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COLLAborative Design Activity
COLLADA
COLLADA COLLADA
CAD DCC 3D
COLLADA
COLLADA COLLADA
A
COLLADA
o XML XML
 NVIDIA® Cg Pixar RenderMan®
. OpenGL® API1
1 COLLADA
2 COLLADA
3 COLLADA
4 COLLADA
5 COLLADA
6 COLLADA
7 FX COLLADA FX
8 FX COLLADA FX
9 B-Rep COLLADA B-Rep
10 COLLADA
11 COLLADA
A COLLADA COLLADA
B GLSL GLES2 COLLADA FX <profile GLSL>
XML
COLLADA
COLLADA




X

COLLADA - Digital Asset Schema

150

<blue text>

XML

Courier New

Courier New bold

Italic Courier New

element1 / element2

elementl1 element2
http://ww.w3schools.com/xpath/xpath syntax.asp

Xpath Syntax

XML

COLLADA

/

<camera>

<technique_common>

camera

N/A
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Xi

/

<yfov sid="...">
yfov

NONE
NONE

XML

XML <sequence> <extra> <asset>

<xs:sequence>

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

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

XML

XML <choice> <image> <newparam> <extra>

<asset>
unbounded

<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>

« NVIDIA® Cg Pixar RenderMan®

. OpenGL® API

. Collada: Sailing the Gulf of 3d Digital Content Creation Remi Arnaud
AK Peters, Ltd 2006 8 30 ISBN-13: 978-1568812878

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

* XML Schema

* XML Base

* XML Path Language

* XML Pointer Language

o Extensible 3D (X3D™) encodings ISO/IEC FCD 19776-1:200x

e Softimage® dotXSI™ FTK

 NVIDIA® Cg Toolkit

Mark C. Barnes
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* Pixar’'s RenderMan®

COLLADA

* www.khronos.org/collada
* http://collada.org
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DCC
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Sony Computer
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. SCE  COLLADA
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<matrix> <matrix>
<matrix>
<matrix>
COLLADA

<matrix>

Cg GLSL HLSL
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COLLADA
COLLADA
<asset>
DCC .zae .zae
-dae COLLADA
zip
manifest.xml XML <dae_root>
-dae URI  UTF8
URI -zae
<scene>
.zae
-zae URI URI
zip rar kmz zae .Zae
URI

_/internal_archive.zip/directory/document.dae#element

URI URI

file:///other_directory/other_document._dae#element

2008 4



COLLADA XML eXtensible Markup Language COLLADA
XML Schema
COLLADA COLLADA XML
COLLADA COLLADA .dae
Digital Asset Exchange -dae
2003
XML COLLADA COLLADA
COLLADA
XML
XML
XML
<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>
4 <node> <translate> <rotate> <matrix>
3 <node>
<node>
"here" id id "there"
<node> id here
XML
COLLADA 2
* URI id url source
URI
. SID sid target ref
<SIDREF> <SIDREF_array> SID

SID
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URI

URI

url source id
URI

COLLADA id URI

XML

XML URI
URI XPointer

COLLADA  URI XPointer

url

source URI #

target URI

<source>

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

COLLADA Lt-Light 1D

<instance_ light url = "#Lt-Light'>
light LIGHT light

URI

URI
(URI):

<library_lights>
<light id="Lt-Light" name="light">
<technique_common>
<ambient>
<color>1 1 1</color>
</ambient>
</technique_common>
</light>
</library>

<node id="Light" name="Light'>
<translate>-5.000000 10.000000 4.000000</translate>
<rotate>0 0 1 O</rotate>
<rotate>0 1 0 O</rotate>
<rotate>1 0 0 O</rotate>
<instance_light url="#Lt-Light" />
</node>

IETF RFC3986 Uniform Resource ldentifier
Generic Syntax http://www. ietf.org/rfc/rfc3986.txt
RFC3986 URI 5
BNF

scheme ":" hierarchy-part [''?" query ] ["#" fragment ]
hierarchy-part = "//" authority path-abempty
/ path-absolute

/ path-rootless

/ path-empty

scheme hierarchy-part hierarchy-part

URI

2008 4

/
16 %20



file#27.dae

SID
sid
SID
COLLADA id
SID
SID
1
O
O
O

URI

URI

XML Schema

sid
target

IETF
Windows C:\foo\bar\my
C
Windows URI
URI
/C:/foo/bar/my%20File%2327 .dae
NCName Xxs :NCName sid_type
sid
sid <technique>
sidref_type
ref <SIDREF> <SIDREF_array>
id
SID
/
C/C++
target
2
(
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SID

<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>

3 <channel> XY Z <translate>
<rotate> ANGLE
2

<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>
SID XML
id sid
<optics> <technique> sid Y
id sid
<yfov>

<channel source="#YFOVSampler" target="'"CameraOl/YFOV"/>
<camera id="#Camera0Ol'>
<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="0THER">
<param sid="YFOV" type="float''>45.0</param>
<otherStuff type="MySpecialCamera'>DATA</otherStuff>
</technique>
</optics>
</camera>

sid=""YFOV"

2008 4



instance_* COLLADA

<unit>

<up_axis>

COLLADA

COLLADA instance_*

<instance_animation> <animation>
url

COLLADA

<instance_animation>
<instance_camera>
<instance_controller>
<instance_formula>
<instance_geometry>
<instance_light>
<instance_node>
<instance_visual_scene>

COLLADA Physics

<instance_force_ field>
<instance_physics_material>
<instance_physics_model>
<instance_physics_scene>
<instance_rigid_body>
<instance_rigid_constraint>
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COLLADA FX

e <instance_effect>
e <instance_image>
* <instance_material>

COLLADA
e <instance_articulated_system>
» <instance_joint>
e <instance_kinematics_model>

e <instance_kinematics_scene>

COLLADA
<technique>

COLLADA 1
<technique_common> <profile_ COMMON>
COLLADA

COLLADA

COLLADA

. <param>

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

. COLLADA XML C/C++

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

semantic

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

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

COLLADA

name

<input>

COLLADA <technique_common> <profile_COMMON>

<technique_common>
<l-— -——>

</technique_common>

2008 4
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<technique_common>

<polygons> <input>
<technique_common> <technique> COLLADA
COLLADA 1
<technique_common> <technique>

technique_common

<technique>
profile

<technique_common>
<technique>

<channel source="#YFOVSampler" target="'"CameraOl/YFOV''/>
<camera id="#Camera0Ol'>
<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="0THER">
<param sid="YFOV" type="float''>45.0</param>
<otherStuff type="MySpecialCamera'>DATA</otherStuff>

</technique>
</optics>
</camera>
. <technique_common>
. <technique>

<technique_common>

. <technique>
<technique_common>

target
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<param> name <newparam> semantic

name

semantic

A float_type <material>
<texture>

ANGLE float_type <animation>
<light>

B float_type <material>
<texture>

DOUBLE_SIDED <material>

G float_type <material>
<texture>

P float_type <geometry>

Q float_type <geometry>

R float_type <material>
<texture>

S float_type <geometry>

T float_type <geometry>

TIME float_type <animation>

U float_type <geometry>

\" float_type <geometry>

w float_type <animation>
<controller>
<geometry>

X float_type <animation>
<controller>
<geometry>

Y float_type <animation>
<controller>
<geometry>

z float_type <animation>
<controller>
<geometry>

<channel> target

target

‘C # )’ float_type

¢ #°)1

A float_type

ANGLE float_type

B float_type

G float_type

P float_type

Q float_type 4

R float_type

S float_type 1

T float_type 2

2008
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target

TIME float_type

U float_type 1
\" float_type 2
w float_type 4
X float_type 1
Y float_type 2
z float_type 3

2008
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COLLADA
COLLADA
COLLADA FX <param> core <newparam>
integer floating-point
float3_type float4 _type Boolean integer
COLLADA
» <param>(core)
COLLADA FX
* <newparam>
* <setparam>
» <param> (reference) <newparam>
FX 7 KX
<geometry>/<spline> <animation>/<sampler>
<geometry>/<spline> <animation>/<sampler> 1
2
COLLADA <input> semantic
POSITION INTERPOLATION LINEAR_STEPS INPUT OUTPUT IN_TANGENT
OUT_TANGENT CONTINUITY <Name_array>
BEZIER LINEAR
BSPLINE HERMITE
COLLADA

<geometry>/<spline>
COLLADA <animation>/<sampler>

<geometry>/<spline>

segment[i] POSITION

2008 4
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[i1 POSITION[i+1] n n+1
2 3
segment[i] INTERPOLAT ION[i] n
INTERPOLATION[n+1]
INTERPOLATION[n+1]
<spline> closed true
false
LINEAR_STEPS <input>

LINEAR_STEPS

COLLADA

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

<l-- n+l --> </source>
<source id="interpolations" >
<l-— n+1 --> </source>
<source ... >
<l-- n+1 --> </source>
<source ... >
<l-- n+1 --> </source>
<control_vertices>
<input semantic="POSITION" source = "#positions'/>
<input semantic="INTERPOLATION" source="#interpolations'/>
<input ..._.<l-- ——>
CONTINUITY <input>
CONTINUITY
e G
e C;
o Gl CO
1
4 Po
P, P, Ps LINEAR 3 <spline>
4 Ps Py

2008 4



L(s)= P+ (B, ~P)s,s €0,1]

L(s) = SMC
S=[s 1]

wf)

C:[Po ﬁ]

COLLADA LINEAR segment[i]

« P,  POSITION[I]
P,  POSITION[i+1]

3
2 BEZIER 1
Po P
2 Co C;
COLLADA 1.4.1 3
2
C C
U+ 1.{;
Py
Py
HERMITE BEZIER Co C; To T,
3 2
P
P,
Py
P 2 2
ouT OUT_TANGENT 1
IN IN_TANGENT

