subsection for child element details.
<extra> See main entry in Core. N/A 0 or more
April 2008
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Child Elements for <profile_CG> / <technique>

Child elements must appear in the following order if present:

Name/example Description Default Occurrences
<asset> See main entry in Core. N/A Oor1
<annotate> See main entry. N/A 0 or more
<pass> See main entry. N/A 1 or more
<extra> See main entry in Core. N/A 0 or more
Detai|s
Example

<profile CG>

<newparam sid="color">
<float3> 0.5 0.5 0.5 </float3>

</newparam>

<newparam sid="lightpos">
<semantic>LIGHTPOS0</semantic>
<float3> 0.0 10.0 0.0 </float3>

</newparam>

<newparam sid="world">
<semantic>WORLD</semantic>
<float4x4> 0 0 0 0 0 0 0 0 0 0 0 0 O ONO O </floatdxd>

</newparam>

<newparam sid="worldIT">
<semantic>WORLD INVERSE TRANSPOSE</semantic>
<float4x4> 0 0 0 0 0 0 0 0AQ O 0O 0OO0O0O0 O </floatdx4>
</newparam>

<newparam sid="worldViéwProj">
<semantic>WORLD VIEW PROJECTION</semantic>
<float4x4> 0 0 0.0 0 0 0 000 0O 0O OO0 </float4dx4>
</newparam>

<code>
void VS (

in varying floatd pos,
in syarying float3 norm,
inMiniform float3 light pos,
1 uniform floatd4x4 w: WORLD,
in uniform float4x4 wit: WORLD INVERSE TRANSPOSE,
in uniform floatd4x4 wvp: WORLD VIEW PROJECTION,
out varying float4 oPosition : POSITION,
ont varying float3 oNormal - TEXCOORD0O

out varying float3 oToLight : TEXCOORD1 )
{ oPosition = mul (wvp, pos);

oNormal = mul(wit, float4 (norm, 1)) .xyz;
oToLight = light pos - mul(w, pos).xyz;
return;

float3 diffuseFS (
in uniform float3 flat color,
in varying float3 norm : TEXCOORDO,

April 2008
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in varying float3 to light : TEXCOORD1l ) : COLOR
{ return flat color * saturate(Ndotl),

0.0, 1.0);
}

</code>

<technique id="default" sid="default">
<pass sid="single pass">
<program>
<shader stage="VERTEX">
<sources entry="Vs">

ISO/PAS 17506:2012(E)
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</sources>
<compiler platform="PC" target="GLSLV"/>
<bind uniform symbol="light pos">
<param ref="lightpos"/>
</bind uniform>
<bind uniform symbol="w">
<param ref="world"/>
</bind uniform>
<bind uniform symbol="wit">
<param ref="worldIT"/>
</bind uniform>
<bind uniform symbol="wvp">
<param ref="worldViewProj"/>
</bind uniform>
</shader>
<shader stage="FRAGMENT">
<sources entry="diffuseFX">
<import ref="diffuse-codé-1" />
</sources>
<compiler platform="PC" target="GLSLV"/>
<bind uniform symkél="flat color">
<param ref="color"/>
</bind uniform>
</shader>
</program>
</pass>
</technique>
</profile CG>

© ISO 2012 — All rights reserved
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profile_COMMON

Category: Profiles
Profile: COMMON

Introduction

folotfo o

1o

“

Concepts

fi

effects runtime.

FX.

Attributes

O aa-—o | madanan o
PCTTTSCr OTOCIC O DTatr o T T TOCIITT TACTT T GO OTa

The <profile COMMON> element has the following attribute:

caticona for oo fi o fination oo
TATTOT O TOT O 1o COTTIT TTOT I, TACTT TOT 1o TOoT T O TAOT

Far more information, see “Using Profiles for Platform-Specific Effects” in Chapter' 7t Getting Started wit

The <profile COMMON> elements encapsulate all the values and declarations for a platformcindependent
Xed-function shader. All platforms are required to support <profile COMMON>. <profil& COMMON>
effects are designed to be used as the reliable fallback when no other profile is recognized by the current

-

Ld xs:ID

A text string containing the unique identifier of the element. This value must be uniqug within

the instance document. Optional.

Related Elements

The <profile COMMON> element relates to thefellowing elements:

fParent elements

effect

Phild elements

See the following-subsections.

ther

None

Child|Elements

Child elements must appeanin the following order if present:

Name/example

Description

Default

Occurrgnces

4asset>

See main entry in Core.

N/A

Oor1

|newparam

Creates a new parameter from a constrained set of
types recognizable by all platforms — <float>,
<float2>, <float3>, <float4d>, and
<sampler2D>, with an additional semantic. See
main entry.

E amplc:

N/A

0 or mor

w

<newparam sid="mySID">
<semantic> DIFFUSECOLOR
</semantic>
<float3> 1 2 3 </float3>
</newparam>

<technique> (FX)

Declares the only technique for this effect. See main
entry for attributes and description and the following
subsection for child element details.

N/A

<extra>

See main entry in Core.

N/A

0 or more

April 2008
346

© ISO 2012 — All rights reserved



https://standardsiso.com/api/?name=49dedf026320c96279eb35e0e8365799

Child Elements for <profile_ COMMON> / <technique>

Child elements must appear in the following order if present:
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Name/example

Description

Default

Occurrences

<asset>

See main entry in Core.

N/A

Oor

shader_element

One of <constant> (FX), <lambert>, <phong>, Or
<blinn>

See main entries.

N/A

0 or more

4extra>

See main entry in Gore.

N/A

U or mor

192

Details

Example

<float3> 0
</newparam>
<technique s

<phong>

</phong>

</technique>
</profile COMMON>

<profile_COMMON>
<newparam sid="myDiffuseColor">

.2 0.56 0.35 </float3>

id="phongl">

<emission><color>1.0 0.0 0.0 1.0</color><{/emission>
<ambient><color>1.0 0.0 0.0 1.0</color></ambient>
<diffuse><param ref="myDiffuseColor"/>%x/diffuse>
<specular><color>1.0 0.0 0.0 1.0</cOlor></specular>
<shininess><float>50.0</float></shdniness>
<reflective><color>1.0 1.0 1.0 INO</color></reflective>
<reflectivity><float>0.5</float></reflectivity>
<transparent><color>0.0 0.0NF.0 1.0</color></transparent>
<transparency><float>1.0&{float></transparency>

© ISO 2012 — All rights reserved

April 2008

8-93

347


https://standardsiso.com/api/?name=49dedf026320c96279eb35e0e8365799

ISO/PAS 17506:2012(E)

8-94 COLLADA - Digital Asset Schema Release 1.5.0

profile_GLES

Category: Profiles
Profile: GLES

Introduction

Concepts

FX.

Attributes

De¢clares platform-specific data types and <technique>s for OpenGL ES.

<profile GLES> has the following attributes:

The <profile GLES> elements encapsulate all the platform-specific values and declarations’for a
particular profile. In <effect> scope, parameters are available to all platforms, but parameters declare
inpide a <profile GLES> block are available only to shaders that are also inside that profile.

The <profile_ GLES> element defines the clear interface between concrete, platform-specific data ty

and the abstract COLLADA data types used in the rest of the document. Parameters declared outside g
thjs barrier may require casting when used inside a <profile GLES> block,

Far more information, see “Using Profiles for Platform-Specific Effects” in€hapter 7: Getting Started wit

es

=

-

Ld xs:ID

unique within the instance document. Optional.

A text string containingthe unique identifier of the element. This value must b|

[

platform xs : NMTOKEN

The type of platform. This is a vendor-defined character string that indicates 1
platform or,capability target for the technique. Optional.

he

Relatgd Elements

The <profile_ GLES> elementsyélate to the following elements:

fParent elements

effiect

hild elements

See’the following subsections.

Dther

None

Child|Elements

Child elementsimust appear in the following order if present:

Name/example Description Default Occurrgnces
4asSset> See main entry in Core. N/A Oor1
<néwparam> Create a new parameter from a constrained set of types N/A 0 or more
recognizable by all platforms — <float>, <float2>,
<float3>, <floatd>, <surface> and <sampler2D>
with an additional semantic. See main entry.
Example:
<newparam sid="mySID">
<semantic>
DIFFUSECOLOR
</semantic>
April 2008
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Name/example Description Default Occurrences

<float3>
123
</float3>
</newparam>

attributes and description and the following subsection for
child element details.

<technique> (FX) Declares a technique for this effect. See main entry for N/A 1 or more

<extra> See main entry in Core. N/A 0 or more

Child|Elements for <profile_GLES> / <technique>

Child elements must appear in the following order if present:

Name/example Description Default Occurrgnces
4asset> See main entry in Core. N/A Oori
Jannotate> See main entry. INZA 0 or morg
dpass> See main entry. N/A 1 or morp
4extra> See main entry in Core. N/A 0 or morg
Details
Example

pgrcentages of how they will blend.

<profile GLES>
<newparam sid="gravel">
<sampler2D/>
</newparam>
<newparam sid="grass">
<sampler2D/>
</newparam>
<newparam sid=Utkansition">
<sampler2@i/3
</newparam>
<technidw® sid="main">
<pass J/id="p0">
<states>
<texture pipeline>
<value>
<texcombiner>
<constant> 0.0f, 0.0f, 0.0f, 1.0f </constant>

ROD p rator_"TNTEDDAT ATEW

The following example shows terrain rendering to transitions between two different ground textures. It
combines gravel texture and grass texture with an alpha transition texture that dictates the per-texel

<argument source="TEXTURE" operand="SRC COLOR" sampler="gravel"/>

<argument source="TEXTURE" operand="SRC COLOR"
<argument source="TEXTURE" operand="SRC ALPHA"
sampler="transition"/> -
</RGB>
<alpha operator="INTERPOLATE">
<argument source="TEXTURE" operand="SRC ALPHA"
<argument source="TEXTURE" operand="SRC ALPHA"
<argument source="TEXTURE" operand="SRC ALPHA"
sampler="transition"/> B

© ISO 2012 — All rights reserved

sampler="grass"/>

sampler="gravel"/>
sampler="grass"/>
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</alpha>
</texcombiner>
<texcombiner>
<RGB operator="MODULATE">
<argument source="PRIMARY" operand="SRC_ COLOR"/>
<argument source="PREVIOUS" operand="SRC_COLOR"/>
</RGB>
<alpha operator="MODULATE">
<argument source="PRIMARY" operand="SRC ALPHA"/>
<argument source="PREVIOUS" operand="SRC ALPHA"/>
alpha
</texcombiner>
</value>
</texture pipeline>
</states>
</pass>
</technique>
</profile_GLES>

April 2008
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profile_GLES2

Category: Profiles
Profile: GLES2

Introduction

Attributes

The <profile_ GLES2> element has the following attributes:

A text string containing the uniqlie identifier of the element. This value must

:ID ) L . .
d xs be unique within the instance decument. Optional.

The shading language thét is'used. Current valid languages are GLBL-ES
and CG. Required.

The type of platformiyThese are vendor-defined character strings ttat
indicates the platforms or capability targets for the technique. Enaldles

support for maftiple OpenGL ES 2.0 platforms. This may target a specific
piece of hardware or a hardware family. Optional.

| anguage xs :NCName

platforms list _of names_type

Related Elements

The <profile GLES2> element relates to-the following elements:

fParent elements effect
hild elements See thefollewing subsection.
ther None

Child|Elements

Child elements must-appear in the following order if present, with the following exception:

¢ | <code> and <include> are interchangeable in the order

Name/example Description Default Occurrdnces
dasset> For resource management tracking. See main entry in Core. | N/A Oor1
4aode> An embedded block of source code. See main entry. N/A 0 or morg
<include> A block of source code referenced by URL. See main entry. | N/A O or more
<newparam> Declarations of new parameters to feed the shaders. See N/A 0 or more
main entry.
<technique> (FX) A primary or alternative approach to rendering the profile. N/A 1 or more
Typically LODs. See main entry. See main entry for
attributes and description and the following subsection for
child element details.

April 2008
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Name/example Description Default Occurrences
<extra> A method for storing extension data beyond the COLLADA | N/A Oor
schema definition. See main entry in Core.

Child Elements for <profile_GLES2> / <technique>

Child elements must appear in the following order if present:

Name/example Description Default Occurrences

4asset> See main entry in Core. N/A Oor1

4annotate> See main entry. N/A 0 er'morg

4pass> See main entry. N/A 1lor morg

qextra> See main entry in Core. N/A 0 or morg
Details

Spme unique characteristics of the GLES2 API are reflected in this profile:

Example

F¢r an additionahexample, refer to “Appendix B: Profile GLSL and GLES2 Examples.”

Unlike Cg API and Direct3D9 shader objects, which are compiled and used directly, GLES2 API
shader objects are compiled and then linked by the user into a program object.

The API supports both source code and binary shaders.
— Source code is not necessarily required to be GLSL ES du€ to support for binary shaders.