P

2008
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IN_TANGENT[1] segment[0] OUT_TANGENT[1] segment[1]
HERMITE BEZIER

To = S(Co— Po)
To = S(Pl— Cl)
0 1
s 0 Po s 1
COLLADA <input> IN_TANGENT OUT_TANGENT
3
B(s)=P,(1-5)" +3C,s(1—5)* +3C,s°(1-5)+ Ps*,s € [0,1]
B(s)=8MC
S= [83 st s 1]
-1 3 -3 1
3 -6 3 0
M =
-3 3 0 0
1 0 0 0
C:{R) c, C R]
COLLADA segment[i]
e Py POSITIONJI]
e Gy OUT_TANGENTTI]
e C IN_TANGENT[i+1]
e P POSITION[i+1]
2 2 XY COLLADA
<spline>
<source id= "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>
-——>

<technique_common>

<accessor>

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

</accessor> </technique_common> </source>

</technique_common>

</source>
<source id="in_tangents" >
<float_array count="6"" ..._.><I--

2008 4
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<technique_common>
<accessor>
. <param name="X" offset="0" type="float" ...
. <param name="Y" offset=""1" type="float" ...
</accessor>
</technique_common>
</source>
<source id="out_tangents'>
<float_array count="6" ...><I-- -—>
</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'/>
<input semantic="INTERPOLATION" source="#interpolations'/>
<input semantic=""IN_TANGENT" source="#in_tangents"'/>
<input semantic="OUT_TANGENT" source="#out_tangents'/>
</control_vertices>

3
H(s)=Py(2s =38 + )+ Ty (s* = 25" +5)+ (=25 + 3"+ T, (s* = 57),5 € [0,1]
H(s)=SMC
S=[s3 s s l]
2 =2 1 1
-3 3 =2 -1
M:
0 0 1 0
1 0 0 O
C":[P;) F T, Tn]
where :
To=3(compu)
T, =3 -C)
COLLADA HERMITE segment[i]

« P,  POSITION[I]

« P, POSITION[i+1]

« To  OUT_TANGENT[i]
« T:  IN_TANGENT[i+1]
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B
B
Py
Py
.4},
P>
COLLADA1.4.1 3 B
Po P2
Po
Py
PI Pi+1 B
Bi(s)=SMC
53[8‘3 s 1]
-1 3 =3 1
3 -6 3 0
M=u=*
-3 0 3 0
1 4 1 0
u=%
C:[P—1 LA Pz+2]
COLLADA B

INTERPOLATION 2

« P, = POSITION[I]
« INTERPOLATION[i]=BSPLINE.

<input>

Ti = % (1-¢) (Pus — Pia)

c

BSPLINE

2008 4

B

Ps
+
Py

P, P,
P;
POSITION
3
COLLADA 1.4
OUT_TANGENT IN_TANGENT



D.(s)=SMC
S=B3 s s q
t=(1-c¢)/2

[+ 2t -2 1]

2t t-3 3-2t 1-¢

C=[P, B P, P,]

COLLADA

<node>

COLLADA

<controller>

<instance_controller>

<instance_controller>

<instance_controller>

COLLADA

. <skin>

<controller>
COLLADA
<node>

<node>

source

2008
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<visual_scene>

Vv

outy = Z {((v+ BSM)= IBMi * IMi )+ JW}

=0

e n: v
* BSM:
* IBMi: i
o JIMi: i
o JW: v i
v BSM IBMi JW
BSM  IBMi v BSM
JIMi
. JMi
. JMi
<instance_controller><skeleton>
1
<instance_controller><skeleton> <visual_scene>
<node> <instance_controller><skeleton>
<node>

2008 4



<instance_controller>

<skeleton>

<instance_control ler><skeleton>

<instance_controller>

<instance_controller> 2

2008

4
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2008 4



FX

COLLADA

animation

animation_clip

channel

instance_animation

library_animation_clips

COLLADA

<animation_clip>

library_animations

<animation>

sampler

camera

<camera>

imager

CCD

instance_camera

COLLADA

library_cameras

<camera>

optics

orthographic

perspective

controller

instance_controller

COLLADA

joints

library_controllers

<controller>

morph

skeleton

skin

2008
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150

targets

vertex_weights

accessor

<float_array> <int_array> <Name_array>

<IDREF_array>

<bool_array>

bool_array

Boolean

float_array

IDREF_array

ID

int_array

Name_array

param(core)

SIDREF_array

source

<source> <source>

<input>

input(shared)

input(unshared)

extra

technique(core)

technique_common

COLLADA

control_vertices

cv

geometry

instance_geometry

COLLADA

library_geometries

<geometry>

lines

<mesh>

linestrips

<mesh>

mesh

polygons

<mesh>

polylist

<mesh>

spline

cv

triangles

trifans

tristrips

2008

4




vertices

ambient(core)

color

directional

instance_light COLLADA
library_lights <image>
light

point

spot

formula

instance_formula COLLADA
library_formulas <formula>
asset

COLLADA COLLADA
contributor

geographic_location

newparam

param(reference)

setparam

evaluate_scene

<visual _scene>

instance_node

COLLADA

instance_visual_scene

COLLADA visual _scene

library_nodes
library_visual_scenes

<node>

<visual _scene>

node
scene COLLADA
visual scene COLLADA

Lookat

matrix

2008

4
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rotate
scale
skew
translate
accessor
accessor
<accessor> <float_array> <int_array> <Name_ array> <bool array>
<IDREF_array>
offset stride
<param>
<accessor>
count uint_type
offset uint_type 0
URI COLLADA
source xs:anyURI
COLLADA
stride glnt__typ ! !
<accessor>
source / technique_common
bool_array, float_array, IDREF_array, int_array, Name_array, mesh
convex_mesh, SIDREF_array
/
<param> <param> type <accessor> 0
int float Name bool IDREF SIDREF

2008 4




<param> <accessor>

name
<param>
stride <param> stride
<param>
<accessor>
<source>
<int_array name="values" count="9">
123456789
</int_array>
<technique_common>
<accessor source="#values" count="9">
<param name="A"" type="int"/>
</accessor>
</technique_common>
</source>
default stride = 1
anray — o 1 2 3 4 5 6 7 8
offset )
values — | 1 2 3 4 5 6 7 '8 9
‘accessor | 18t pass A
count 2nd pass A
‘3dpass A
i e‘tC‘ 3 3 3. : + i
ot pass
3 <accessor> 2 <param>
name 2
<source>

<int_array name="values" count="9">
101202303
</int_array>
<technique_common>
<accessor source="#values'" count="3" stride="3">
<param name="'A" type=""int''/>
<param type="int"/>
<param name="B" type=""int'/>

</accessor>
</technique_common>
</source>
stride = 3
amay — 0 1 2 3 4 5 ) 7
offset
values ——s | 1 0 1 2 0 2 3 0
accessor 18t pass A 8
count 2nd pass A B
3dpass | ' ' A

2008 4
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stride 3 3 <param>
3

<source>
<int_array name="values" count="9">
110220330
</int_array>
<technique_common>
<accessor source="#values'" count="3" stride="3">
<param name="B" type=""int'/>
<param name="'A" type=""int'/>

</accessor>
</technique_common>
</source>
stride = 3
ey s 0 1 2 3 4 5 6 7
offset
values s | 1 1 0 2 2 0 3 3
‘accessor | 18t pass B A
‘count | 2nd pass B A
3dpass | ' ’ B A
stride 3 3 <param>
3 3 offset=3 4
3 count 4 12
<source>

<int_array name="values" count="18">
110220330440550660
</int_array>
<technique_common>
<accessor source="#values'" offset="3" count="4" stride="3">
<param name="A" type="int"/>
<param name="C" type="int"/>

</accessor>
</technique_common>
</source>
stride = 3
aray ___, 0 1 2 3 4 /5 6 7.8 89 % |1 1 /1 111 11 1
| offset [ b1 2 3 4.6 B 7
| values —» 1 1 _’o}2}2 o s s|ola]a o[s 5]o 6 68 0
accessor |1tpass | JAJC . | | |
count ondpass | A G
(gdpass || || | ~lale | |
41 pass A C
<input> XY Z R G B
<source> <accessor> <param> <param>
<param>
<accessor>
param
<param>

2008 4



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];

<source id=testl>
<float_array name="values" count="9">
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" offset="0"/>
<p>0 1 2</p>

my_array 3  <param>
<source> my_array
X_pos y_pos Z_pos x_norm |y norm |z norm |texl_U texl_V tex2_U tex2_V
1.0 2.0 3.0
4.0 5.0 6.0
7.0 8.0 9.0
<accessor source="#values"™ count="3" stride="3">
<param name="A" type=""float'/>
<param type="float"/>
<param name="X" type=""float"/>
</accessor>
2 <param> <param>
<source>
X_pos y_pos Z_pos x_norm |y norm |z norm |texl_U texl_V tex2_U tex2_V
1.0 3.0
4.0 6.0
7.0 9.0

<source id=positions>
<float_array name="values" count="30">

2008 4

5-7



5-8 COLLADA - Digital Asset Schema 150

1234567891011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
30
</float_array>
<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>
<accessor source="#values" count="3" stride="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="10">
<param type="float"/>
<param type="float"/>
<param type="float"/>
<param type="float"/>
<param type="float"/>
<param type="float"/>
<param name="A" type=""float'/>
<param name="F" type=""float"/>
</accessor>
</technique_common>
</source>
<source id=texture2>
<technique_common>
<accessor source="#values" count="3" stride="10">
<param type="float"/>
<param type="float"/>
<param type="float"/>
<param type="float"/>
<param type="float"/>
<param type="float"/>
<param 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>