GLES?2 supports only a limited subset of the OpenGL 2.X APl on the PC. It has been stripped dad
to supply only shader-based rendering and the appropriate render states not controlled by shad
source code.

For more information on GLES2, visit http://www:khronos.org/opengles/2 X/ or the documentat
for the specific vendor for the platform that you are targeting.

One of the most important differences of GLES2 compared to other COLLADA FX profiles is the
way in which shaders and programs are put together. Shader source code consists of a list of
sources. Segments of source code catrbe any of the following in any combination or order:

— Sharable embedded <code>

— Sharable referencing <include>

— Code inline in the list, such as #define commands that set up an uber-shader, allowing use
to reuse sharable source code segments by specializing uber-shaders with local inlined
#define commands.

<prefile GLES2 language="GLSL-ES">
2¢ede sid="diffuseVSsS">
attribute vec3 sv Vertex;
attribute vec3 sv_Normal;

wn

er

jon

)
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uniform mat4 wvp;
uniform mat4 worldView;

varying vec3 FragmentNormal;

void main (void)
{
gl Position = wvp * vec4(sv_Vertex.xyz, 1.0);
FragmentNormal = mat3 (worldView) * sv Normal.xyz;
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</code>

<code sid="hemiFS">
uniform vec4 surfColor;
uniform vecd4 skyColor;
uniform vec4 groundColor;
uniform float hemiContrib;

varying vec3 FragmentNormal;
void main (void)

{
vec3 normal = normalize (FragmentNormal) ;

float NdotL = max( 0.0, dot( normal, vec3(0.0, 0.0, 1.0) ) );
float NdotUp = dot( normal, vec3(0.0, 1.0, 0.0) );

float mixer = (NdotUp + 1.0) * 0.5;
vecd4 diffuse = NdotL * surfColor;
vecd hemiColor = NdotlL * mix (groundColor, skyColor, mixe€r);

gl FragColor = diffuse + hemiContrib * hemiColor;

}

</code>

<newparam sid="wvp">
<semantic>WorldvViewProjection</semantic>
<mat4>1 23 4010000100001 </mat?d>

</newparam>

<newparam sid="worldView">
<semantic>WorldvView</semantic>
<mat4>1 0 0 001 0000100 0%01 </matéd>

</newparam>

<newparam sid="surfColor">
<semantic>COLOR</semantic>
<vecd4>0.8 0.8 0.8 0 </vecss

</newparam>

<newparam sid="skyColox">
<semantic>COLOR</semantic>
<vec4>0 0 0.5 0 _<Yvéci>

</newparam>

<newparam sid={"groundColor">
<semantic»COLOR</semantic>
<vecd>0 0«50 0 </vecid>

</newpanam>

<newpa&dit’ sid="hemiContrib">
<figat>1</float>

</n&wWparam>

spechnique sid="t0">
<pass sid="p0">
<states>
<depth test enable value="true"/>
<depth func value="Less"/>
<cull face enable value="true"/>
<cull face value="Back"/>
<front face value="CCW"/>
</states>
<program>
<shader stage="VERTEX">
<sources><import ref="diffuseV3S"/></sources>
</shader>
<shader stage="FRAGMENT">

April 2008
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<sources> <import ref="hemiFS"/> </sources>

</shader>

<bind uniform symbol="wvp">
<param ref="wvp"/>

</bind uniform>

<bind uniform symbol="worldView">
<param ref="worldview"/>

</bind uniform >

<bind uniform symbol="surfColor">
<param ref="surfColor"/>
Dind_unirorm

<bind uniform symbol="skyColor">
<param ref="skyColor"/>

</bind uniform >

<bind uniform symbol="groundColor">
<param ref="groundColor"/>

</bind uniform>
<bind uniform symbol="hemiContrib">
<param ref="hemiContrib"/>

</bind uniform>

</program>
<evaluate/>
</pass>
</technique>
</profile GLES2>

April 2008
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profile_GLSL

Category: Profiles
Profile: GLSL

Introduction
Ds

Concepts

The <profile GLSL> elements encapsulate all the platform-specific values and declaratiorgfor a
particular profile. In <ef£fect> scope, parameters are available to all platforms, but paranieters declaregl
inpide a <profile GLSL> block are available only to shaders that are also inside thathprofile.

The <profile GLSL> element defines the clear interface between concrete, platferm-specific data types
and the abstract COLLADA data types used in the rest of the document. Parameters declared outside g
thjs barrier may require casting when used inside a <profile GLSL> block.

=

Far more information, see “Using Profiles for Platform-Specific Effects” inkChapter 7: Getting Started wit
FX.

-

Attributes

<profile_ GLSL> has the following attributes:

. A text string containing {he unique identifier of the element. This value must belunique
L d xs:ID e ) h
within the instance dagument. Optional.
platform xS : NMTOKEN The type of platfor‘rln. Thisis a vendor—deﬁned character string that |r.1d[‘cat(3"s the
platform or capability target for the technique. Optional. The default is “PC”.

Relatgd Elements

The <profile_ GLSL> elements relate to the following elements:

fParent elements effect
hild elements Seejthe following subsections.
Dther None

Child|Elements

Child elementSmust appear in the following order if present, with the following exception:

e <include> and <code> are interchangeable.

Name/example Description Default Occurrgnces
—_— Seerair-ertry-Gore: PNAA S-or
<code> See main entry. N/A 0 or more
<include> See main entry. N/A 0 or more
<newparam> Creates a new parameter from a constrained set of N/A 0 or more

types recognizable by all platforms — <float>,
<float2>, <float3>, <float4d>, <surface>
and <sampler2D>, with an additional semantic.
See main entry.

April 2008
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Name/example Description Default Occurrences
Example:
<newparam sid="mySID">
<semantic>
DIFFUSECOLOR
</semantic>
<float3>
123
</float3>
oz acti
4technique> (FX) Declares a technique for this effect. See main entry for | N/A 1 onmorg
attributes and description and the following
subsection for child element details.
4extra> See main entry in Core. N/A 0 or morg
Child|Elements for <profile_GLSL> / <technique>
Child elements must appear in the following order if present:
Name/example Description Default Occurrdnces
{asset> See main entry in Core. N/A Oor1
4annotate> See main entry. N/A 0 or morg
4pass> See main entry. N/A 1 or morg
4extra> See main entry in Core. N/A 0 or morg
Details

Exanlple
Sge Appendix B: Profile GLSL and GLES2\Examples.

April 2008
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program

Category: Shaders
Profile: CG, GLSL, GLES2

Introduction
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Concepts

Describes how to create shaders, such as a vertex shader and a fragment shader. Additionally,this
dgscribes how to link them to produce a program and bind them to effect parameters for, GLES2 and GL.SL
(far Cg shaders, bind to effect parameters instead of programs).

Attributes

The <program> element has no attributes.

Relatgd Elements

The <program> element relates to the following elements:

FParent elements pass
hild elements See the following subsections.
ther None

Child|Elements in CG Scope

Wjithin the scope of <profile CG>, child eléments must appear in the following order if present:

Name/example Description Default Occurrdnces
Yshader> Setup and compilation information for shaders such as N/A 0 or morg
vertex and, pixel shaders. See main entry.

Child|Elements in GLSL Scope

Wjithin the scope of <profile GLSL>, child elements must appear in the following order if present:

Name/example Description Default Occurrgdnces

W

Yshader> Setup and compilation information for shaders such as N/A 0 or mor
vertex and pixel shaders. See main entry.

w

Ybind.attribute> | Information for binding the shader variables to effect N/A 0 or mor
parameters. See main entry.

4bind uniform> Binds a uniform shader variable to a parameter or a value. N/A 0 or morg
See main entry.

Child Elements in GLES2 Scope

Within the scope of <profile GLES2>, child elements must appear in the following order if present:

Name/example Description Default Occurrences
<shader> See above. N/A 0 or more
April 2008
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See main entry.

Name/example Description Default Occurrences

<linker> Information regarding shaders together or capturing the N/A 0 or more
results of linking. See main entry.

<bind_attribute> Information for binding the shader variables to effect N/A 0 or more
parameters. See main entry.

<bind uniform> Binds a uniform shader variable to a parameter or a value. N/A 0 or more

Details
Example
<program>
<shader stage="VERTEX"> ... </shader>
<shader stage="FRAGMENT"> ... </shader>
</program>
April 2008
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render

Category: Rendering

Profile: External

Introduction

Concepts

offfield.

eqch pass.

Attributes

D accik o £f 2N + CWP=N FRP-C NP o
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The <render> element has the following attributes:

This element indicates one pass of rendering for camera lens or screen post-processing. Rendering can be
straightforward without a particular material or effect such as layered rendering, or it can a@d special
effects, typically called postprocessing effects, lens effects, or scene effects such as blut, bloom, or degth

Within this element you can also change your camera and the layers of the scenéithat you are renderind for

hame xs:token The text string name of this element. Optional.

A text string value contajning the scoped identifier of this element. This value

render this cempositing step. Optional.

5id sid_type must be unique withig’the scope of the parent element. Optional. For defails,
see “Address Syntax™ in Chapter 3: Schema Concepts.
. Refers to a nodethat contains a camera describing the viewpoint from which to
camera node xs:anyURI

Relatged Elements

The <render> element relates to the fellowing elements:

fParent elements

evaluate scene

Phild elements

See\the following subsections.

ther

Norte

Child|Elements

Child elements faust appear in the following order if present:

Name/example Description Default | Occurrgnces
{layer> Specifies which layer or layers to render in this compositing | None 0 or morg
step while evaluating the scene. Contains layer names of
type xs : NCName. This element has no attributes
<instance material> | Specifies which effect to render in this compositing step N/A 0 ort
(rendering) while evaluating the scene. See main entry.
<extra> See main entry in Core. N/A 0 or more
Details
Example
See <visual_ scene>.
April 2008
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RGB

Category: Texturing
Profile: GLES

Introduction

Sg¢e <texcombiner> for details about assignments and overall concepts.

Attributes

The <RGB> element has the following attributes:

Infers the use of glTexEnv (TEXTURE ENV, COMBINE RGB
Enumeration operator). See <texcombiner> for details. Valid values arg:

bperator

REPLACE | MODULATE | ‘ADD | ADD_SIGNED |

INTERPOLATE | SUBTRACT | DOT3 RGB | DOT3_ RGBA

Infers the use of glTexE TEXTURE ENV, RGB SCALE, gcale).
scale float_type glTexEnv ( - ! = , geale)

See <texcombiné&r> for details.

Relatgd Elements

Thhe <RGB> element relates to the following elements;

fParent elements texcombiner
hild elements See the following subsections.
Dther None

Child|Elements

Name/example Deseription Default Occurrgnces
4argument> Sets.Up the arguments required for the given operator to be | None 1103
executed. See main entry.

Details

S¢e <texcombiner> for details.

Example
Sg¢é<texture pipeline>.

April 2008
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sampleriD

Category: Texturing
Profile: COMMON, CG, GLSL

Introduction

D loroa o Aicaanaianal Fra ool
POTaTr TS ar O TS T T TOT ISTOTTAT COATOT O ST TTIITC T

Concepts

Attributes

The <sampler1D> element has no attributes.

Relatgd Elements

The <samplerlD> element relates to the following elements:

fParent elements In Core: newparam, setparam
In FX: array
hild elements See fx_sampler_ common
Dther None
Details

Use of <wrap_t>and <wrap_p> has no effect-on the results because 1D samplers do not use the t and
p coordinate axes.

Example

This example repeats a texture across a surface regardless of any UVs exceeding the 0-to-1 range. It
linearly magnifies the texture ifdt\needs to be enlarged. It does trilinear filtering if the texels are smaller than
the pixels being rasterized. This reads from a one-dimensional surface, that is, a surface that is N by 1
(height=1).

<samplerlD>»
<wrap S»WRAP</wrap s>
<minf2I¥er>LINEAR</minfilter>
<magfilter>LINEAR</magfilter>
</samplerlD>

April 2008
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sampler2D

Category: Texturing
Profile: External, Effect, CG, COMMON, GLES2, GLSL

Introduction

De¢clares a two-dimensional texture sampler.
Concepts

Attributes

The <sampler2D> element has no attributes.

Related Elements

The <sampler2D> element relates to the following elements:

fParent elements In Core: newparam, setparam
In FX: array
hild elements See £fx_sampler common.
Dther None
Details

Example

<sampler2D>
<wrap_ s>WRAP</wrap s>
<wrap_ t>WRAB<jwrap t>
<minfiltex>DINEAR</minfilter>
<magfilteh>LINEAR</magfilter>
</sampler2bD>

Use of <wrap_p> has no effect on the results begause 1D samplers do not use the p coordinate axis.

This is an example of the most commonssampler type. It repeats a texture across a surface regardless @
any UVs exceeding the O-to-1 range. Itlinearly magnifies the texture if it needs to be enlarged. It does
trilinear filtering if the texels are smaller than the pixels being rasterized.

=
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sampler3D

Category: Texturing
Profile: External, Effect, CG, COMMON, GLES2, GLSL

Introduction

De¢clares a three-dimensional texture sampler.
Concepts

Attributes

The <sampler3D> element has no attributes.

Related Elements

The <sampler3D> element relates to the following elements:

fParent elements In Core: newparam, setparam
In FX: array
hild elements See £fx_sampler common.
Dther None
Details
Example

This example repeats a texture across a-surface regardless of any UVs exceeding the 0-to-1 range. It

linearly magnifies the texture if it needs_to be enlarged. It does trilinear filtering if the texels are smaller than
the pixels being rasterized.

This example does this typicalsampling operation from a three-dimensional texture, that is, from a volume.
This is common for reading fram noise, patterns such as wood, and medical imaging.

<sampler3D>
<wrap sXWRAP</wrap s>
<wrap €>WRAP</wrap t>
<wrap/p>WRAP</wrap p>
<pdnNfilter>LINEAR</minfilter>
xmagfilter>LINEAR</magfilter>
hsampler3D>

April 2008
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samplerCUBE

Category: Texturing
Profile: External, Effect, CG, COMMON, GLES2, GLSL

Introduction

De¢clares a texture sampler for cube maps.

Concepts

Attributes

The <samplerCUBE> element has no attributes.

Related Elements

The <samplerCUBE> element relates to the following elements:

fParent elements In Core: newparam, setparam
In FX: array
hild elements See £fx_sampler common.
Dther None
Details

Use of <wrap_p> has no effect on the results-oecause 1D samplers do not use the p coordinate axis.

Example

This example reads from a cube map Surface. The shader passes in a 3D vector that is a normal. That
ngrmal points to a location on one\of the six sides of a cube map. Samples around the coordinate that i
pgints to are filtered and returned.

<samplerCUBE>
<wrap s>WRARZ/wrap s>
<wrap_ tXWRAP</wrap t>
<minfid BgT>LINEAR</minfilter>
<magfid+ter>LINEAR</magfilter>
</sammTerCUBE>

April 2008
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samplerDEPTH

Category: Texturing
Profile: External, Effect, CG, COMMON, GLSL

Introduction

De¢clares a texture sampler for depth maps.
Concepts

Attributes

The <samplerDEPTH> element has no attributes.

Related Elements

The <samplerDEPTH> element relates to the following elements:

fParent elements In Core: newparam, setparam
In FX: array
hild elements See £fx_sampler common.
Dther None
Details

Use of <wrap_p> has no effect on the results begause 1D samplers do not use the p coordinate axis.

Example

This example repeats a texture across asdrface regardless of any UVs exceeding the 0-to-1 range. It
linearly magnifies the texture if it needs.to be enlarged. It does trilinear filtering if the texels are smaller than
the pixels being rasterized. If the surface is depth data, it performs percentage closest filtering. This
tefchnique provides better resutts'when sampling depth maps for uses such as shadow maps.

<samplerDEPTH>
<wrap_ s>WRAP<{/wrap s>
<wrap t>WRAP</wrap t>
<minfil€er>LINEAR</minfilter>
<magfiter>LINEAR</magfilter>
</samplerDEPTH>

April 2008
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samplerRECT

Category: Texturing
Profile: External, Effect, CG, COMMON, GLSL

Introduction

De¢clares a RECT texture sampler.

Concepts

RECT textures are an a OpenGL extension; they are not the same as nonsquare 2D textures.\tis typicg
uged as a render target or screen space processing, not as a general nonsquare replacerment for
<g$ampler2D>. For more information, see www.opengl.org/registry/specs/ARB/texture \rectangle.txt

y

Attributes

The <samplerRECT> element has no attributes.

Relatgd Elements

The <samplerRECT> element relates to the following elements:

fParent elements In Core: newparam, setparam
In FX: array
hild elements See £fx_sampler common.
ther None
Details

RECT reflects OpenGL RECT samplers;lt.is not supported in DirectX. RECT is two dimensional. It does|not
sypport MIP-mapping. Samples use & float2_type that is in the range [0-to-width, O-to-height] as
opposed to the 2D 0-to-1 range.

Example

RECT samplers are vepy limited. They do not support MIP-mapping, so this trivial example is actually thg
mpst common usage:

<samplexRECT>
<ingt@nce image url="myRenderableSurface"/>
</sémplerRECT>

April 2008
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sampler_image

Category: Parameters

Profile: External

Introduction
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Concepts

This is not a sampler type but is, instead, an element used to modify an existing sampler. Theisampler
<mhewparam> identified by the parent <setparam> receives the instantiated image.

S¢e <instance_image> for more details. This derived type has no specific extension but was renamegd
fof clarity in this situation.

Attributes

S¢e <instance_image>.

Relatged Elements

The <sampler image> element relates to the following elements:

fParent elements <instance_effect>/<setparam>
hild elements See instance_image
ther None
Example

<material id="foo-smiley">
<instance effect url='[fqo">
<setparam ref="bar">
<sampler image.Mrl="smiley-1"/>
</setparam>
</instance_effect>
</material>

April 2008
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sampler_states

Category: Materials
Profile: N/A

Introduction

A arataaratao oo lf L oo Aff o comanlar ototo foo o antarial
I[TOVWWSTOSTTrS o THOTTy arr ot O SAT T TIITCT STATTS T OTTT O TTTATCTTIATT

Concepts

This element is derived from the sampler base type, £x_sampler states. See “fx_samplér comnfon”
for a list of valid states. This includes all elements except <instance_image>. A materjdl’s <setpan:1m>
r¢f attribute points at an effect’s <newparam> containing a <sampler*>. This modifies'only the
sgmpling state of the sampler, whereas <sampler image> is used to change the sampler’s
<instance_image>, which is the more common operation.

Mpst effect authoring tools will not support this feature because it is not common in earlier FX frameworks
where it was not possible to modify the sampler state outside of the effectultis included in COLLADA tg be

fofward-looking, based on flexible game-engine technology and that Gl-historically carries the sampler
sthtes with the texture object.

Attributes

The <sampler_states> element has no attributes.

Relatgd Elements

The <sampler_states> element relates to the\following elements:

FParent elements setparam
hild elements See £x_samplekx) common
ther None
Details
Example
<materia¥>

<jim§tance effect url="simpleTexturing">
<setparam ref="texParam">
<sampler states>
<wrap_ s>WRAP</wrap s>
<wrap t>WRAP</wrap t>
</sampler states>
</setparam>
<setparam ref="texParam">
<sampler image url="smiley.jpg"/>
</setparam>
</instance effect>
</material>

April 2008
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semantic

Category: Parameters

Profile: External, Effect, CG, COMMON, GLES, GLES2, GLSL

Introduction

Povides metadata that describes the purpose of a parameter declaration.

Concepts

S¢mantics describe the intention or purpose of a parameter declaration in an effect, using af ‘overloaded
cancept. Semantics have been used historically to describe three different type of metadata:

e A hardware resource allocated to a parameter, for example, TEXCOORD2, NQRMAL,

¢ A value from the scene graph or graphics API that is being represented by, this parameter, for
example, MODELVIEWMATRIX, CAMERAPOS, VIEWPORTSIZE.

e A user-defined value that will be set by the application at run time when the effect is being initialized,
for example, DAMAGE_PERCENT, MAGIC_LEVEL.

Se¢mantics are used by the <instance_geometry> declaration jaside <node> to bind effect paramefers
to]values and data sources that can be found in the scene graplryusing the <bind material>
mechanism used to disambiguate this mapping.

Attributes

The <semantic> element has no attributes.

Relatgd Elements

The <semantic> element relates to the following elements:

FParent elements newparam
hild elements None
ther None
Details

There is currently agstandard set of semantics. This element can contain any xs : NCName defined by ypur
application.

Sg¢e “The Gommon Profile” in Chapter 3: Schema Concepits.

Exan‘lple

newparamsid="diffuseColor"

<annotate name="UIWidget"><string>none</string></annotate>
<semantic>DIFFUSE</semantic>
<modifier>EXTERN</modifier>
<float3> 0.30 0.56 0.12 </float>

</newparam>

April 2008
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shader

Category: Shaders
Profile: CG, GLES2, GLSL

Introduction

D

Conc

E
pi
fr

sh

C

SU
at

W

S
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Attributes

T

Peviously defined parameters, shader source, and binaries are cohsidered merged into the same
ng
(ol
cq
sq

pclares and prepares a shader for execution in the rendering pipeline of a <pass>.

epts

ecutable shaders are small functions or programs that execute at a specific stage in the réndering
beline. Shaders can be built from preloaded, precompiled binaries or dynamically generated at run tim
m embedded source code. The <shader> declaration holds all the settings necessary for compiling
ader and binding values or predefined parameters to the uniform inputs.

QO

DLLADA FX allows declarations of both source code shaders and precompiledinaries, depending orf
pport from the FX Runtime. Precompiled binary shaders already have the-target profile specified for th
compile time, but to allow COLLADA readers to validate declarations inveving precompiled shaders
thout having to load and parse the binary headers, profile declarations are still required.

mespace / symbol table/source code string so that all symbols{and functions are available to shader
bclarations, allowing common functions to be used in several'shaders in a <technique>, for example
mmon lighting code. FX Runtimes that use the concept-of“translation units” are allowed to name eac|
urce code block to break up the namespace.

aders with uniform input parameters can bind either previously defined parameters or literal values to
se values during shader declaration, allowing compilers to inline literal and constant values.

e <shader> element has the folloying attributes:

Required. In which pipeline stage this programmable shader is designed to

Enumeration ,
execute. Valid values are: TESSELATION, VERTEX, GEOMETRY, and FRAG

stage

Relat
T

ed Elements

e <shader> element relates to the following elements:

fParent elements program
hild elements See the following subsections.
Dther None
ChildlElements in CG Scope
Child elements must appear in the following order if present:
Name/example Description Default Occurrences
<sources> Concatenates the source code for the shader from one N/A 1
or more sources. See main entry.
<compiler> Compiler information for one or more platforms. See main | None 0 or more
entry.
<bind uniform> See main entry. N/A 0 or more

April 2
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Name/example Description

Default

Occurrences

<sources> Concatenates the source code for the shader from one

or more sources. See main entry.

N/A

1

<compiler> Compiler information for one or more platforms. See main

entry.

None

0 or more

FesEr S f -G
hd LUU TTANT Oy T oUrco.

o
O U TTTO1

Child
C

Elements in GLSL Scope

hild elements must appear in the following order if present:

)

Name/example Description

Default

Occurrdg

nces

<

sources> Concatenates the source code for the shader from one
or more sources. See main entry.

N/A

1

extra> See main entry in Core.

N/A

0 or mor|

1

Detai

S

Example

H

bre is an example for <profile CG>:

<shader stage="VERTEX">
<sources entry="main">
<import ref="thinFilm2"/>
</sources>
<compiler platform="PC" targs&t = "ARBVP1" />
<bind uniform symbol="1lidhtpos">
<param ref="LightPog Q8"/>
</bind uniform>
</shader>

© ISO 2012 — All rights reserved
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sources

Category: Shaders
Profile: CG, GLES2, GLSL

Introduction

Cereatenatesthe-souree-codefor-a-shaderfrorm-one-orrRore-Sedrees:
Concepts
Sometimes shader source code cannot be contained in only one included file or one embedded tode
blpck. Instead, auser may want to combine common sets of code blocks.
A$ one example, users could author an uber-shader and bring it into the <sources> Using an <impoxrjt>,
then add one or more <inline> blocks above that <import> to customize the wber-shader with
#defines.
A$ another example, a user writes a pluggable main-function shader that defines a basic equation and
relies on function calls for extensibility. The user can then use multiple child*€lements of the source to
cambine the function blocks with the main function.
Attributes
The <sources> element has the following attribute:
Required in CG scopeoptional in GLES2 scope; not valid in others. Entry-function
bntry xs: token name for this shader. This identifies the name of the entry point after the ctfild
elements are concatenated. In GLES2, the default is “main”.
Relatgd Elements
The <sources> element relates to thefollowing elements:
FParent elements shader
hild elements See thefollowing subsection.
Dther Nong
Child|Elements
Child elements can apper in any order, in any combination:
Name/example Description Default Occurrgnces
4inlin&> An xs: string containing code, such as a #define for | None 1 or morg
an imported shader.
4import ref=""> The <import> element itself contains no data. The None 0 or morg

required ref attribute contains the SID of a <code> or
<include> element at the profile or effect level. The
ref attribute is required. For details, see “Address
Syntax” in Chapter 3: Schema Concepts.

Details

April 2008
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Example

<sources entry="main">
<inline>#define DEBUG 1\n</inline>
<inline>#define ENVIRONMENT LOOKUP 1\n</inline>
<inline>#define PROFILE PHONG\n</inline>
<import ref="uber"/>

</sources>
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states

Category: Rendering
Profile: CG, GLES, GLES2, GLSL
Introduction

Contains all rendering states to set up for the parent pass.

Concepts

Different FX profiles have different sets of render states available for use within the <pass> element.