2008 4



<accessor=> <param=>

X_pos y_pos Z_pos Xx_norm |y norm |z norm |texl U texl V tex2_U tex2_Vv
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

<accessor> offset
source id=texturel <accessor>

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

ambient

(core)

:<ambient> 2 8 KX fx_common_color_or_texture_type

<ambient>

<ambient>

<ambient>

light/ technique_common

/

<color> 3 1

2008 4
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<ambient>

<light id="blue">
<technique_common>

<ambient>
<color>0.1 0.1 0.5</color>
</ambient>
</technique_common>
</light>
animation
2 2D
2
<animation>
4
<animation>
id %s- 1D <animation>
name xs:token
<animation>

library_animations, animation

2008 4



instance_animation

/

<asset> 0 1

<animation>

<source> 0
(core)
<sampler> 0
<channel> 0
<extra> 0
<animation>
e <animation> 1

e <animation>
o <sampler> <channel>
 <sampler> <channel>

<animation_clip> <animation>
<animation_clip>

<animation_clip>

<animation>

<library_animations>
<animation name="walk' id="Walk123">

<I-- id source target -—>

<source id="..."/>

<source id="..."/>

<sampler> ... </sampler>

<channel source=="_.." target="_.."/>
</animation>

</library_animations>

<library_animations>
<animation name="jump" id="jump'>
<animation id="'skeleton_root_ translate'>
<source/><source/><sampler/><channel/>
</animation>

2008
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<animation id="left_hip_rotation'>
<source.../><source.../>

<sampler>. ..</sampler><channel .../>
</animation>
<animation id="left_knee rotation">
<source .../><source .../>
<sampler>. ..</sampler><channel .../>
</animation>
<animation id="right_hip_rotation">
<source .../><source .../>
<sampler>. ..</sampler><channel .../>
</animation>
<animation id="right_knee_rotation'>
<source .../><source .../>
<sampler>. ..</sampler><channel .../>
</animation>
</animation>

</library_animations>

<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>

animation_clip

COLLADA

2008 4



<animation_clip>

_ <animation>
id xs: 1D

start xs:double

0.0

end Xxs:double

name xs:token

<animation_clip>

library_animation_clips

/

<asset>

<instance_animation>

<instance_ formula>

OoO|kF, |, | O

<extra>

<animation_clip> <animation> <formula>
<animation_clip> <animation>
<formula>

<animation_clip> <animation> <formula>

<animation> <formula>

<animation_clip>
DCC <library_animations>
<library_animation_clips>
<animation> <formula>

2008 4
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<animation_clip>

<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>

asset

<asset>

<asset>

FX :material image effect profile_*
FX profile_CG profile _COMMON profile_GLES

physics_model
: kinematics_scene
: library_*

: animation, animation_clip, camera, COLLADA, controller,
evaluate_scene, extra, geometry, light, node, source, visual_scene

: force_Tfield, physics_material, physics_scene,

2008 4



/

<contributor> 0
<coverage> 0 1
<geographic_location>._ .. 0 1
</geographic_location> <geographic_location>
</coverage> <geographic_location>
<created> 1
XML Xxs:dateTime
150 8601
<keywords> 0 1
<modified> 1
XML Xxs:dateTime
150 8601
<revision> 0 1
<subject> 0 1
<title> 0 1
<unit> COLLADA name: 0 1
meter=... meter
name=. .. <asset>/<unit>

/> <asset> meter: 1.0

name: XS :NMTOKEN

meter  centimeter inches  parsec
meter: 1
name meter 1.0 name kilometer
1000 name foot 0.3048
6
name: meter
2008 4
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/

<up_axis> Y_UP

X UP Y UP Z_UP

<extra>
<asset> <unit>
<up_axis>
X-UP y X z
Y_UP X y z
Z Up X z y
<COLLADA> <asset>
<COLLADA>
<asset>
<created>2005-06-27T21:00:00Z</created>
<keywords>COLLADA interchange</keywords>
<mod i fied>2005-06-27T21:00:00Z</modi fied>
<unit name="nautical_league" meter="5556.0" />
<up_axis>Z_UP</up_axis>
</asset>
</COLLADA>
bool_array
Boolean
<bool_array> COLLADA

XML Boolean

2008 4



<bool_array>

count uint_type
id xs: 1D
name xs:token

<bool_array>

source(core)
accessor
<bool_array> XML Boolean <source>
4 Boolean <bool_array>
<bool_array id="flags" name="myFlags" count="4">
true true false false
</bool_array>
camera
<camera>
( )
<camera>
- < >
id xs:ID camera
name xs:token
2008 4

5-17



5-18 COLLADA - Digital Asset Schema 15.0

<camera>
library_cameras
instance_camera
/
<asset> 0
<optics> FOv 1
<imager> CCD 0
<extra> 0
<optics>
X z
Y <Lookat> <asset>
<up_axis>
45 <camera>
<camera name="‘eyepoint'>
<optics>
<technique_common>
<perspective>
<yfov>45</yfov>

<aspect_ratio>1.33333</aspect_ratio>
<znear>1.0</znear>
<zfar>1000.0</zfar>
</perspective>
</technique_common>
</optics>
</camera>

2008 4
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channel

<channel>

source urifragment_type URL

SID

target sidref_type 3

<channel>
animation
Box id <channel>

<animation>
<channel source="#Box-Translate-X-Sampler" target="Box/Trans.X"/>
<channel source="#Box-Translate-Y-Sampler" target="Box/Trans.Y"/>
<channel source="#Box-Translate-Z-Sampler" target="Box/Trans.Z"/>
</animation>

2008 4
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COLLADA

COLLADA

COLLADA XML

<COLLADA>

XML
COLLADA

version

COLLADA
1.5.0

xmlns xs:anyURI

XML Schema

base xs:anyURI

XML Base HTML BASE XML
1 xml :base

URI
http://ww.w3.0rg/XML/1998/namespace

URI

<COLLADA>

/

<asset>

library element

<library_animation_clips>
<library_animations>
<library_articulated_systems>
<library_cameras>
<library_controllers>
<library_effects> FX
<library_force_fields>
<library_formulas>

2008 4
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<library_geometries>
<library_images> FX
<library_joints>
<library_kinematics_models>
<library_kinematics_scenes>
<library_lights>
<library_materials> FX
<library_nodes>
<library_physics_materials>
<library_physics_models>
<library_physics_scenes>
<library_visual_scenes>

<scene> 0 1

<extra>

<COLLADA> COLLADA

1.5.0 COLLADA

<?xml version="1.0" encoding=""utf-8"?>
<COLLADA xmlns="http://www.col lada.org/2008/03/COLLADASchema" version="1.5.0">
<asset>
<created/>
<modified/>
</asset>
<library_geometries/>
<library_visual_scenes/>
<scene />
</COLLADA>

color

<light> <color> RGB 3

<profile_COMMON> RGBA 4

2008 4
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<color>

sid sid_type

<profile_COMMON>

<color>

In <light>: ambient(core) directional point spot

In <profile_COMMON>: fx_common_color_or_texture_type
emission diffuse reflective specular transparent

ambient

contributor

<contributor>

<contributor>

asset

2008 4




/
<author> 0 1
<author_email> RFC 2822 3.4 0 1
<author_website> URL xs:anyURI 0 1
<authoring_tool> 0 1
<comments> 0 1
<copyright> 0 1
<source_data> URI 0 1
xs:anyURI
<contributor>
<asset>
<contributor>

<author>Bob the Artist</author>
<author_emai I>bob@bobartist.com</author_email>

<author_website>http://www_bobartist.com</author_website>
<authoring_too I>Super3bmodelMaker3000</authoring_tool>

<comments>This is a big Tank</comments>

<copyright>Bob*"s game shack: all rights reserved</copyright>

<source_data>c:/models/tank.s3d</source_data>
</contributor>

</asset>

controller

<controller>

2008

4
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<controller>

5-24  COLLADA - Digital Asset Schema 15.0

COLLADA

id xs: 1D

<controller>

name xs :token

<controller>

library_controllers

instance_controller

/
<asset> 0 1
control_element 1
<skin>
<morph>
<extra> 0
<controller> <node> <geometry>

<morph>

<skin>

2008 4
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<controller>

<library_controllers>
<control ler name="skinner" id=""skinner456'>
<skin/>
</controller>
</library_controllers>

<morph> <skin>

<library_controllers>
<controller id="controllers 0>
<morph source="#geometries_0" method="NORMALIZED">
</morph>
</controller>
<controller id="controllers_1">
<skin source="#control lers_0">
</skin>
</controller>
</library_controllers>

control_vertices

cv

<control_vertices>

<control_vertices>

spline, nurbs, nurbs_surface

source

2008 4
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/

<input>(unshared)

<input>(unshared) semantic
POSITION

1

<extra>

COLLADA

<control _vertices>

HERMITE BSPLINE

semantic

<source>
POSITION <input>

<control _vertices> <input>

LINEAR BEZIER CARDINAL

<Name_array>

2008

<input>
semantic
POSITION
INTERPOLAT ION Xs :Name LINEAR
LINEAR BEZIER HERMITE CARDINAL BSPLINE
IN_TANGENT BEZIER HERMITE
POSITION
OUT_TANGENT BEZIER HERMITE
POSITION
CONTINUITY xs:Name
co C1
Gl
LINEAR_STEPS int_type
. BEZIER HERMITE
1 IN_TANGENT OUT_TANGENT 1
. BEZIER
HERMITE
. POSITION IN_TANGENT OUT_TANGENT float2_type
. POSITION float2_ type IN_TANGENT OUT_TANGENT float3_type