Attributes

The <states> element has no attributes.

Relatgd Elements

The <states> element relates to the following elements:

FParent elements pass (in profile CG, profile GLES, profile GLES2, profile GLSL)
hild elements See the following subsection.
Dther None

Child|Elements

Child elements, representing render states, can appear in any combination, in any order.

E4ch render state — or its child elements if it has.any, as shown in the render states table — has the
following attributes:

balue type as specified in the Provides a value specific to the render state. Either value or param,
following table but not both, is required unless stated otherwise in the table.

Refers to the SID of a parameter whose value is to be used for the

. £ render state as an alternative to value. Not valid if value is spegified.
param sidref_type For details about SIDREFs, see “Address Syntax” in Chapter 3:
Schema Concepits.

[P Generally this is a numeric value. Not every render state has thig
type as(spetified in the . . ) . .
index fz/)ﬁowing Ft)able attribute, and its meaning varies depending on the render state;|refer
to the render states table. Required or Optional is also specified| there.
Faor example:
<pewgaram sid= "someparam" ... />

<setparam ref="someparam">1 1 1 0</setparam>

states
<fog color value="0 0 0 0" />
<fog _enable = "true"/>

<light ambient value="1 1 1 0" index="0"/>
<light diffuse param="someparam" />
</states>

Further descriptions of the following render states are in the OpenGL specification. Refer to:

e http://www.opengl.org/documentation/specs/
e http://www.opengl.org/registry/

April 2008
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The following table shows the render states for <profile CG>, <profile GLSL>, <profile GLES>,
and <profile GLES2>. Render states are identical in all profiles except for differences noted for the

GLES and GLES2 profile.
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Render states and their child elements Valid values or types, and index GLES GLES2
attribute
alpha func Yes No
func NEVER, LESS, LEQUAL, EQUAL,
GREATER, NOTEQUAL, GEQUAL,
value ATWAYS
Float value 0.0 — 1.0 inclusive
3lpha test enable Boolean Yes No
juto normal enable Boolean No No
blend color float4d type No Yes
li,lend enable Boolean Yes Yes
ﬂ»lend_equation FUNC_ADD, FUNC_SUBTRACT, No Yes
FUNC_REVERSE_SUBTRACT, MIN,
MAX
blend equation_separate Same as blend equation valugs No Yes
rgb
alpha
Blend func (both srec and dest) Yes Yes
src ZERO, ONE, SRC_COLOR;
dest ONE_MINUS_SRC, COLOR,
DEST_COLOR,
ONE_MINUS,DEST_COLOR,
SRC_ALPHA,
ONE_MINUS_SRC_ALPHA,
DST (ALPHA,
ONE MINUS DST ALPHA,
CONSTANT COLOR,
ONE_MINUS CONSTANT_ COLOR,
CONSTANT_ALPHA,
ONE_MINUS CONSTANT ALPHA,
SRC ALPHA SATURATE
blend func_separate Same as blend func values No Yes
src_rgb
dest_rgb
src_alpha
dest alpha
¢lip plane float4_type Yes No
Index attribute specifies which clip bool4_typ
plane. Required. e
¢lip plane_enable Boolean Yes No
Index attribute specifies which clip
prare-Optiorat:
color logic op enable Boolean Yes No
color mask bool4d type Yes Yes
color_material No No
face FRONT, BACK, FRONT_AND_BACK
EMISSION, AMBIENT, DIFFUSE,
mode SPECULAR,
AMBIENT AND DIFFUSE
April 2008
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Render states and their child elements Valid values or types, and index GLES GLES2
attribute
color_material enable Boolean Yes No
Enables or disables the use of
<color_material>. Thatis, indicates
when runtimes should perform glEnable
(GL_COLOR_MATERIAL) or glDisable
(GL COLOR MATERIAL) (or equivalants).
cull face FRONT, BACK, FRONT AND BACK Yes Yes
¢ull face enable Boolean Yes Yes
depth bounds float2 type No Ne
depth bounds enable Boolean No NG
depth clamp enable Boolean No No
depth func NEVER, LESS, LEQUAL, EQUAL, Yes Yes
GREATER, NOTEQUAL, GEQUAL,
ALWAYS
depth mask Boolean Yes Yes
depth range float2 type Yes Yes
depth test enable Boolean Yes Yes
dither enable Boolean Yes Yes
fog color floatd4 type Yes No
fog_coord_src FOG_COORDINATE, No No
FRAGMENT DEPTH
fog density float type Yes No
fog enable Boolean Yes No
fog end float typ€& Yes No
fog mode LINEAR, EXP, EXP2 Yes No
fog start float type Yes No
front face CW,\CCW Yes Yes
light ambient float4_type Yes No
Index attribute specifies which light.
Required.
light constant_attenuation float_type Yes No
Index attribute specifies which light.
Required.
light diffuse float4_type Yes No
Index attribute specifies which light.
Required.
light _enable Boolean Yes No
Index attribute specifies which light.
Required.
light linear attenuation float_type Yes No
Index attribute specifies which light.
Required.
light model ambient floatd4 tvype Yes NO
light model color_control SINGLE COLOR, No No
SEPARATE SPECULAR COLOR
light model local viewer enable Boolean No No
light model two side enable Boolean Yes No
light position float4_type Yes No
Index attribute specifies which light.
Required.
April 2008
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Render states and their child elements Valid values or types, and index GLES GLES2
attribute
light quadratic_attenuation float_type Yes No
Index attribute specifies which light.
Required.
light_specular float4_type Yes No
Index attribute specifies which light.
Required.
light spot cutoff float type Yes No
Index attribute specifies which light.
Required.
light_spot_direction float3_type Yes No
Index attribute specifies which light.
Required.
light spot_exponent float_type Yes No
Index attribute specifies which light.
Required.
lighting enable Boolean Yes no
line smooth enable Boolean No No
line stipple int2 type No No
line stipple enable Boolean No No
line width float type Yes Yes
logic_op CLEAR, AND, AND_REVERSE, COPY, | Yes No
AND INVERTED,"NOOP, XOR, OR,
NOR, EQUIV, INVERT,
OR_REVERSE,COPY_INVERTED,
NAND, SET
logic op enable Boolean No No
material ambient fléatd type Yes No
rllaterial diffuse floatd type Yes No
rllaterial emission floatd type Yes No
rllaterial shininess float type Yes No
rllaterial specular float4d type Yes No
rI\odel view matrix floatdx4 type Yes No
rIlultisample enable Boolean Yes No
jormalize enable Boolean Yes No
point distance attenuation float3 type Yes No
point fade threshold size float type Yes No
point size float type Yes Yes
point_size_enable Boolean No Yes - GLES2
only
point size max float type Yes No
pointisize min float type Yes No
point smooth enable Boolean No No
poj¥gon=mgde No No
face FRONT, BACK, FRONT_AND_BACK
mode POINT, LINE, FILL
polygon offset float2 type Yes Yes
polygon offset fill enable Boolean Yes Yes
polygon offset line enable Boolean No No
polygon offset point enable Boolean No No
polygon smooth enable Boolean No No
polygon stipple enable Boolean No No
projection matrix floatdx4 type Yes No
April 2008
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Render states and their child elements Valid values or types, and index GLES GLES2
attribute
rescale normal enable Boolean Yes No
sample alpha to coverage enable Boolean Yes Yes
sample alpha to one enable Boolean Yes No
sample coverage float_type No Yes - GLES2
value Boolean only
invert
| sample_coverage enable Boolean Yes No
gcissor int4 type Yes Yes
gcissor test enable Boolean Yes Yes
shade model FLAT, SMOOTH Yes No
stencil func Yes Yes
func NEVER, LESS, LEQUAL, EQUAL,
GREATER, NOTEQUAL, GEQUAL,
ref ALWAYS
mask Unsigned byte
Unsigned byte
gtencil func_separate (For front and back) No Yes
front NEVER, LESS, LEQUAL, EQUAL,
back GREATER, NOTEQUAL, GEQUAL,
ref ALWAYS
mask Unsigned byte
Unsigned byte
stencil mask int type Yes Yes
gstencil mask separate No Yes
face FRONT, BACK, FRONT_AND_BACK
mask Unsigned byte
gtencil op (Fokfail, zfail, and zpass) Yes Yes
fail KEEP, ZERO, REPLACE, INCR,
zfail DECR, INVERT, INCR_WRAP,
zpass DECR WRAP
stencil_op_ separate No Yes
face FRONT, BACK, FRONT_AND_BACK
fail (For £fail, zfail, and zpass:)
zfail KEEP, ZERO, REPLACE, INCR,
zpass DECR, INVERT, INCR_WRAP,
DECT WRAP
stencil test enable Boolean Yes Yes
texture_env color float4_type No (see No
Index attribute specifies which texture | <texture_
unit. Optional. pipeline>)
texture.env_mode xs:string No (see No
Index attribute specifies which texture | <texture__
unit. Optional. pipeline>)
texture_pipeline String - the name of the Yes - GLES | No
<texture_ pipeline> parameter. | only
texturelD samplerlD type No No
Index attribute specifies which texture
unit. Required.
texturelD_enable Boolean No No
Index attribute specifies which texture
unit. Optional.

April 2008
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Render states and their child elements Valid values or types, and index GLES GLES2
attribute
texture2D sampler2D type No (see No
Index attribute specifies which texture | <texture _
unit. Required. pipeline>)
texture2D_enable Boolean No (see No
Index attribute specifies which texture | <texture _
unit. Optional. pipeline>)
texture3D sampler3D type No No
Index attribute specifies which texture
unit. Required.
texture3D_enable Boolean No No
Index attribute specifies which texture
unit. Optional.
textureCUBE samplerCUBE type No No
Index attribute specifies which texture
unit. Required.
textureCUBE_enable Boolean No No
Index attribute specifies which texture
unit. Optional.
textureDEPTH samplerDEPTH type No No
Index attribute specifies-which texture
unit. Required.
textureDEPTH samplerDEPTH {ype No No
Index attribute 'specifies which texture
unit. Required.
textureDEPTH enable Boolean No No
Index-attfibute specifies which texture
unit,"Optional.
textureRECT SamplerRECT type No No
Index attribute specifies which texture
unit. Required.
textureRECT enable Boolean No No
Index attribute specifies which texture
unit. Optional.
Details
Example
<stawes>
Kdepth test enable value="true"/>
<depth7func_value:"Less" />
<cull face enable value="true"/>
<cull face value="Back" />
<front face value="CCW" />
</states>
April 2008
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stencil clear

Category: Rendering
Profile: CG, GLES, GLES2, GLSL

Introduction

Attrib
T

ttencil clear> declarations specify which value to use. If no clearing statement is in¢lyded, the ta
age remains unchanged as rendering begins.

utes

e <stencil_clear> element has the following attribute:

roet

jndex xs:nonNegativelnteger

Which of the multiple rendeftargets is being set. The default ig
Optional.

0.

Relatgd Elements

The <stencil clear> element relates to the following elements:
FParent elements evaluate
hild elements None
Dther None
Details
This element contains an xs :byte thabis the value used to clear a resource.

W
re
th
re

T
e
<

D
by
by

hen this element exists inside apass, it a cue to the runtime that a particular backbuffer or render-targd
source should be cleared. This means that all existing image data in the resource should be replaced
e value provided. This puts.the resource into a fresh and known state so that other operations with thi
source execute as expected.

e index attributelidentifies the resource that you want to clear. An index of O identifies the primary
source. The pritmary resource may be the backbuffer or the override provided with an appropriate
F_target>element (Kcolor target>, <depth_ target>, or <stencil target>).

rect3D2 9 elass platforms have fairly restrictive rules for setting up MRTs; for example, only four color
ffers, \Which must be all of the same size and pixel format, and only one depth buffer and one stencil

et
ith

[92)

, SO

Example

<stencil clear index="0">0</stencil clear>

April 2008
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stencil_target

Category: Rendering
Profile: CG, GLES, GLES2, GLSL

Introduction

Multiple Render Targets (MRTs) allow fragment shaders to output more than one value per pass, or to
regdirect the standard depth and stencil units to read from and write to arbitrary off-screen lbbffers. Thesg
elements tell the FX Runtime which previously defined render targets to use.

Attributes
The <stencil target> element has the following attributes:

index xs:nonNegativeInteger Indexes one of the Multiple Render Targets. The default is 1. Jptional.
Indexes a subimage inside'a target <image>, including a single MIP-

Elice xs:nonNegativeInteger map level, a unique ¢Ube face, or a layer of a 3D texture. The dlefault is
0. Optional.

hip xs:nonNegativeInteger The MIP level to.target. The default is 0. Optional.
The cube fagge to target. Valid values are POSITIVE_X, NEGATIVE X,

Face Enumeration POSITIVE: Y, NEGATIVE Y, POSITIVE_Z, and NEGATIVE |Z. The
defaultis POSITIVE_X. Optional.