. POSITION
<spline>

<spline>

INTERPOLATION

directional

<directional>

[0,0,-1]

<directional>

<directional>

light/technique_common

/

<color> 3

<directional>

<light id="blue">
<technique_common>
<directional>
<color>0.1 0.1 0.5</color>
</directional>
</technique_common>
</light>

2008

4
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evaluate_scene

<visual _scene>

<evaluate_ scene>

id xs: 1D
name xs:token
sid sid_type
enable Xs:boolean
true

<evaluate_ scene>

visual scene

/

<asset>
<render>

<extra>

FX

2008 4




extra

COLLADA

<extra>

XML technique

id

xs:ID

<extra>

name

Xxs :token

type

XS :NMTOKEN

<extra>

<extra>

: animation, animation_clip, camera, COLLADA, controller,
control_vertices, evaluate_scene, geometry, imager, joints, light,
lines, linestrips, mesh, morph, node, optics, polygons, polylist, scene,
skin, spline, targets, triangles, trifans , tristrips, vertex_weights,
vertices, visual scene

: Attachment, box, capsule, convex_mesh, cylinder,
force_field, physics_material, physics _model, physics_scene, plane,
ref_attachment, rigid_body, rigid_constraint, shape, sphere
FX : bind_material effect image material pass profile_ BRIDGE
profile_CG profile COMMON profile GLES profile GLES2 profile GLSL
render sampler_state sampler_* shader technique

FX profile_* texture texture_pipeline

B-Rep : brep circle cone curves cylinder B-Rep edges ellipse
faces hyperbola line nurbs nurbs_surface parabola pcurves shells
solids surfaces surface_curves swept _surface torus wires

: articulated_system, joint, kinematics,
kinematics_model, kinematics_scene, motion

: instance_* library_*

2008 4
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/

2008

<asset> 0 1
<technique> (core) 1
<extra>
<geometry>
<extra>

4

<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, but that can’t be validated because
there is no schema for it!</uhoh>
</technique>
</extra>
<geometry>

<extra> <technique>

<light>
<I-- 3 1 -—>
<technique_common> ... </technique_common>
<technique profile="ProductA"> ... </technique>
<technique profile="ProductB"> ... </technique>
<I-- 2 0 extras extras -—>
<I--1 technique -
<extra type="basic'>
<technique profile="ProductA"> ... </technique>
<technique profile="ProductB"> ... </technique>
</extra>
<extra type="bonus'>
<technique profile="ProductB"> ... </technique>
</extra>
technique_common extra basic B extra bonus B
technique B extra basic B extra bonus B




float_array

<float_array> COLLADA

<float_array>

count uint_type
id xs: 1D
name xs:token
digits Xs:unsignedByte 10
g - g y 17 6
_ ) 308
magnitude | xs:short 304 38
<float_array>
source(core)
accessor
<float_array> <source>
9 <float_array>
<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>

2008
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formula
COLLADA MathML
<formula>
id xs: 1D
name xs:token
sid sid_type
3
<formula>
library_formulas, animation_clip, kinematics_model/technique_common,
kinematics/axis_info
instance_formula, library_formulas
/
<newparam> 0
<target>
common_Ffloat_or_param_type 11
<technique_common> COLLADA 1
<technique> <technique>> <technique> profile 0

2008 4



<formula>/ <technique_common>
MathML

<technique_common>

COLLADA Mathematics  COLLADA

MathML

* MathML W3C
e MathML

COLLADA MathML MathML
MathML

<formula>

<formula id="formula'>
<newparam sid=""target''>
<float>0</float>
</newparam>
<newparam sid="value'>
<float>0</float>
</newparam>
<newparam sid="pitch">
<float>0</float>
</newparam>

MathML XML

<target><param>target</param></target>
<I-- target = (value/360) * pitch -->

<technique_common>
<math:math>
<math:apply>
<math:times />
<math:apply>
<math:divide />

<math:csymbol encoding=""COLLADA">

value
</math: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>

COLLADA

COLLADA Mathematics

MathML

COLLADA

2008
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geographic_location

<asset>

<geographic_location>

<geographic_location>

e absolute
¢ relativeToGround

asset/coverage
/
<longitude> WGS 84
-180.0
180.0
<latitude> WGS 84
-90.0
90.0
<altitude WGS
mode="" "> 84 Keyhole KML
e mode:

2008 4
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<library_visual_scene>
<visual_scene id="SketchUpScene" name="EiffelTower">
<asset>
<coverage>
<geographic_location>
<longitude>-105.2830</longitude>
<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> <I-- -—>
</asset>
<node id="Light" name="Light'>
<rotate>0, 0, 1, -10</rotate>
<scale>0.75 0.75 0.75</scale>
<node id="Component_1" name="Component_1">
<matrix>
8.8084
11.67

= O OO
cNeoNe]
(oNeN
P O WN

</matr
</node>
</node>
</library_visual_scene>

geometry

<geometry>
<geometry>

* NURBS

2008 4
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COLLADA

<geometry>
- < >
id xs: 1D geometry
name xs:token
<geometry>
library_geometries
instance_geometry
/
<asset>
geometric_elemen
t
<convex_mesh> 6
<mesh>
<spline>
<brep> 9 B-Rep
<extra> <geometry>
<geometry>

<geometry>

<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>

2008 4




IDREF_array

<IDREF_array>

<IDREF_array>

count uint_type
id xs:ID
name xs:token

<IDREF_array>

source(core)

accessor

<IDREF_array> XML  IDREF

<node>

<library_nodes>

<node id=""Nodel''/>
<node id=""Node2'/>
<node id="Joint3"/>
<node id="WristJoint'/>

</library_nodes>

<IDREF_array>

<IDREF_array id="refs" name="myRefs" count="4">

Nodel Node2 Joint3 WristJoint

</1DREF_array>

<source>

2008
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imager

CCD

<imager>

3 Red Green) Blue

float3_type

24 RGB
HDR

<imager>

<imager>

camera

2008 4



/

<technique> (core)

<extra> <imager> 0
<imager>
<technique_common>
. 8 0..255
« R G B
<imager>
CCD <camera>
<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="MyFancyGIRenderer"'>

<param name="'ShutterSpeed" type=""float''>200.0</param>
<I- "White-balance" -—>
<param name="RedGain" type="float''>0.2</param>
<param name="'GreenGain" type="float'>0.22</param>
<param name="BlueGain" type="float'>0.25</param>
<param name="‘RedGamma" type="'float''>2_2</param>
<param name="‘GreenGamma' type="float''>2.1</param>
<param name="BlueGamma" type="float''>2.17</param>
<param name="BloomPixelLeak" type="float'>0.17</param>
<param name="BloomFalloff" type="Name''>InvSquare</param>
</technique>
</imager>
</camera>

2008
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input
(shared)
:<input> 2 <input>(unshared)
<input>
<source> <input> COLLADA
<source>
<polylist> <input>
COLLADA
offset
<input>
<p> <v>
2 <input>
offset uint_type
COLLADA
semantic XS :NMTOKEN <input> semantic
source urifragment_type
set uint_type
<input>

: lines, linestrips, polygons, polylist, triangles, trifans ,
tristrips, vertex weights
B-Rep : edges, faces, pcurves, shells, solids, wires

2008 4



p lines

linestrips polygons polylist triangles trifans tristrips
v vertex_weights )

offset

<input>

semantic

semantic

BINORMAL

COLOR

float3_type

CONTINUITY

cv

4

IMAGE

MIP

INPUT

IN_TANGENT

INTERPOLAT ION

INV_BIND_MATRIX

JOINT

LINEAR_STEPS

MORPH_TARGET
MORPH_WE IGHT

NORMAL

OUTPUT

OUT_TANGENT

POSITION

TANGENT

TEXBINORMAL

TEXCOORD

TEXTANGENT

uv

VERTEX

WEIGHT

1 <polygons>

<input>

6

<input>

<p>

<input>
offset

<p>

2008 4
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set

<input>

TEXCOORD  TEXTANGENT 2

<mesh>
<source
<source
<source
<source
<source
<source
<vertice
<input sem
<vertice
<polygon
<input
<input
<input
<input
<input
<input
<p>0 O
</polygo
</mesh>

name="'grid-Position"/>

name=""grid-0-Normal"'/>

name=""texCoords1'/>

name="'grid-texTangentsl'/>

name=""texCoords2'/>

name="'grid-texTangents2'/>

s id=""grid-Verts'>

antic="POSITION" source="#grid-Position"/>

s>

s count="1" material="Bricks'">

semantic=""VERTEX" source="#grid-Verts'" offset="0"/>
semantic=""NORMAL" source="#grid-Normal" offset="1"/>
semantic="TEXCOORD" source="#texCoordsl" offset="2" set="0"/>
semantic="TEXCOORD" source="#texCoords2" offset="2" set="1"/>
semantic=""TEXTANGENT" source="#texTangentsl" offset="2" set="0"/>
semantic=""TEXTANGENT" source="#texTangents2" offset="2" set="1"/>
021132213 3</p>

ns>

input

(unshared)

:<input> 2

<input>

<input>(shared)

<source> <input> COLLADA

<source>

<vertices> <input>

COLLADA

2008 4



<input>
3
<input>semantic
semantic XS :NMTOKEN COLLADA
<input> semantic <input>(shared)
source urifragment_type
<input>

joints, sampler, targets, vertices, control_vertices

<sampler >

<sampler><input>

<animation>
<source id="translate_X-input'>

</source>

offset

<source id=""translate_X-output'>

<source id="translate_X-intangents'>

<source id=""translate_X-outtangents'>

</source>

</source>

</source>

semantic 4

<source id="translate_X-interpolations'>

</source>
<sampler id="translate_X-sampler">
<input semantic="INPUT" source="#translate_X-input'/>
<input semantic="OUTPUT" source="#translate_X-output'/>