Relatgd Elements

The <stencil_ target> element relatesto the following elements:

fParent elements evaluate
hild elements See thetfollowing subsection
ther None

Child|Elements

Exactly one of the following child elements must occur:

Name/example Description Default Occurrgnces
4param> (feference) References a sampler parameter to determine which None 0 or1
image to use. See main entry.
4inStance_image> Instantiates a renderable image directly. See main entry. N/A Oor
Details

Direct3D® 9 class platforms have fairly restrictive rules for setting up MRTs; for example, only four color
buffers, which must be all of the same size and pixel format, and only one depth buffer and one stencil
buffer active for all color buffers. The COLLADA FX declaration is designed to be looser in its restrictions, so
an FX runtime must validate that a particular MRT declaration in a <pass> is possible before attempting to
apply it, and flag it as an error if it fails.

If no <stencil target> is specified, the FX Runtime will use the default stencil buffer set for its
platform.

April 2008
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Example

<newparam sid="surfaceTex">

<sampler2D><instance image url="renderTargetl"/></sampler2D>
</newparam>
<technique>

<pass>

<evaluate>
<stencil target>
<param ref="surfaceTex"/>

sterc—terget
</evaluate>
</pass>
</technique>

April 2008
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technique
(FX)
Category: Effects
Profile: CG, COMMON, GLES, GLES2, GLSL

Introduction

Holds a description of the textures, samplers, shaders, parameters, and passes necessary for rendering
thys effect using one method.

Fdr <technique> in elements other than <profile *>, see “<technique> (core).”

Concepts

Techniques hold all the necessary elements required to render an effect. Each effectcan contain many
techniques, each of which describes a different method for rendering that effect, There are three differer]
sgenarios for which techniques are commonly used:

—

¢ One technique might describe a high-LOD version while a second.technique describes a low-LJD
version of the same effect.

e Describe an effect in different ways and use validation tools.in the FX Runtime to find the most
efficient version of an effect for an unknown device that uses a standard API.

e Describe an effect under different game states, for example, a daytime and a nighttime techniqu
normal technique, and a “magic-is-enabled” technigue.

}u
[V

Attributes

The <technique> element has the following attributes:

. Optional. Adtext string containing the unique identifier of the element. This valu¢ must
Ld xs:ID \ L X
be unique-within the instance document.

Required. A text string value containing the scoped identifier of this element. This value
sid sid_type fust be unique within the scope of the parent element. For details about SIDs| see
“Address Syntax” in Chapter 3: Schema Concepts.

Related Elements

The <technique>lement relates to the following elements:

FParent elements profile CG, profile_COMMON, profile GLSL, profile_GLES, profile_ GLES2
hild elements See the following subsection.
Dther None

Child|Elements

Child elements vary by profile. See the parent element main entries for details. The following list
summarizes valid child elements. The child elements must appear in the following order if present, with the
following exceptions: <blinn>, <constant>, <lambert>, <phong> are choices that can appear in any
order in that position:

Name profile_CG | profile_COMMON | profile_GLES | profile_GLES2 | profile_GLSL | Occurrences
<asset> yes yes yes yes yes Oor
<annotate> | yes - yes yes yes 0 or more

April 2008
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Name profile_CG | profile_COMMON | profile_GLES | profile_GLES2 | profile_GLSL | Occurrences

<blinn> - yes - - -

<constant> | - yes - - -

(FX) 1

<lambert> - yes - - -

<phong> - yes - - -

<pass> yes - yes yes yes 1 or more

<extra> yes yes yes yes yes 0 or more
Details

T¢chniques can be managed as first-class <asset>s, allowing tools to automatically generatétechnigdes
for effects and track their creation time, freshness, parent-child relationships, and the tools/dsed to
génerate them.

Example

<effect id="BumpyDragonSkin">
<profile GLSL>
<technique sid="HighLOD">

</technique>
<technique sid="LowLOD">
</technique>
</profile GLSL>
</effect>

April 2008
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technique_hint

Category: Effects

Profile: External

Introduction

Concepts

stfing.

Attributes

Adlds a hint for a platform of which technique to use in this effect.

Shader editors require information on which technique to use by default when an effect is instantiated.
Slibject to validation, the suggested technique should be used if your FX Runtime recognizes the platform

The <technique_hint> element has the following attributes:

platform xs :Name Defines a string that specifies for which platform this hint is intended. Optiong.
ref xs :NCName A reference to the name of the platformd. Required.
A string that specifies for which API profile this hint is intended. It is the name|of the
. profile within the effect that conrtains the technique. Profiles are constructed Qy
profile xs :NCName : . N ) « . »
appending this attribute’s valugrto “profile ”. For example, to select
profile_ CG, specify profile="CG". Optional.

Related Elements

The <technique hint> element relates to thefollowing elements:

FParent elements instance_effeet
Phild elements None
ther None
Details
Example

<technigue hint platform="PS3" ref="HighLOD"/>

<teChnique hint platform="OpenGL|ES" ref="twopass"/>

<technique hint profile="CG" platform="GL" ref="HighLOD"/>
<technique hint profile="GLES" platform="NOKIA SW" ref="OneLight"/>

© ISO 2012 — All rights reserved
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texcombiner

Category: Texturing

Profile: GLES

Introduction

Concepts

mpde.

Attributes

Defines a <texture_ pipeline> command for combiner-mode texturing.

The <texcombiner> element has no attributes.

Relatgd Elements

The <texcombiner> element relates to the following elements:

This element sets the combiner states for the sampler to which it is assigned. It defines a set of texturing
cemmands that will be converted into multitexturing operations using glTexEnv in regular-dnd combing

S¢e <texture_ pipeline> for details about assignments and overall concepts.

=

fParent elements

texture pipeline

hild elements

See the following subsection.

Dther

None

Child|Elements

Child elements must appear in the follewing order if present:

Name/example

Description

Default

Occurrgnces

q4constant

combiner)

value= ...

param= ...

A stafic\or parameter £loat4_type that may be passed
to the OpenGL ES texturing unit. This value is combined
with the color sampled from the texture to produce the final
color output from that texturing unit. The equations are
dependent on the <texture_pipeline> setup.
The element contains no data. The arguments are optional;
use only one:
* value: Specifies a float4_type for
glTexEnv (TEXTURE_ENV,
TEXTURE_ENV_COLOR, value).

e param: Specifies the SID of a parameter that

N/A

Oori

contains a £loat4_type value for the
glTexEnv function

<RGB>

Sets up the RGB component of the texture combiner
command. See main entry.

N/A

Oor

<alpha>

Sets up the alpha component of the texture combiner
command. See main entry.

N/A

Oor

April 2008
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Details

This is a complex stage command in a <texture_ pipeline>. It is used for more customized operations
than are available via <texenv>.

Read about <texenv> first, as the following information builds upon that basic knowledge.
The <RGB> and <alpha> children elements are roughly the same; <alpha> is simply a subset of <RGB>.

While <texenv> allows you to specify one operator equation that will be used for the entire state,
<texcombiner> adds flexibility by allowing you to specify different equations for the <RGB> channel and
<Jllpha> channel.

The equations specified consist of up to 3 arguments. The arguments are specified in a series (Ax'g0,
Argl, Arg2). Each channel may specify its own <argument>s to the equation. Each <argumernt>
specifies a source, operand, and sampler. The <argument> source attribute determines where the value
fof that equation’s argument comes from:

e TEXTURE: From the sampler specified in the sampler attribute.

® CONSTANT: The <texcombiner> schema also allows each stage to haye its own <constantp
that may be used by the operators.

e PRIMARY: The incoming fragment color from the material.

e PREVIOUS: The incoming color from the previous texture pipeliné stage.

The <argument> operand attribute determines which part of the value selected by the source will be
uged in the equation:

®* SRC_COLOR: The RGB portion of the source.

* ONE_MINUS_SRC_COLOR: The per-componentinverse (one minus) of SRC_COLOR.
* SRC_ALPHA: The alpha portion of the source;

e ONE_MINUS_SRC_ALPHA: The inverse (On€ minus) of SRC_ALPHA.

The following operator equations are available-for texcombiners:

® REPLACE: Arg0

e MODULATE: Arg0O+ Argl

e ADD: Arg0O+ Argl

* ADD_SIGNED: ArgQ+Argl—0.5

* INTERPOLATE; Arg0* Arg2+ Argl=(1-Arg2)

® SUBTRACT: (A7g0— Argl

e DOT3 (forn<RGB> only):
4 x ((ArgO.r - 0.5) * (Arg].r - O.5)+ (ArgO.g - 0.5)* (Arg].g - O.5)+ (ArgOb - 0.5)* (Argl.b - 0.5))

Lqstly, each channel may be scaled. The RGB and alpha results of the equation are multiplied by the
s¢alYe attribute (if specified) to compute the final values per channel.

TheRGBandatptecharmetsare thermptacedback togetherasefour-comporentcotorasfecHtothemext
stage as its PREVIOUS source.

For more information about any of these enumerations, refer to the OpenGL and OpenGL ES
specifications.

Commands are eventually assigned to OpenGL ES hardware texture units. For this command type, each
texture unit must be changed into texture-combiner mode with the following command:

glTexEnv (TEXTURE_ENV, TEXTURE ENV_MODE, COMBINE)

April 2008
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See <texture_ pipeline> for more details about OpenGL ES hardware texture-unit assignments.

Example

See <texture pipeline>.

April 2008
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texenv

Category: Texturing
Profile: GLES

Introduction
Def

Concepts
This element sets the states for the sampler to which it is assigned.

S¢e <texture_ pipeline> for details about assignments and overall concepts.

Attributes

The <texenv> element has the following attributes:

Optional. The operation to execute upon the-ihcoming fragment. Valid valugs are:
REPLACE | MODULATE | DECAL |BLEND | ADD

Optional. A reference to the SID of.tlle sampler. For details, see “Address yntax”
in Chapter 3: Schema Concepts;

pbperator Enumeration

sampler sidref_ type

Relatgd Elements

The <texenv> element relates to the following elements:

Farent elements texture pipeline
hild elements See the following subsection.
Dther None

Child|Elements

Child elements must appear in the following order if present:

Name/example Deéscription Default Occurrgnces

4constant AJstatic or parameter £loat4_type that may be passed N/A Oor1
value= ... to the OpenGL ES sampler. This value is combined with the
param= ...(> color sampled from the texture to produce the final color
output from that sampler. The equations are dependent on
the texture pipeline setup.
The element contains no data. The arguments are optional;
use only one:
* value: Specifies a static £loat4_type for
glTexEnv (TEXTURE ENV,
TEXTURE _ENV_COLOR, value).

(Eombiner)

e param: Specifies the SID of a parameter that
contains a £loat4_type value for the
glTexEnv command.

Details

This is a simple stage command in a <texture_pipeline>. Itis used for very common operations with
less setup.

April 2008
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Infers a call to glTexEnv (TEXTURE_ENV, TEXTURE ENV_MODE, operator) for the sampler to which
it is assigned.

The equation used by this operation is specified via the operator attribute. The following equations are
available:

e REPLACE: The output is the value sampled by the sampler specified in the sampler attribute

regardless of the alpha value.

e MODULATE: The output is the multiplication of the incoming value and the value sampled by the

sampler specified in the sampler attribute.

F
Sg

e DECAL: The output is a blend (based on the alpha) of the color sampled from the sampler spégifled

in the sampler attribute and the input of the previous stage or material.

e BLEND: The output is a blend (based on each color component) of the color sampled fromT the
sampler specified in the sampler attribute and the input of the previous stage or matérial.

e ADD: The output is the addition of the input of the previous stage or material and. the color sampled

from the sampler specified in the sampler attribute.

br more information about any of these enumerations. refer to the OpenGL and OpenGL ES

ecifications.

Example

S4

be <texture pipeline>.

April 2008
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texture_pipeline

Category: Texturing
Profile: GLES

Introduction

in|regular and combiner mode.

Concepts

This element contains an ordered sequence of commands that together define all of the GIES
mltitexturing states.

Eqch command is eventually assigned to a texture unit:

¢ The <texcombiner> defines a texture-unit setup in combiner mode,
¢ The <texenv> element defines a texture-unit setup in noncombingt-node.

Cpmmands are assigned to texture units in a late binding step based omrfexture-unit names and usage
characteristics of commands.

Alpass uses the <texture_ pipeline> state to activate a fragment shader.

The ordering of the commands is 1:1 on which hardware texture unit they are assigned to. Depending g
whether the texturing crossbar is supported (GLES 1.1), the named texture-unit objects (<Ksampler2D>)
frgm each command are assigned into appropriate hardware texture units. On GLES 1.0, the sampler must
come from the existing unit, so two arguments withssdurce="sampler” would not be valid unless thgy
referenced the same <sampler2D> element (see\the <RGB> and <alpha> elements in the “Examples|
sybsection).

5

Attributes

The <texture_ pipeline> element has the following attribute:

Optional. A text string value containing the scoped identifier of this elemgnt. This
5id sid_type value must be unigue within the scope of the parent element. For details| see
“Address Syntax” in Chapter 3: Schema Concepts.

Relatgd Elements

The <texture pipeline> element relates to the following elements:

fParent elements states
hildéelements See the following subsection.
Dther None

Child Elements

Child elements can appear in any order:

Name/example Description Default Occurrences

<texcombiner> See main entry. N/A 0 or more

<texenv> See main entry. N/A 0 or more
April 2008

© 1SO 2012 — Al rights reserved 391


https://standardsiso.com/api/?name=49dedf026320c96279eb35e0e8365799

ISO/PAS 17506:2012(E)
8-138 COLLADA - Digital Asset Schema Release 1.5.0

392

Name/example Description Default Occurrences

<extra> Contains application-specific additional information, such as | N/A 0 or mor

OpenGL ES extensions. See main entry in Core.

e

Details

The <texture_ pipeline> creates a command sequence that describes how the user would like to
combine material color, textures, and destination (backbuffer) data. Each stage in the texture pipeline is a
command. There are two available command types:

T
ol
pi
R
<{

T
o):
S3
o]
o]
gl
of:
ol

® <texcombiner>

® <texenv>

e purpose of each stage in the pipeline is to combine existing and/or new input data to preduce a ne
tput color. The output color from each stage is then available as input data to the next,stage in the
Deline.

pad the main entries for <texenv> and <texcombiner> to understand how the
texture pipeline> is converted to GL calls.

e stage commands in the API typically translate to glTexEnv function calls-"The main difference
stween these APIs and what is in COLLADA is that that a glTexEnv call is paired with a particular
mpler. The COLLADA design has freed the operation from the sampler so that the author can design
erations more easily and enable the importer or conditioner to assign appropriate indices in a resolve
eration. The index of the stage in the texturing pipeline becomes the index of the texture unit in which

b placed into that same texture unit. In OpenGL ES 1.1, the.textures can be placed anywhere to utilize
pssbar, although pairing them in the same way as in 1c@may perform better on some hardware.

pte: Some <texture pipeline>s may resolveidirectly under OpenGL ES 1.1 but not under Open

<

the

the

| TexEnv calls are to be assigned. In OpenGL ES 1.0, the texture referenced by the unit attribute miist

the

GL
Dt

E$ 1.0 due to support for texturing crossbars. Additionally. some with a large number of textures may n
repolve on certain hardware because of hardware limitations on the number of textures.
Example
<texture_pipeline>
<value>
<texcombiner>
<constant>{0.0f, 0.0f, 0.0f, 1.0f </constant>
<RGB op€rator="INTERPOLATE">
<ardgument source="TEXTURE" operand="SRC COLOR" sampler="gravel"/>
<dpgument source="TEXTURE" operand="SRC COLOR" sampler="grass"/>
<argument source="TEXTURE" operand="SRC ALPHA" sampler="transition"/
</ RGB>
<alpha operator="INTERPOLATE">
<argument source="TEXTURE" operand="SRC_ ALPHA" sampler="gravel"/>
<argument source="TEXTURE" operand="SRC ALPHA" sampler="grass"/>
<argument source="TEXTURE" operand="SRC ALPHA" sampler="transition"/
alpha —
</texcombiner>
<texcombiner>
<RGB operator="MODULATE">
<argument source="PRIMARY" operand="SRC_COLOR"/>
<argument source="PREVIOUS" operand="SRC_COLOR"/>
</RGB>
<alpha operator="MODULATE">
<argument source="PRIMARY" operand="SRC ALPHA"/>
<argument source="PREVIOUS" operand="SRC ALPHA"/>
</alpha>
April 2008
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</texcombiner>
<texenv sampler="debug-decal-unit" operator="DECAL"/>
</value>
</texture pipeline>

April 2008
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usertype

Category: Parameters

P

rofile: CG, GLES2

Introduction

Creates an instance of a structured class for a parameter.

Concepts

U
P

U

Interface objects declare the abstract interface for a class of objects. Interface objects declaré,only the
fupction signatures required and make no requirements for specific member data.

dgclarations can take place only after all source code has been declared fora technique.

ber types are concrete instances of these interfaces, structures that contain function-declarations that

ber types can be declared only inside source code or included shaders, and’sg. <usertype>

ovide implementations for each function declared in the interface along with any Recessary member data.

Attributes
The <usertype> element has the following attributes:
i Required. The identifierdarthe struct declaration that will be found inside|the
fypename xs:token . )
current source-code translation unit.
Optional in CG scepe; not valid for GLES2. References a code or includs
Eource xs :NCName ,
element that defines the usertype.

Relatgd Elements

The <usertype> element relates to the fallowing elements:
fParent elements In Core: newparam¢ setparam
In FX: array,’bind uniform
hild elements See the following subsection.
ther None

Child|Elements

Name/example Description Default Occurre

nces

4setparam> Use a series of these to set the members by name. The ref N/A 0 or mor

attribute is relative to the parent usertype. See main entry in Core.

w

Details

Elements of a <usertype> can be initialized at creation time in <newparam> by accessing each leaf

n

ode by name using a series of <setparam> declarations.

Some usertypes do not have data. They can be used only to implement interface functions.

April 2008

394

© ISO 2012 — All rights reserved



https://standardsiso.com/api/?name=49dedf026320c96279eb35e0e8365799

Example

ISO/PAS 17506:2012(E)

Specification — FX Reference

<include sid="simple cg source" url="simple.cgfx"/>

<newparam sid="lightsource0">
<usertype typename="spotlight" source="simple cg source">
<float3> 10 12 10 </float3>
<float3> 0.3 0.3 0.114 </float3>
</usertype>
</newparam>

<newparam sid="lightsourcel">
<usertype typename="spotlight" source="simple_cg_ source">
<setparam ref="position"><float3> 10 12 10 </float3></setparam>
<setparam ref="direction"><float3> 0.3 0.3 0.114 </float3></setpddam>
</usertype>
</newparam>

© ISO 2012 — All rights reserved
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B-Rep Reference

Introduction

imation.

is chapter covers the elements that compose the boundary representation “B-rep” portion of COLLADA

ents by Category

is chapter lists elements in alphabetical order. The following tables list elements by category, for easelin

finding related elements.
Geonretry
’ }:l»rep Describes a boundary representation (B-rep) structure.
Curves
¢ircle Describes a circle in 3D space.
¢urve Describes a specific curve.
¢urves Contains all curves that are*tised in the B-rep structure.
¢llipse Describes an ellipse in 3DsSpace.
Ryperbola Describes a hyperbola in 3D space.
line Describes a singletline in 3D space.
Qurbs Describes a NURBS curve in 3D space.
parabola Describes a‘parabola in 3D space.
gurface_curves Contains all parametric curves (pcurves) that are used in the B-rep structure.

Topology
edges Describes the edges of a B-rep structure.
faces Describes the faces of a B-rep structure.
pcurves Specifies how an edge is represented in a face’s parametric space.
shells Describes the shells of a B-rep structure.
golids Describes the solids of a B-rep structure.
wires Describes the wires of a B-rep structure.
Surfaces
cone Describes a conical surface.
cylinder Describes an unlimited cylindrical surface.

nurbs_surface

Describes a NURBS surface in 3D space.

plane (in Physics)

Describes an infinite planar surface.

sphere (in Physics)

Describes a centered sphere primitive.

© ISO 2012 — All rights reserved
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surface Describes a specific surface.
surfaces Contains all surfaces that are used in the B-rep structure.
swept_surface Describes a surface by extruding or revolving a curve.
torus Describes a torus in 3D space.
Transformation
orient Describes the orientation of the object frame.
rigin Describes the nrigjn of the nhjnﬂf frame

About B-Rep in COLLADA

Oven

T

<(

B
T

o[t

G

liew

e <brep> element can be placed under the <geome try> element instead of <mésh>,
tonvex mesh>, Or <spline>.

pundary representation (B-rep) models are composed of two parts: topology and geometry.

e topology specifies different entities (vertices, edges, and so on) that fimit the corresponding unboun
ometry. Topological entities are:

e Vertex: The lowest topological entity.

¢ Edge: Bounded by two vertices.

e Wire: Bounded by, or built by, one or more edges.

e Face: Bounded by one or more wires.

e Shell: Bounded by, or built by, one or more fages.

e Solid: Bounded by one or more shells.

bometrical entities are:

Points: In 3D space

Curves: Such as lines, circles,»of NURBS in 3D space.

e Parametric curves: Such.as.lines and circles in the parametric space of a circle.
Surfaces: Such as cylinders, spheres, or planes in 3D space.

boundary representation;, topology and geometry are merged:

e A vertex is represented by a point.
* An edge is represented by a curve.
e A faceiis‘represented by a surface.

Hed
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Topology Geometry

Solid

Shell

Vertex

Orientation
EVery topological entity has a base orientation that is defined\by either its geometrical representation or the
logical order when building it from its subentities:
Entity Base orientation defined by
ertex Vertices have no orientation.
#dge The order of its vertices. if.the start and end vertices are the same (for example, for a circle) the
orientation is defined by:the base orientation of the curve.
ire The orientation ofits\edges.
face The orientation of its surface.
$hell The orientation of its faces.
X \/
E
April 2008
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When using a topological entity in a next higher entity, its base orientation can be used (FORWARD) or its
orientation can be reversed (REVERSED).

Parametric Curves

In general, a B-rep model is described sufficiently with topological entities. But most CAD file formats -
such as STEP, IGES, or Parasolid — also describe the geometric representation of edges in the parametric

space of the surface that is bounded by these edges. These curves are needed to exactly specify the
boundary of a surface, which is helpful for rendering the faces.

Example of Parametric Curves

A
Cy
o)
Ci
in

closed cylinder has an edge E that is represented in 3D space as a circle. This edge limits two faces,
lindrical one and the plane at the bottom. So this edge E has two representations as a paramétrie’ curn
e on the plane and one on the cylindrical surface. In the parametric space of the plane, thecurve is a
cle, too. But in the parametric space of the cylinder, the curve is a line. This becomes cléarer by
agining the cylinder slit and rolled out as a rectangle, as shown in the following diagram:

he

....

\ 4
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Degenerate Edges

As seen in the preceding example, edges can have one 3D representation and one or more 2D
representations. If an edge has only 2D representations then it is called a degenerate edge.

An example of a model with degenerate edges is a sphere or a cone. The degenerate edge of a cone is its
apex and, for a sphere, its poles.

The following figures try to explain the creation of degenerate edges. The green edges in the parametric
space of the sphere and of the cone do not appear in 3D space. They are the poles of the circle and the
cone and —in 3D — they are just single points.

b o o e e

Nonnmpanifold B-Reps
Nonmanifold B-reps are B-reps that cannot be manufactured. These are still valid B-reps.
Injmost cases, thereare two ways in which nonmanifold B-reps are created in a construction process:

¢ They clarify a situation in a view of a construction.
e They result from Boolean operations.
Here are.two examples.

April 2008
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402

The following picture represents a reinforced concrete beam. This beam consists of two materials, steel
surrounded by concrete. In a B-rep, this beam could be constructed as a 3D block, because the only thing
that is visible is concrete. But to show where the steel is located within the block, its position is represented

as a long cylinder.

The following picture shows the union of a cube with a cylinder, which is a cube. But the intersections of
thi faces at the top and bottom often still exist after this Boolean operation. These intersections are
represented as nonmanifold faces because they have two outer wires: one rectangular wire for the cubg
arnpd one circular wire for the cylinder.

(4. O
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brep
Category: Geometry

Introduction

Describes a boundary representation (B-rep) structure.

Concgpts

A[B-rep can be a single solid or a single face or vertex. The B-rep can be nonmanifold or it can cansist ¢
sqveral solids. The <brep> element contains the complete topological description of a static strugture and
the corresponding geometrical descriptions of the vertices.

=h

Attributes

The <brep> element has no attributes.

Relatgd Elements

The <brep> element relates to the following elements:

Farent elements geometry (see Chapter 5: Core Elements Reference)
hild elements See the following subsection.
Dther None

Child|Elements

Child elements must appear in the following order. if present:

Name/example Description Default Occurrgnces

4curves> Contains all curves Used in this B-rep. Curves are required N/A Oori
for the B-reprstructure. This includes curves that describe
the kind of anedge. This element is required if the
<edges>elément is present. See main entry.

§surface_ curves> Contains all 2D curves used in this B-rep. This includes N/A Oor
surfaces that describe the kind of the face. This element is
reduired if the <faces> element is present. See main

entry.
4surfaces> Contains all surfaces used in this B-rep. See main entry. N/A Oori
{source> Contains all the necessary data for the topological entities. N/A 1 or morg

Provides vertices, edges, and faces for their geometric
entities. At least one <source> element is needed for the
vertices. If <edges> is specified, an additional <source>
element is needed for accessing the curves in the
<curve> element by an SIDREF_array (see main entry
in Core). If <faces> is specified, an additional <source>
element is needed for accessing the surfaces in the
<surface> element by an SIDREF _array. See main
entry in Core.