<input semantic="IN_TANGENT" source="#translate_X-intangents"/>

<input semantic="OUT_TANGENT" source="#translate_X-outtangents'/>
<input semantic="INTERPOLATION" source="#translate_X-interpolations'/>
</sampler>
<channel source="#translate X-sampler" target="pCubel/translate_X"/>
</animation>

2008 4
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instance_animation

COLLADA

<instance_animation> <animation>
<instance_animation>

COLLADA 3

<instance_animation>

<animation_clip>

sid sid_type 3
name xs:token
<animation> URL
url xs:anyURI URL URI 1D
XPointer
URL URL URL

<instance_animation>

animation_clip

animation

/

<extra>

<animation>

2008 4



anim ID

<instance_animation>

<library_animations>
<animation id="anim"/>

</library_animations>

<library_animation_clips>

<animation>

<animation_clip start="1.0" end="5.0"/>
<instance_animation url="#anim"/>

</animation_clip>
</library_animation_clips>

instance_camera

COLLADA
<instance_camera> <camera>
<node>
COLLADA 3
<instance_camera>
sid sid_type 3
name Xxs:token
<camera> URL
url xs:anyURI URL # URI 1D
XPointer
URL URL URL

<instance_camera>

node

camera

2008 4
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/
<extra> <instance_camera> 0
cam ID <camera> <instance_camera>

<library_cameras>
<camera id="cam"/>
</library_cameras>
<node>
<node>
<translate>11.0 12.0 13.0</translate>
<instance_camera url="#cam"/>
</node>
</node>

instance_controller

COLLADA

<instance_controller> <controller>
<node>

COLLADA 3

<instance_controller>

sid

sid_type

name

xs:token

2008 4




url

xs:anyURI

XPointer
URL

<controller> URL

URL # URI

URL URL

<instance_controller>

node

controller

<skeleton>

<bind_material> FX

<extra> <instance_controller>

skin ID <controller>
<instance_controller>

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

2 <instance_controller> skin
<controller> 2

<library_controllers>
<controller id="skin">
<skin source="#base mesh''>

skin <skeleton>

2008 4
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<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"/>
</joints>
<vertex_weights/>
</skin>
</controller>
</library_controllers>
<library_nodes>
<node id="Skeletonl" sid="Root'>
<node sid="Spinel">
<node sid="'Spine2'">
<node sid="Head"/>
</node>
</node>
</node>
</library_nodes>
<node id="'skel01'>
<instance_node url="#Skeletonl"/>
</node>
<node id="'skel02">
<instance_node url="#Skeletonl"/>
</node>
<node>
<instance_controller url="#skin"/>
<skeleton>#skel01l</skeleton>
</instance_controller>
</node>
<node>
<instance_controller url="#skin"/>
<skeleton>#skel02</skeleton>
</instance_controller>
</node>

2008 4



instance_formula

COLLADA
COLLADA 3
<instance_ formula>
sid sid_type 3
name xs:token
URL #
URI
| : URI URI
ur Xs-any XPointer
URL URL
URL URL

<instance_formula>

animation_clip, kinematics/axis_info, kinematics_model/technique_common

formula, library_formulas

/

<setparam>

2008 4
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<instance_formula>

<instance_ formula url="#formula'">
<setparam ref=""target'>
<connect_param ref="joint.trans.target'/>
</setparam>
<setparam ref="value'>
<connect_param ref="joint.trans.value'/>
</setparam>
<setparam ref="pitch">
<connect_param ref="pitch"/>
</setparam>
</instance_formula>

instance_geometry

COLLADA
<instance_geometry> <geometry>
<node> <shape>
COLLADA
COLLADA 3
<instance_geometry>
sid sid_type 3
name Xxs:token
<geometry> URL
url xs:anyURI URL # URI D
XPointer
URL URL URL

<instance_geometry>

node, shape

2008 4
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geometry
/
<bind _material> 0 1
1
<extra> <instance_geometry> 0
cube ID <geometry>

<instance_geometry>

<library_geometries>
<geometry id="'cube'/>
</library_geometries>
<node>
<node>
<translate>11.0 12.0 13.0</translate>
<instance_geometry url="#cube"/>
</node>
</node>

instance_light

COLLADA
<instance_light> <light>
<node>
COLLADA 3

2008 4
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<instance_ light>

sid sid_type 3
name xs:token
<light> URL
url xs:anyURI URL # URI 1D
XPointer
URL URL URL
<instance_ light>
node
light
/
<extra> <instance_ light> 0
COLLADA
light ID <light> <instance_light>

2008 4

<library_lights>
<light id="light"/>

</library_lights>

<node>

<node>
<translate>11.0 12.0 13.0</translate>
<instance_light url="#light'"/>

</node>

</node>



instance_node

COLLADA

<instance_node> <node>

<node>

COLLADA

<node>

<instance_nhode>

sid sid_type
3
name xs:token
url xs:anyURI <node> URL
proxy xs:zanyURI URL # URI
ID XPointer
URL URL URL

<instance_nhode>

node

node

/

<extra>

<instance_node>

2008
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2008

4

url URL proxy URL
<node>
<instance_node> <extra>

<instance_node url="URL1" proxy="URL2">
<extra ...>

complex_building
box <instance_geometry>
url  proxy <instance_node>

<instance_node url="file:///some_place/doc.dae#complex_building" proxy="#box">

COLLADA <node> <instance_node>
url proxy LOD

<node id=""NODEQ"'/>
<node id=""NODE1''/>
<node id=""NODE2"/>

<node id="LOD1">
<instance_node url="#NODE1l" proxy="#L0OD2"/>
</node>

<node id=""LOD2">
<instance_node url="#NODE2"/>
</node>

<visual_scene>
<node>
<instance_node url="#NODEO" proxy="#LOD1">
</node>
</visual_scene>

myNode ID <node> <instance_node>

<library_nodes>
<node id="myNode"/>

</library_nodes>

<node>

<node>
<translate>11.0 12.0 13.0</translate>
<instance_node url="#myNode"/>

</node>

</node>



instance_visual _scene

COLLADA visual _scene

<instance_visual _scene> <scene>
<instance_visual_scene> 1
1
COLLADA 3
<instance visual _scene>
sid sid_type 3
name Xxs:token
<visual_scene> URL
URL URI
url xs:anyURI 1D
XPointer
URL URL URL
<instance_ visual _scene>
scene
visual scene
/
<extra> <instance_visual_scene> 0

2008 4
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vis_scene ID <visual scene>
<instance_visual _scene>

<library_visual_scenes>
<visual _scene id="vis_scene'/>
</library_visual_scenes>

<scene>
<instance visual _scene url="#vis_scene'/>
</scene>
int_array
<int_array> COLLADA

<int_array>

count uint_type
id xs:ID
name xs:token
minInclusive xs:integer 2147483648
- - 2147483647
maxInclusive xs:integer
<int_array>
source(core)
accessor
<int_array> <source>

2008 4
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5 <int_array>

<int_array id="integers" name="mylnts" count="5">
12345
</int_array>

joints
COLLADA
<joints>
<joints>
skin
/
<input>(unshared) <input> semantic  JOINT 2
1
semantic  JOINT input <source>
SID <Name_array>
IDREF SID
3
<extra> <joints> 0

2008 4
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<joints>

<skin source="#geometry_mesh'>
<joints>
<input semantic="JOINT" source="#joints"/>
<input semantic="INV_BIND_MATRIX" source="#inv-bind-matrices"/>
</joints>
</skin>

library _animation_clips

<animation_clip>

<library_animation_clips>

- < M = = - >
id xs- 1D library_animation_clips

name xs:token

<library_animation_clips>

COLLADA
/
<asset>
<animation_clip>
<extra> <library_animation_clips>

2008 4



<library_animation_clips>

<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>

library_animations

<animation>

<library_animations>

i T - - .
id xs: 1D library_animations

name xs:token

<library_animations>

COLLADA

/

<asset>

<animation>

2008

4
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/

<extra>

<library_animations>

<library_animations>

<library_animations>

<animation name="animationl' />
<animation name="animation2" />
<animation name="animation3" />

</library_animations>

library_cameras

<camera>

<library_cameras>

id

xs:ID

<library_cameras>

name

xs:token

<library_cameras>

COLLADA

2008 4




/

<asset>

<camera>

<extra>

<library_cameras>

<library_cameras>
<camera name="‘eyepoint'>

</camera>

<camera

</camera>
</library_cameras>

name="‘overhead"">

library_controllers

<controller>

<library_controllers>

id

xs:ID

<library_controllers>

name

xs:token

<library_controllers>

COLLADA

2008

4
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/

<asset>

<controller>

<extra>

<library_controllers>

<library_controllers>

<controller>
<skin source="#geometry_mesh'>

</skin>
</controller>

</library_controllers>

library_formulas

<formula>

<library_formulas>

id

xs:ID

<library_formulas>

name

xs:token

<library_formulas>

COLLADA

instance_formula

2008

4




/
<asset> 0
<formula> 1
<extra> 0

<library_formulas>

<library_formulas>

<formula

</formula>
</library_formulas>

id="formula'>

library_geometries

<geometry>

<library_geometries>

id

xs:ID

<library_geometries>

name

xs:token

<library_geometries>

COLLADA

2008

4
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/

<asset>

<geometry>

<extra>

<library_geometries>

<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>

library_lights

<light>

<library_lights>

id xs: 1D

name xs:token

<library_lights>

COLLADA

2008 4



/

<asset>

<light>

<extra>

<library_lights>

<library_lights>
<light id="lightl">

</light>
<light id="light2">

</light>
</library_lights>

library_nodes

<node>

<library_nodes>

id

xs:ID

name

xs:token

2008

4
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<library_nodes>

COLLADA

/

<asset>

<node>

<extra>

<library_nodes>

<library_nodes>
<node id="nodel">

</node>

<node id=""node2'">

</node>
</library_nodes>

library_visual_scenes

<visual _scene>

<library_visual_scenes>

id xs: 1D

2008 4
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name xs:token

<library_visual_scenes>

COLLADA

/

<asset> 0 1

<visual_scene>

<extra>

<library_visual_scenes>

<library_visual_scenes>
<visual _scene id="vis_scel">

</visual_scene>
<visual _scene id="vis_sce2'">

</visual_scene>

</library_visual_scenes>

light

COLLADA

2008 4
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<light>
id xs:ID
name xs:token
<light>
library_lights
instance_light ambient(core) directional point spot
/
<asset> 1
<technique_common> COLLADA
<ambient>(core)
<directional> <point> <spot>
1
<technique> (core) <technique> <technique> profile
<extra>
<light>

<library_lights>

<library_lights>

<light id="sun" name='""the-sun'>
<technique_common>
<directional>

<color>1.