<vertices> Describes all vertices of the B-rep. Vertices are the base N/A 1
topological entity for all B-rep structures, so this element is
required. See main entry in Core.

<edges> Describes all edges of the B-rep. See main entry. N/A Oor1
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Name/example Description Default Occurrences
<wires> Describes all wires of the B-rep. See main entry. N/A Oor1
<faces> Describes all faces of the B-rep. See main entry. N/A Oor1
<pcurves> Describes all pcurves of the B-rep. See main entry. N/A Oor1
<shells> Describes all shells of the B-rep. See main entry. N/A Oor1
<solids> Describes all solids of the B-rep. See main entry. N/A Oor1
<extra> See main entry in Core. N/A 0 or more

Details

Example

Here is an example of the <brep> element:

<geometry id="geo">
<brep>
<curves/>
<surface curves/>
<surfaces/>
<source id="geom-points"/>
<source id="geom-curves"/>
<source id="geom-curves2d"/>
<source id="geom-surfaces"/>
<source id="orientations"/>
<source id="curve-params"/>
<source id="materials"/>
<vertices id="vertices"/>
<edges count="6" id="edges"/>
<wires count="6" id="wires'/>
<faces count="4" id="facedM/>
<pcurves count="10" id=s"pcurves"/>
<shells count="1" id="8hells"/>
<solids count="1" id="solids"/>
</brep>
</geometry>

April 2008
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circle

Category: Curves

Introduction

Describes a circle in 3D space.

Conc

T
p!

Attributes

T

Relat
T

epts

e circle is defined with its center in the origin of the local coordinate system. The circle lies in the(x,y)
bne.

e <circle> element has no attributes.

bd Elements

e <circle> element relates to the following elements:

i

arent elements curve

Child elements See the following subsection.

ther

None

Child
C

Elements

hild elements must appear in the following order jf;present:

)

Name/example Description Default Occurrgnces

<

radius>

Contains a floating-point number that specifies the None 1

radius of the Circle. This element has no attributes.

extra> See main ‘entry in Core. N/A 0 or mor

1

Detai

A
cq

.
sy
.

S
circle is defined by its radius and, as with any conic curve, is positioned in space with a right-handed
ordinate system whére:

e The origins the center of the circle

The origin,™x direction, and y direction define the plane of the circle.

is coordifnate system is the local coordinate system of the circle. The main direction of this coordinate]
stem is'the vector that is normal to the plane of the circle.

ar

an explicit orientation to the circle

o ate-sy : atr-d OR-6 668 ate-sy gives
(definition of the trigonometric sense), determining the direction in which

the parameter increases along the circle.
The circle is parameterized by an angle:
P(u)= O+ R cos(u)* XDir+ R+ sin(u) * YDir
where:

e P s the point of parameter u.

April 2008
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O, XDir, and YDir are respectively the origin, x direction, and y direction of its local coordinate

system.
R is the radius of the circle.

The x axis of the local coordinate system therefore defines the origin of the parameter of the circle. The
parameter is the angle with this x direction. A circle is a closed and periodic curve. The period is 2 * 7 and
the parameter range is [0,2 * 7[.

Example

Here is an example of the <circle> element:

<curve sid="curve'">
<circle>
<radius>3</radius>
</circle>
<origin>0 0 10</origin>
</curve>

April 2008
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cone

Category: Surfaces

Introduction

Describes a conical surface.

Concepts

Alcone is defined by the half-angle at its apex, and is positioned in space by a coordinate system 'and a
reference radius as follows:

e The z axis of the local coordinate system is the axis of revolution of the cone.

e The plane defined by the origin (0,0,0), the x axis and the y xis of the local coordinate system is the
reference plane of the cone. The intersection of the cone with this reference plane is a circle of
radius equal to the reference radius.

Attributes

The <cone> element has no attributes.

Related Elements

The <cone> element relates to the following elements:

fParent elements surfaces/surface

Child elements See the following subsection.

ther None

Child|Elements

Child elements must appear in the folloewing order if present:

Name/example Description Default Occurrgnces
JYradius> Contains a floating-point number that specifies the None 1
radius of the cone. This element has no attributes.
{Yangle> Contains a floating-point number that specifies the None 1
conical surface semiangle ]0,PI/2[. This element has no
attributes.
Jextra> See main entry in Core. N/A 0 or morg
Details

This-Coordinate system is the local coordinate system of the cone. The following applies:

¢ Rotation aroundad its Z axis, i the trgonometric Sense given by the X axis and the y axis, delines the
u parametric direction.

® |ts x axis gives the origin for the u parameter.
e |tsz axis is the v parametric direction of the cone.
® |ts origin is the origin of the v parameter.

The parametric range of the u and v parameters is:
e [0,2xx]. foru

April 2008
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* oo, +oo] forv
The parametric equation of the cone is:

P(u,v)=0+ (R+ v tan(Ang))* (cos(u) * XDir+sin(u)* YDir)+ v * ZDir
where:

e Qs the origin.

e XDir, YDir, and ZDir are the x direction, the y direction, and the z direction.

* Ang Is the halt-angle at the apex of the cone.

e Ris the reference radius.

Example
Here is an example of the <cone> element:

<cone>
<radius>1.92574</radius>
<angle>0.785398</angle>
</cone>

April 2008
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curve

Category: Curves

Introduction

Describes a specific curve.

Concepts

This element defines the attributes of a curve. With <orient> and <origin>, the surface cane
positioned to its correct location.

Attributes
The <curve> element has the following attributes:
A text string value containing the scoped identifier of this element. This njust be
sid sid_type unique within the scope of the parent elefent. Optional. For details, see
“Address Syntax” in Chapter 3: Schema‘Concepts.
hame xs:token The text string name of the element.'Optional.

Relatgd Elements

The <curve> element relates to the following elements:

FParent elements curves, surface_ curves, sweptxsurface
hild elements See the following subsection.
Dther None

Child|Elements

Child elements must appear in the following order if present:

Name/example Desgtliption Default Occurrgnces

durve element The’curve element must be exactly one of the following: | N/A 1
<line>
<circle>
<ellipse>
<parabola>
<hyperbola>
<nurbs>

See main entries.

4qQZient> Describes the orientation of the object frame. See main None 0 or mor

"
oty

<origin> Describes the origin of the object frame. See mainentry. | 0 0 O Oor1

w

Details

April 2008
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Example

Here is an example of the <curve> element:

<curve sid="curve">
<line>
<origin>5 0 0</origin>
<direction>0 0 1</direction>
</line>
</curve>

April 2008
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curves
Category: Curves

Introduction

Contains all curves that are used in a B-rep structure.

Concepts

This element is a container for all 3D curves used by the edges of this B-rep structure.

Attributes

The <curves> element has no attributes.

Related Elements

The <curves> element relates to the following elements:

FParent elements brep

Child elements See the following subsection.

ther None

Child|Elements

Child elements must appear in the following order if present:

Name/example Description Default Occurrgnces

fcurve> Describes a single Curve. See main entry. N/A 1 or morg

Jextra> See main entryiin-Core. N/A 0 or morg
Details

This element holds all the curyes that are needed for a B-rep structure. This includes curves that descritpe
the kind of an edge and cur{es that are needed to create an extrusion for a surface.

This element is a containerfor all 3D curves that are used by the topological entity <edges>.

Example
Here is an example of the <curves> element:

<guEves>
<curve sid="curve-1"/>
<curve sid="curve-2"/>

cToTr
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cylinder
(B-Rep)
Category: Surfaces

Introduction

D corihoc an it aA v linArinal o rfasa
SEHRESEH- -Gy HaHca-SHHaE0-

Concepts

Attributes

The <cylinder> element has no attributes.

Related Elements

The <cylinder> element relates to the following elements:

Npte: For the <cylinder> element in <shape>, see “<cylinder> (Physics)”.

A unlimited cylinder has a radius but is assumed to extend to an infinite length.

FParent elements surface (B-rep)

hild elements See the following subsection.

ther None

Child|Elements

Child elements must appear in the following opder if present:

Name/example Description Default Occurrgnces
4radius> Contains twofloating-point values that represent the 1
radii of the cylinder (it may be elliptical). This element has
no attributes.
Jextra> See/main entry in Core. N/A 0 or morg
Details
Example
Here is anvexample of the <cylinder> element:
<cylinder>
</cylinder>

April 2008
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edges
Category: Topology

Introduction

Describes the edges of a B-rep structure.

Concepts

Ediges are limited by two vertices and have a curve for a geometric representation. The segment ofthe
cyrve is also limited by its start and end parameters.

Attributes
The <edges> element has the following attributes:
A text string containing the unique identifiet of this element. This valug must
Ld xs:ID \ s . .
be unique within the instance document-Required.
hame xs:token The text string name of the elemeht. Optional.
tount xs:unsignedLong The number of edges. Required.

Related Elements

The <edges> element relates to the following elements:

FParent elements brep

Child elements See the following subsection.

ther None

Child|Elements

Name/example Description Default Occurrdnces

4input> Four<input> elements are needed to define an edge: N/A 4 or mor

s (One with semantic="CURVE" to reference
the corresponding geometric element for the
edge.

ww

e Two with semantic="VERTEX" to reference
the two vertices that limit each edge.

e (One with semantic="PARAM" to set the
parametric values (start and end parameters)
of the curve.

See main entry in Core.

4<p> References the indices for the inputs; this describes the None Qorid
attributes of all the edges in the B-rep. This element has
no attributes.

<extra> See main entry in Core. N/A 0 or more
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Details

The edges are always declared FORWARD, so the first vertex is the starting vertex and the second is the
ending vertex.

Edge Vertex

Vertex

Curve

Example
Here is an example of the <edges> element:

<edges id="edges" count="6">
<input semantic="CURVE" source="#geom-curves" offset="0"/>
<input semantic="VERTEX" source="#vertices" offsets"1"/>
<input semantic="VERTEX" source="#vertices" offgset="2"/>
<input semantic="PARAM" source="#curve-paramg™ offset="4"/>

<p>
0010
1111
200 2
3223
4 3 3 4
52 35

</p>

</edges>

April 2008
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ellipse
Category: Curves

Introduction

Describes an ellipse in 3D space.

Concepts

An ellipse is defined by its major and minor radii and, as with any conic curve, is positioned in space with a
right-handed coordinate system where

e The origin is the center of the ellipse.
e The x axis defines the major axis.
e The y axis defines the minor axis.

Attributes

The <ellipse> element has no attributes.

Relatgd Elements

The <ellipse> element relates to the following elements:

fParent elements curve

hild elements See the following subsection.

Dther None

Child|Elements

Child elements must appear in the following order if present:

Name/example Description Default Occurrgnces
4radius> Contains two floating-point numbers that specify the None 1
radii of the ellipse. This element has no attributes.
4extra> See main entry in Core. N/A 0 or morg
Details

—

The ellipse is defined with its center in the origin of the local coordinate system. The ellipse lies in the (x,)
plane. The first'radius is the major radius (in the u direction in parametric space) and the second is the
mjnor radius (in the v direction).

The-origin, x direction and y direction of this coordinate system define the plane of the ellipse. The

ca ordinata ovotam ic tha Inaal anArdinata oviotam Af tha allinea
OFeate-SySteHHStTE1oCar-cooraiRate-SySteH-ot THOSE-

The main direction of this coordinate system is the vector that is normal to the plane of the ellipse. The axis,
or main axis, of the ellipse is the axis of which the origin and unit vector are respectively the origin and main
direction of the local coordinate system. The main direction of the local coordinate system gives an explicit
orientation to the ellipse (definition of the trigonometric sense), determining the direction in which the
parameter increases along the ellipse. The ellipse is parameterized by an angle:

P(u)= O+ MajorRad* cos(u ) * XDir+ MinorRads sin(u)* YDir

April 2008
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where:

e P s the point of parameter u.
e O, XDir and YDir are respectively the origin, x direction, and y direction of its local coordinate
system.

¢ MajorRad and MinorRad are the major and minor radii of the ellipse.

The x axis of the local coordinate system therefore defines the origin of the parameter of the ellipse. An
ellipse is a closed and periodic curve. The period is 2 * 7z and the parameter range is [0,2* z].

Example

416

Here is

an example of the <ellipse> element:

<curve sid="curve">
<ellipse>
<radius>3 5</radius>
</ellipse>
</curve>

April 2008
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faces
Category: Topology

Introduction

Describes the faces of a B-rep structure.

Concepts

F4ces are limited by one or more wires. Generally, a face is bounded by one outer wire and zerg or-mor
inher wires. In this case, it is a manifold face. But COLLADA B-rep also supports nonmanifold\Brrep, so
fafpe can be bounded by one or more outer wires.

W

QO

Attributes

The <faces> element has the following attributes:

A text string containing the unique identifier of the <faces> element
Ld xs:ID ) - - . .

This value must be unique within the‘instance document. Required.
hame xs:token The text string name of the element. Optional.
tount xs:unsignedLong The number of faces. Reqdired.

Relatged Elements

The <faces> element relates to the following elements:

fParent elements brep

hild elements See the following subsection.

Dther None

Child|Elements

Child elements must appear in thé\following order if present:

Name/example Pescription Default Occurrdnces

4input> There must be at least three <input>s: N/A 3 or mor

e  One with semantic= "SURFACE" to
reference the corresponding geometric
element for the face.

w

e One with semantic="WIRE" to reference the
wires for each face.

e One with semantic="ORIENTATION"
defines the orientation of the referenced wire

withinthe face

Additionally, another <input> can specify
semantic="MATERIAL" to link a single face with a
symbolic name that can be bound to a material when
instantiating the B-rep.

See main entry in Core.

<vcount> Contains a list of integers describing the number of None 1
wires for each face. This element has no attributes.

April 2008
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418

Name/example Description Default Occurrences

<p> References the indices for the input. This describes all None Oor1

the attributes of all faces in the B-rep. This element has
no attributes.

<extra> See main entry in Core. N/A 0 or more

Details

A face is bounded by one or more wires. The wires need an orientation for the faces.

Afface is visible if its outer wire has the same orientation as the normal of the corresponding surface, 1tis

vigible from both sides.

The outer wire limits the surface.

The inner wires cut holes in the bounded surface (their orientations are opposite to the surface normal).

Alsymbolic name of a material is bound to each face using the <input semanticz"MATERIAL"> with a

token source. Mesh primitives assemble vertex frequency data instead of faces. Faces do not assemblg
rtex data because a face consists of a surface and one or more wires, and there is exactly one <faces>

element.

Example

H

bre is an example of the <faces> element:

<faces id="wires" count="6">
<input semantic="SURFACE" source="#geom&surfaces" offset="0"/>
<input semantic="WIRE" source="#wires'"Woffset="1"/>
<input semantic="ORIENTATION" source="#orientations" offset="2"/>
<input semantic="MATERIAL" source=%fmaterials" offset="3"/>
<vcount>1 2 2 1</vcount>
<p>00101100120023%1024102350 0</p>

</faces>

April 2008

© ISO 2012 — All rights reserved



https://standardsiso.com/api/?name=49dedf026320c96279eb35e0e8365799

ISO/PAS 17506:2012(E)
Specification — B-Rep Reference  9-23

hyperbola
Category: Curves

Introduction

Describes a hyperbola in 3D space.

Concepts

Alhyperbola is defined by its major and minor radii and, as with any conical curve, is positioned in)SpacH
with a right-handed coordinate system where:

e The origin is the center of the hyperbola.
e The x axis defines the major axis.
e The y axis defines the minor axis.

Attributes

The <hyperbola> element has no attributes.

Relatgd Elements

The <hyperbola> element relates to the following elements:

fParent elements curve

hild elements See the following subsection.

Dther None

Child|Elements

Child elements must appear in the following order if present:

Name/example Description Default Occurrgnces
4radius> Contains two floating-point numbers that specify the None 1
radii of the hyperbola. This element has no attributes.
4extra> See main entry in Core. N/A 0 or morg
Details

The plane of thethyperbola is defined by the origin, x direction, and y direction of this coordinate system
The coordinate system is the local coordinate system of the hyperbola.

Example

- 1 e
H >erement:

<curve sid="curve">
<hyperbola>
<radius>3 5</radius>
</hyperbola>
</curve>

April 2008
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line
Category: Curves

Introduction

Describes a single line in 3D space.

Concepts

Attributes

The <1ine> element has no attributes.

Relatgd Elements

The <1ine> element relates to the following elements:

Aline is defined and positioned in space with an origin and a unit vector representing its directiop,

fParent elements curve

hild elements See the following subsection.

ther None

Child|Elements

Child elements must appear in the following order if present:

Name/example Description Default Occurrgnces
q4origin> Contains three floating-point numbers that describe the | None 1
origin of the line, Seg main entry.
4direction> Contains threé floating-point numbers that describe the | None 1
direction of the line as a unit vector. This element has no
attributes,
qextra> See main entry in Core. N/A 0 or morg
Details
Example

Here is an‘example of the <1ine> element:

Lcurve sid="curve">
<line>

. . = . .
UL LYylll-o0 U U OL1Lylll

<direction>0 0 1</direction>

</line>
</curve>
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nurbs
Category: Curves
Introduction
Describes a NURBS curve in 3D space.
Concepts
A[NURBS curve is defined by:

* |ts degree.

e |ts periodic or nonperiodic nature.

e Atable of poles (also called control points), with their associated weights if the NURBS curve is
rational. The poles of the curve are control points used to deform the curveUlfthe curve is
nonperiodic, the first pole is the start point of the curve, and the last polens the end point of the
curve. The segment that joins the first pole to the second pole is the-tangent to the curve at its start
point, and the segment that joins the last pole to the second-from-last pole is the tangent to the
curve at its end point. If the curve is periodic, these geometric pr@perties are not verified. It is mgre
difficult to give a geometric signification to the weights, but they are useful for providing exact
representations of the arcs of a circle or ellipse. Moreover, if the weights of all the poles are equdl,
the curve has a polynomial equation; it is therefore a nenrational curve.

¢ Atable of knots with their multiplicities. For a NURBS;.the table of knots is an increasing sequenge
of reals without repetition.

Attributes
The <nurbs> element has the following attributes:
legree uint_type Specifies the degree of the NURBS curve. Required.
tlosed xs:boolean Specifies whether a NURBS curve is closed. The default is false. Optional.
Related Elements
The <nurbs> element relates)to the following elements:
FParent elements cutyve
hild elements See the following subsection.
Dther None
Child|Elements
Childelements must appear in the following order if present:
fatherexary I|J=U Besct iptim T DPefatit Oeetrrences
<source> See main entry in Core. None 1 or more
<control_vertices> See main entry in Core. None 1
<extra> See main entry in Core. N/A 0 or more
Details
The degree value is referred as p. The order of a NURBS segment, denoted as o, is defined by p + 1.
April 2008
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Example

Here is an example of the <nurbs> element:

422

NURBS curves are evaluated using three sources of information, denoted by the following semantic

val

ues on <source>/<input>:

e POLE: The control vertices (also called poles). The number of control vertices in one segment is
referred to as n.

e WEIGHT: The weights of the poles. This is the last component of the pole source used to descri
control vertices as homogeneous coordinates.

e KNOT: The knot vector of the NURBS. A list of nondecreasing floating-point vectors, one vector
segment. The size of one vector, referred to as k, is bound to the relationship:

If

T
f
us

T

where n is the number of control vertices in the segment, and p is the degree:

gat4, the fourth component is used as the weight applied to the control vertex, making a WEIGHT sou

k= (n+p+ 1) = (n+ o)
he WEIGHT input semantic is present, its size must match the POLE input size.

e POLE source can be either of type £1loat3 type or £loat4_type for a 3D position. VWhelr using

eless; if WEIGHT is also specified, it should be ignored.
e number of values in the KNOT source must follow this relationship:

Count (KNOTS) = SUM(n + p + 1)

<nurbs degree="5" closed="false">
<source id="curve.knots">
<float array id="curve.knots-array" céunt="12">
9.12168 9.12168 9.12168 9.121689.12168 9.12168
20.1173 20.1173 20.1173 20.11A3»20.1173 20.1173
</float array>
<technique common>
<accessor count="12" source="#curve.knots-array">
<param name="KNOT" type="float"/>
</accessor>
</technique commop>
</source>

<source id="curveypoints">
<float array( id="curve.points-array" count="18">
2.1991¥1\0.838995 1.53577 2.19911 6.98207 -1.82021
2.19041 0.554555 -6.2853 2.19911 -5.58852 -2.92932
29911 -5.30408 4.89175 2.19911 0.838995 1.53577
</float array>
<technique common>
<accessor count="6" source="#curve.points-array" stride="3">
<param name="X" type="float"/>
<param name="Y" type="float"/>
<param name="7" type="float"/>

be

per

fce

</accessor>

</technique common>
</source>
<source id="curve.weights">
<float array id="curve.weights-array" count="6">
10.20.20.20.21
</float array>
<technique common>
<accessor count="6" source="#curve.weights-array">
<param name="WEIGHT" type="float"/>
</accessor>
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</technique common>

</source>

<control vertices>
<input semantic="KNOT" source="#curve.knots"/>
<input semantic="POLE" source="#curve.points"/>
<input semantic="WEIGHT" source="#curve.weights"/>

</control vertices>

</nurbs>

April 2008
© 1SO 2012 — Al rights reserved 423


https://standardsiso.com/api/?name=49dedf026320c96279eb35e0e8365799

ISO/PAS 17506:2012(E)

9-28 COLLADA - Digital Asset Schema Release 1.5.0

nurbs_surface

Category: Surfaces

Introduction
Describes a NURBS surface in 3D space.

Concepts
Injeach parametric direction, a NURBS surface can be:

e Uniform or nonuniform
¢ Rational or nonrational,
e Periodic or nonperiodic
A[NURBS surface is defined by:

¢ |ts degrees, in the u and v parametric directions
e |ts periodic characteristic, in the u and v parametric directions

rational)
e Atable of knots

Attributes

The <nurbs_surface> element has the following attributes:

e Atable of poles, also called control points (together with the associated weights if the surface is

legree_u uint_type Specifies the degree of the NURBS curve for the u direction. Required.
1 Specifies whether a NURBS curve is closed for the u direction. The defaulf is false.
tlosed u xs:boolean )
- Optional.
legree_v uint_type Specifies the degree of the NURBS curve for the v direction. Required.
1 . Spécifies whether a NURBS curve is closed for the v direction. The defauliis false.
tlosed v xs:boolean Optional

Relatged Elements

The <nurbs_surface>-element relates to the following elements:

fParent elements Surface (B-rep)

Child elements See the following subsection.

ther None

Child|Elements

Chiterelerrentsraustappearin-the-following-orderpresent
Name/example Description Default Occurrences
<source> See main entry in Core. None 1 or more
<control_vertices> See main entry in Core. None 1
<extra> See main entry in Core. N/A 0 or more
Details
April 2008
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The degree values are referred to as p_uand p_v. The order of a NURBS segment, denoted as o _u,
definedby p u+1,and o_vis definedby p v+ 1.

S

NURBS curves are evaluated using three sources of information, denoted by the following semantic
values on <source>/<input>:

¢ POLE: The control vertices. The number of control vertices in one segment is referred to as n,
where:

e KNOT: A list of nondecreasing floating-point vectors, one vector per segment. The size of‘ohe
vector, referred as k, is bound to the following relationships:
ku=(nu+pu+1l) = (nu+ o u
kv=(nv+pv+1l = (nv+oywv)

If fhe WEIGHT input semantic is present, its size must match the POLE input size.

The POLE source can be either of type £loat3 type or £loat4_type for a 3D position. When usin
float4_type, the fourth component is used as the weight applied to the centrol vertex, making a
WEIGHT source useless; if WEIGHT is also specified, it should be ignored.!

The number of values in the KNOT U source must follow this relationshi:

Count (KNOT _U) = SUM(n u + p_u + 1)

where n_u is the number of control vertices of the curve in thexu direction, and p_u is its degree.
The number of values in the KNOT Vv source must follow thisrelationship:

Count (KNOT V) = SUM(n v + p v + 1)

where n_ v is the number of control vertices of theiirve in the v direction, and p_ v is its degree.

Example

<nurbs surface degree u="3!\.Jdegree v="3" closed u="false" closed v="false">
<source id="nurbs-lib<knots u">
<float array id=".nurbs-lib-knots u-array" count="9">
0000 0.518\11
</float_array>
<technique“eommon>

<accessgr source="..." count="9" stride="1">
<param name="KNOT" type="float" />
sldadcessor>
#jtechnique common>
</sPurxce>

<source id="nurbs-lib-knots v">
<float array id="nurbs-lib-knots v-array" count="9">
0000051111
L10dl driltdy
<technique common>

<accessor source="..." count="9" stride="1">
<param name="KNOT" type="float" />
</accessor>
</technique common>
</source>

<source id="nurbs-lib-pos">
<float array id="nurbs-lib-pos-array" count="..">
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</float array>
<technique common>
<accessor source="..." count=".." stride="3">
<param name="X" type="float" />
<param name="Y" type="float" />
<param name="Z" type="float" />
</accessor>
</technique common>
</source>

SOUrCe 10- nurps-lib-weigncs
<float array id="nurbs-lib-weights-array" count="..">
</float array>

<technique common>

<accessor source="..." count=".." stride="1">
<param name="WEIGHT" type="float" />
</accessor>
</technique_ common>
</source>

<control vertices>
<input semantic="KNOT U" source="nurbs-lib-knots r"/>
<input semantic="KNOT V" source="nurbs-lib-knotsiv"/>
<input semantic="POLE" source="nurbs-lib-pos}/>
<input semantic="WEIGHT" source="nurbs-lib#Wweights"/>
</control vertices>
</nurbs_ surface>
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