0 1.0 1.0</color>

</directional>
</technique_common>

</light>

</library_lights>
<library_visual_scenes>

2008 4




<visual_scene>
<node>
<rotate>1 0 0 -10</rotate>
<instance_light url="#sun"/>
</node>
</visual_scene>
</library_visual_scenes>

lines
<lines> <mesh>
<mesh> <lines>
2 2
3 4
<lines>
name xs:token
count uint_type

- <i >
material Xs:NCName Instance_geometry

<bind _material>

<lines>

mesh, convex_mesh

/

<input>(shared) input 1
input semantic="VERTEX"

2008

4
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/
<p>
<p> rimitive
<p>
offset 0
2 offset 1
0
<extra>
<lines> 3 <input> 2
2 input
<mesh>
<source id="position'/>
<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="1"/>
<input semantic="TEXCOORD" source="‘#texcoordl" offset="1"/>
<p>10 10 11 11 21 21 22 22</p>
</lines>
</mesh>
linestrips
<linestrips> <mesh>
<mesh> <linestrips>

2008 4



<linestrips>

name xs:token

count uint_type

material Xs:NCName

<instance_geometry>

<bind_material>

<linestrips>

mesh, convex_mesh

/
<input>(shared) input 1 0
input semantic="VERTEX"
<p> 0
<p> rimitive
<p>
offset 0
2 offset 1
0
<extra> 0
<linestrips> <p>

3
<linestrips>

<mesh>

<source
<source
<source
<vertices

id=""position"/>
id=""normals'"/>
id=""texcoord"/>
id="verts'>

<input semantic="POSITION" source="#position'/>
</vertices>

2008 4
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<linestrips count="1">
<input semantic="VERTEX" source="#verts'" offset="0"/>
<input semantic="NORMAL" source="#normals" offset="0"/>
<input semantic="TEXCOORD" source="#texcoord" offset="0"/>
<p>0 1 2</p>

</linestrips>

</mesh>

Lookat

<Lookat> float3x3_type 3

lookat

<Lookat>

sid

sid_type 3

<Lookat>

node

<Lookat> 9 OpenGL®

OpenGL

2008 4
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transformation <node>

[10,20,30] y <Lookat>

<node id="Camera'">
<lookat>
2.0 0.0 3.0 <!I-- Xx,Y,2) -—>
0.0 0.0 0.0 <I-- x,Y,2) -—>
0.0 1.0 0.0 <I-- Y, ) -->
</lookat>
<instance_camera url="#cameral'/>

5-1: <Lookat> 3D

matrix

<matrix> Tloat4x4_type 4x4
3 4x4

COLLADA
See the example.

2008 4
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<matrix>
sid sid_type
<matrix>
node
<matrix> 16
transformation <node>
X 2 y 3 z 4
<matrix>
<matrix>
1.0 0.0 0.0 2.0
0.0 1.0 0.0 3.0
0.0 0.0 1.0 4.0
0.0 0.0 0.0 1.0
</matrix>
mesh

2008 4



polygons triangles

lines

<mesh>
<mesh>
geometry
/
<source> 1
<vertices> 1
primitive_elements
<lines> 0
<linestrips> 0
<polygons> 0
<polylist> 0
<triangles> 0
<trifans > 0
<tristrips> 0
<extra> 0

2008

4
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<mesh> <lines>
<linestrips> <polygons> <polylist> <triangles> <trifans > <tristrips>
0
<mesh> <vertices>
semantic POSITION <input> (unshared) 1
COLLADA [0,0] ST
2 /
<mesh>
<mesh>
<source id="box-Pos"/>
<vertices id="box-Vtx''>
<input semantic="POSITION" source="#box-Pos'>
</vertices>
</mesh>
set
<input> <vertices> VERTEX semantic

2008

4

input offset

<vertices>
<input semantic="POSITION"/>
<input semantic="TEXCOORD"/>
<input semantic="NORMAL"/>
</vertices>
<polygons>
<input semantic="VERTEX" offset="0"/>

<vertices>
<input semantic="POSITION"/>
</vertices>
<polygons>
<input semantic="VERTEX" offset="0"/>
<input semantic="TEXCOORD" offset="0" set="1"/>
<input semantic="NORMAL" offset="0" set="4"/>



morph
DCC
1
<vertices>
<polylist>
<mesh>
<vertices>
<morph>
0
1
5 5
1
<vertices>
<input>
5 5
<vertices> <vertices>
POSITION NORMAL TEXCOORD <input>
<morph> <targets> <mesh> 1 <source>
<float_array> 1 <source>
<morph> method

* NORMALIZED
0 (Targetl, Target2, ...)*(wl, w2, ...) =
(1-wl-w2-...)*BaseMesh + wl*Targetl + w2*Target2 + ...

e RELATIVE

o (Targetl, Target2, ...) + (wl, w2, ...) = BaseMesh + wl*Targetl +
w2*Target2 + ...

2008 4
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<morph>
source xs:anyURI <geometry> 3
NORMALIZED
method
RELATIVE NORMAL IZED
<morph>
controller
/
<source> >
<targets> 1
MORPH_WEIGHT
<input> 1
MORPH_TARGET <input> 1
<extra> 5

2008 4

http://collada.org/mediawiki/index.php/Skin and morph

<morph>
<morph source="#the-base-mesh" method="RELATIVE">
<source id=""morph-targets"/>
<source id=""morph-weights"/>

<targets>
<input semantic="MORPH_TARGET" source="#morph-targets'/>

<input semantic="MORPH_WEIGHT" source="#morph-weights'/>

</targets>
<extra/>
</morph>




Name_array

<Name_array>

COLLADA
XML
<Name_array>
count uint_type
id xs:ID
name xs:token
<Name_array>
source(core)
accessor
<Name_array> XML Xs:Name <source>
<Name_array>
BEZIER LINEAR BSPLINE HERMITE
4 <Name_array>
<Name_array id="names"™ name="myNames' count="4">
Nodel Node2 Joint3 WristJoint
</Name_array>
<source id="translate_X-interpolations'>
<Name_array id="translate_X-interpolations-array" count="2">
BEZIER BEZIER
</Name_array>
2008 4
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<technique_common>
<accessor source="#translate_ X-interpolations-array' count="2" stride="1">
<param name=""INTERPOLATION" type="'"Name'/>
</accessor>
</technique_common>
</source>
<sampler id="translate_X-sampler'>

<input semantic="INTERPOLATION" source="#translate_X-interpolations'/>
</sampler>

newparam

:External Effect CG COMMON GLES GLES2 GLSL

FX FX
<newparam>
_ _ 3
sid sid_type
<newparam>
FX : effect, profile_CG, profile _COMMON, profile_GLSL, profile_ GLES,

profile_GLES2

: instance_kinematics_model,
instance_articulated_system, instance_kinematics_scene, axis_info,
effector_info, kinematics_model/technique_common

: formula

param (reference) setparam

FX

/
<annotate> COMMON

2008 4




/

<semantic>

<modifier>

COMMON

parameter_type
_element

11

CG:cg_param_group
GLSL:glsl_value_group
<effect> : fx_newparam_group
GLES: gles_param_group
GLES2:gles2_value_group

COMMON

<float>
<float2>
<float3>
<float4>
<sampler2D>

<formula>/<newparam>

/

paranmeter_type

<float>
<int>
<bool>
<SIDREF>

FX

<newparam sid="diffuseColor'>

<annotate name="UlWidget''><string>none</string></annotate>

<semantic>DIFFUSE</semantic>
<modifier>EXTERN</modifier>
<float3> 0.30 0.56 0.12 </float>

</newparam>

<instance_kinematics_model url="#KINEMATICS MODEL_ARM" sid="model"'">

<newparam sid="kinematics.model''>
<SIDREF>model</S IDREF>

</newparam>

</instance_kinematics _model>

2008
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node

<node>

<node>

COLLADA

<node>

id

xs:ID

name

xs:token

sid

sid_type

type

<node> JOINT
NODE

NODE

layer

foreground

list_of_names_type

foreground glowing
glowing

<node>

library_nodes, node, visual _scene

instance_node

/

<asset>

2008 4




/

transformation_elements transformation 0
<Lookat>
<matrix>
<rotate>
<scale>
<skew>
<translate>
<instance_camera> 0
<instance_controller> 0
<instance_geometry> 0
<instance_light> 0
<instance_node> 0
<node> 0
<extra> 0
<node> <node> <node>
<node> <node>

<node>
<node>

<node> 2
earth sky

<visual_scene>

<node name="‘earth">
</node>

<node name="'sky''>
</node>

</visual_scene>

<visual _scene>

2008

4
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optics
optics 1
10
<optics>
<optics>
camera
/
<technique_common> COLLADA
optics
<technique> (core) <technique> <technique> profile

<extra>

2008 4




<optics>/ <technique_common>

/
<orthographic> 1
<perspective>

<perspective> <orthographic>
<optics> <technique>
45 scene <camera>
<camera name="‘eyepoint'>
<optics>
<technique_common>
<perspective>

<yfov>45_0</yfov>
<aspect_ratio>1.33333</aspect_ratio>
<znear>0.1l</znear>

<zfar>32767</zfar>
</perspective>
</technique_common>
</optics>
</camera>
orthographic

2 3
<perspective>
<orthographic>
<orthographic>

optics/technique_common

2008

4

5-85



5-86 COLLADA - Digital Asset Schema 15.0

:<orthographic>
. <xmag>
. <ymag>
e <xmag> <ymag>
e <aspect_ratio> <xmag> <ymag>

<aspect_ratio>

<xmag> <ymag>

/

<xmag sid="...""> X
sid

<ymag sid="...""> Y
sid

<aspect_ratio
Sid:"___">

sid

<znear
sid=""_.."> sid

<zfar sid=""...">

sid

[[-1.11.[-1.11] COLLADA
[[-xmag,xmag] , [-ymag,ymag]]

0,0

<orthographic>
<xmag sid="animated_zoom'>1.0</xmag>
<aspect_ratio>0.1</aspect_ratio>
<znear>0.1l</znear>
<zfar>1000.0</zfar>
</orthographic>

2008 4

X Y
OpenGL  DirectX

xmag/2 ymag/2

<orthographic>
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param
<param> <param>
<param> Xs:string
<param>

name xs:token
sid sid_type 3
type XS :NMTOKEN
semantic XS :NMTOKEN

<param>
accessor, bind_material

<param>
<accessor> 2 <param>

<accessor source="#values'" count="3" stride="3">

2008 4
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<param name="A" type="int"/>
<param name="B" type="int"/>
</accessor>

param
: External COMMON CG GLES2 GLSL
:<accessor> <bind_material> <param>
FX
<param>
modifier, newparam, setparam, usertype
<param> <newparam> SID SID
<param>
SID 3

fx_common_color_or_texture_type common_float_or_param_type <bind_uniform>

<ambient> <diffuse> <bind_uniform>

<param>

ref sidref_type SID

2008 4



<param>
ambient FX diffuse emission reflective specular transparent
index_of_refraction reflectivity shininess transparency bind_uniform
<param> <param></param>
<param>
ref xs:token ID
<param>
color_target depth_target stencil_target bind
bind_kinematics_model
<param> <param></param>
<texture*>
<param>
<param>
texturelD texture2D texture3D textureCUBE textureRECT textureDEPTH
<param> SID sidref_type
<bind_material> <accessor>
<param>
name xs:token
sid sid_type
semantic XS :NMTOKEN
type xS -NMTOKEN ] <param> <accessor>
int float Name bool IDREF SIDREF
<param>
bind_material, accessor
<param> SID Xs:istring

<shader stage="'VERTEX"'>
<sources entry="main'"><import ref="ThinFilm2"/></sources>
<compi ler_platform="PC" target="ARBVP1"/>
<bind_uniform symbol="lightpos'>
<param ref="LightPos_03"/>
</bind_uniform>
</shader>

2008
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<instance_articulated_system sid="system" url="#MOTION">
<bind symbol="motion.kinematics.model">
<param ref="kinematics.model"/>
</bind>

</instance_articulated_system>

perspective

<orthographic>

<perspective>

<perspective>

optics/technique_common

:<perspective>
. <xfov>
. <yfov>
o <xfov> <yfov>
» <aspect_ratio> <xfov> <yfov>

/

<xfov sid=""...">

sid

2008 4



/

<yfov sid="...">

sid

<aspect_ratio
Sid:"___">

sid

<znear
Sid:"_ _ -ll>

sid

<zfar sid=""...">

sid

<aspect_ratio>

<xfov> <yfov>

aspect_ratio = xfov / yfov

0,0

<asset>/<unit>

<perspective>

<perspective>
<xfov sid="animated_zoom'>90.0</xfov>
<aspect_ratio>1.333</aspect_ratio>
<znear>0.1l</znear>
<zfar>1000.0</zfar>
</perspective>

point

<point>

<point>
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<point>
light/ technique_common

/
<color> 3 1
<constant attenuation sid 1.0 0
Sid:"___">
<linear_attenuation sid 0.0 0
Sid:"___">
<quadratic_attenuation 1
Sid:".-."> Sid

<constant_attenuation> <linear_attenuation>
<quadratic_attenuation>

A = constant_attenuation + ( Dist * linear_attenuation ) + (( Dist™2 ) *
quadratic_attenuation )

<point>

<light id="blue">
<technique_common>
<point>
<color>0.1 0.1 0.5</color>
<linear_attenuation>0.3</linear_attenuation>
</point>
</technique_common>
</light>

polygons

<polygons> <mesh>

2008 4
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<triangles> <polylist> <polygons>
<mesh> <polygons>
4
1
3x3
2 2
COLLADA
2
. semantic TEXTANGENT  TEXBINORMAL set
<input>(shared)
. semantic TANGENT  BINORMAL
<input>(shared)
<polygons>
count uint_type
material %S :NCName <instance_geometry> <bind_material>
name xs:token
<polygons>
mesh, convex_mesh
/
<input>(shared) input 1 0
input semantic="VERTEX"

2008 4
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/
<p> 0
uint_type
<ph> 1 0 0
<extra> 0

polygons / ph

<ph>
<ph>
/
<p> 1
uint_type
<h> <p> 1
uint_type
<p> primitive <h>
<p> offset 0
2 offset 1
0
<polygons> <polygons> 2 <source>
<input>(shared)
<p>

<mesh>

<source id="position'/>

<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>

2008 4



offset
1 <p>
<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="0"/>
<input semantic="NORMAL"™ source="#normal" offset=""1"/>
<input semantic="TANGENT" source="#tangent" offset="1"/>
<p>0 0 21 32 1 3</p>
</polygons>
</mesh>
offset
set
<mesh>
<source id="position'/>
<source id="normal" />
<source id=""tex-coord"/>
<source id=""tex-tangent"/>
<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"/>
<input semantic="TEXCOORD" source="#tex-coord" offset="2" set="0"/>
<input semantic="TEXTANGENT" source="#tex-tangent" offset="3" set="0"/>
<p>0 001 2120 3212 133 3</p>
</polygons>
</mesh>
polylist

<polylist>

<mesh>

<mesh> <polylist>

<polylist>

polylist

2008 4
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1
3x3
2 2
3
2 COLLADA
2
. semantic TEXTANGENT  TEXBINORMAL set
<input>(shared)
. semantic TANGENT  BINORMAL
<input>(shared)
<polylist>
name xs:token
count uint_type
naterial xs-NCName <instance_geometry> <bind_material>
<polylist>
mesh
/
<input>(shared) input 1 0
input semantic="VERTEX"
<vcount> <polylist> 0
<p> polylist 0
p primitive
<extra> 0

2008 4




2 1 <polylist> <polylist>
<source> <input>(shared)
<p>
<mesh>

<source id="position'/>
<source id="normal" />
<vertices id="verts">
<input semantic="POSITION" source="#position'/>
</vertices>
<polylist count="3" material="Bricks'>
<input semantic="VERTEX" source="#verts'" offset="0"/>
<input semantic="NORMAL"™ source="#normal" offset=""1"/>
<vcount>4 4 3</vcount>
<p>00 21 32 13 44 65 76 57 88 109 9 10</p>

</polylist>
</mesh>
rotate
<rotate>
<rotate>
sid sid_type 3

2008

4
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<rotate>
> node
: rigid_body technique_common/ mass_frame instance_rigid_body
shape ref_attachment Attachment
: frame_object frame_origin frame_tcp frame_tip link
<rotate> OpenGL® RenderMan® 4
[X,Y,Z]
transformation <node>
Y 90 <rotate>
<rotate>
0.0 1.0 0.0 90.0
</rotate>
sampler
COLLADA 1 <sampler> <sampler>

(<animation>/<sampler>)

<geometry>/<spline>

TIME

2008 4
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<source> <geometry>/<spline> POSITION 1

OUTPUT

POSITION[i].X = INPUT[i]
POSITION[i].Y = OUTPUTII]
n j i

POSITION[j][i] = INPUT[jILi]
POSITION[j][i+1] = OUTPUTI[j1[il

<sampler>

id xs: 1D

UNDEFINED:
CONSTANT: behavior_before behavior_after
GRADIENT: 2

pre_behavior Maya®  LINEAR
CYCLE: [first_key , last key]
OSCILLATE: [first_key , last_key]

CYCLE_RELATIVE:

post_behavior

pre_behavior

<sampler>

animation

2008 4
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/
<input>(unshared) <input>(unshared) semantic 1
INTERPOLAT ION 1
<source> <input> <input>
semantic INPUT INTERPOLATION [IN_TANGENT OUT_TANGENT OUTPUT
COLLADA LINEAR BEZIER CARDINAL HERMITE BSPLINE
STEP <Name_array> <source>
INTERPOLATION <input>
< <sampler> semantic INTERPOLATION <input> 1
COLLADA
<sampler>
4
STEP
STEP
-
v
<
A .
e v
COLLADA

<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" type="float" ...
.. .</accessor></technique_common>
.. -</source>
<source id="interpolations" >
<Name_array count="4"> STEP STEP STEP STEP </Name_array> <!-- last one ignored

—-=>
<technique_common>... ... <accessor>
<param name="INTERPOLATION" type=""Name' ...
.. .</accessor></technique_common>
.. -</source>
<sampler>

2008 4
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<input semantic="INPUT" source = "#time_axis" />
<input semantic="OUTPUT" source="#positions" />
<input semantic="INTERPOLATION" source="#interpolations'/>

LINEAR STEP
<input> semantic POSITION INPUT  OUTPUT
<spline> INPUT OUTPUT 1-D
OUTPUT 2
IN_TANGENT OUT_TANGENT
1 1
3 <spline>

j segment[i]

« Py (INPUT[i] , OUTPUT[1LID)

. Co To (OUT_TANGENT[O][i] , OUT_TANGENT[1[i1)
-G T (IN_TANGENT[O][i+1], IN_TANGENT[jI[i+1])
« P, (INPUT[i+1], OUTPUT[j][i+1])
1
COLLADA
1 OUT_TANGENT  IN_TANGENT
OUTPUT
INPUT
« Py (INPUT[i] , OUTPUT[j1ILil
e Co,  (INPUT[i]/3 + INPUT[i+1] *2/3 , OUT_TANGENT[I[iD
« C,  (INPUT[i]*2/3 + INPUT[i+1]/3, IN_TANGENT[j][i+1])
« C,  (INPUT[i+1], OUTPUT[j]Li+1])
BSPLINE CARDINAL POSITION

INPUT  OUTPUT

2 pre_behavior post_behavior

CONSTANT

2008 4
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GRADIENT

++ post_behavior : key > last_key > first_key
if :
tangent = tangent[last_key]
else
tangent = value[last_key]-value[penultimate_key] /7 (last_key -
penultimate_key)
return value[last_key] + tangent * (key-last_key)

++ pre_behavior : key < first_key < last_key
if :
tangent = tangent[first_key]
else
tangent = value[second_key]-value[first_key] / (second_key- first_key)
return value[fist_key] + tangent * (key-fist_key)

CYCLE

++ post_behavior : key > last_key > first_key
repeat = (int) (key - first_key) / (last_key - First_key)
new_key = key - (last_key - first_key) * repeat;

return value[new_key]

2008 4
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++ pre_behavior : key < first_key < last_key
repeat = (int) (first_key - key) / (last_key - Ffirst_key)
new_key = key + (last_key - first_key) * (repeat + 1);
return value[new_key]

OSCILLATE

++ post_behavior : key > last_key > first_key
repeat = (int) (key - first_key) / (last_key - first_key)
if (repeat is even) // same as CYCLE
new_key = key - (last_key - first_key) * repeat;
else 7/
new_key = first_key + last _key - (key - (last _key - first_key) * repeat);
return value[new_key]

++ pre_behavior : key < first_key < last_key
repeat = (int) (first_key - key) / (last_key - first_key)
if (repeat is odd) // CYCLE
new_key = key + (last_key - first_key) * (repeat + 1);
else 7/
new_key = First_key + last_key - (key + (last_key - First_key) * (repeat +
1);

return value[new_key]

CYCLE_RELATIVE

++ post_behavior : key > last_key > first_key

repeat = (int) (key - first_key) / (last_key - First_key)

new_key = key - (last_key - first_key) * repeat;

return value[new_key] + (value[last_key] - value[first_key])*repeat

++ pre_behavior : key < first_key < last_key

repeat = (int) (key - first_key) / (last_key - First_key)

new_key = key + (last_key - first_key) * (repeat + 1);

return value[new_key] - (value[last_key] - value[first_key])*(repeat+l)

2008 4
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groupl translate-anim-outputyY id source y
<sampler> INTERPOLATION <source>

<animation id="groupl_translate-anim'>
<source id=""groupl_translate-anim-inputY'>
</source>
<source id=""groupl_translate-anim-outputY"'>
</source>
<source id=""groupl_translate-anim-interpY">
<Name_array count="3" id="groupl_translate-anim-interpY-array'>
BEZIER BEZIER BEZIER
</Name_array>
<technique_common>
<accessor count="3" source="#groupl_ translate-anim-interpY-array'>
<param name="Y" type="'"Name'/>
</accessor>
</technique_common>
</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-intanY'/>
<input semantic="OUT_TANGENT" source="#groupl_translate-anim-outtanY"/>
<input semantic="INTERPOLATION" source="#groupl_translate-anim-interpY"/>
</sampler>
<channel source="#groupl_translate-anim-samplerY"
target=""groupl/translate.Y"/>

</animation>
scale
X y z
<scale>
sid sid_type 3
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<scale>
node
<scale> 3
z=0
X,y
transformation <node>
<scale>
<scale>
2.0 2.0 2.0
</scale>
scene
COLLADA
COLLADA 1 <scene>
<scene>
DAG
<scene>
<scene>
COLLADA

2008
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<instance_physics_scene> 0

<instance_visual scene>

<instance_ kinematics_scene> | Kinematics

<extra> 0
<scene> <COLLADA> 1
<scene> <visual _scene>

<physics_scene>

id world <scene>
<COLLADA>
<scene>
<instance_visual _scene url=""#world"/>
</scene>
</COLLADA>
setparam
FX : External Effect CG GLES2
<newparam>
/
<setparam>
. X
FX <setparam> <array length="N"/>
<usertype>

2008 4
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FX <setparam> COLLADA
<setparam>
ref xs:token 1D
<setparam>
FX : instance_effect usertype

: instance_articulated_system, instance_kinematics_scene,
axis_info, effector_info, instance kinematics_model,

: instance_formula

newparam param(reference)

/

parameter_type_element 1

CG:cg_param_group
GLES2:gles2_value_group
<instance_effect>: fx_setparam_group

<instance_formula>

<float>
<int>
<bool>
<SIDREF>

<connect_param>: Kinematics

FX <setparam>

FX

<setparam ref="light_Direction'>
<float3> 0.0 1.0 0.0 </float3>
</setparam>

<instance_articulated_system url="#MOTION_SYSTEM" sid="model">

2008 4
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<setparam ref="motion.model.elbow.x.locked">
<boo I>true</bool>

</setparam>

</instance_articulated_system>

SIDREF_array

<SIDREF_array>

<SIDREF_array>

id xs:ID
Xs:token
count uint_type

<SIDREF_array>

source(core)

accessor

<SIDREF_array>

2008 4

COLLADA
<source>

3

<SIDREF_array>

sidref_type

<source id="ring.brep.lib.geo.brep.geom-curves2d">
<SIDREF_array count="12"
id="ring.brep.lib.geo.brep.geom-curves2e-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

</SIDREF_array>
</source>
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skeleton
<skeleton>
<skeleton>
instance_controller
xs:zanyURI URI
<skeleton> skin
<controller> 2

<library_controllers>
<controller id="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'/>

2008 4
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<joints>
<input source="#Joints" semantic="JOINT"/>
</joints>
<vertex_weights/>
</skin>
</controller>
</library_controllers>
<library_nodes>
<node id="Skeletonl" sid="Root'>
<node sid="Spinel">
<node sid="Spine2">
<node sid="Head"/>
</node>
</node>
</node>
</library_nodes>
<node id="'skel01'>
<instance_node url="#Skeletonl"/>
</node>
<node id="'skel02'>
<instance_node url="#Skeletonl"/>
</node>
<node>
<instance_controller url="#skin">
<skeleton>#skel01l</skeleton>
</instance_controller>
</node>
<node>
<instance_controller url="#skin">
<skeleton>#skel02</skeleton>
</instance_controller>

</node>
skew
2
<skew>
sid sid_type

2008 4
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<skew>
node
<skew> RenderMan® 7
2
transformation <node>
Y 45 X <skew>
<skew>
45.0 0.0 1.0 0.0 1.0 0.0 0.0
</skew>
skin
( )
( )
2
<mesh>
. <mesh>

2008 4
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<skin>
source xs:anyURI URI
<skin>
controller
/
<bind_shape_matrix> 1

4x4

<bind_shape_matrix>
<bind_shape_matrix>

16
COLLADA

<source>

2008

4
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/
<joints> 1
<vertex_weights> 1
-1
<extra> 0
%

outy = Z {(v * BSM)* IBMi * JMi )+ JW }

=0

e n: v
* BSM:
* IBMi: i
o JIMi: i
o JW: v i
« (v*BSM
COLLADA
. <skin> source
. : semantic=""JOINT" <input> (unshared) <source>
SID SID <Name_array>
SID 1 1 <skeleton>
SID
. : semantic="WEIGHT"> <input> (unshared) <source>
<float_array> 1 1
<vertex_weights>
. semantic="INV_BIND_MATRIX" <input> (unshared)
<source> <float_array> 1 16
<joints>
<skin>

<controller id="skin">
<skin source="#base mesh''>
<source id="Joints">
<Name_array count="4"> Root Spinel Spine2 Head </Name_array>

</source>

2008 4



5-114 COLLADA - Digital Asset Schema 150

<source id="Weights'>
<float_array count="4"> 0.0 0.33 0.66 1.0 </float_array>

</source>

<source id="Inv_bind_mats'>
<float_array count="64"> ___</float_array>
</source>

<joints>

<input semantic="JOINT" source="#Joints"/>

<input semantic="INV_BIND_MATRIX" source="#Inv_bind_mats'/>
</joints>
<vertex_weights count="4">

<input semantic="JOINT" source="#Joints"/>

<input semantic="WEIGHT" source="#Weights'/>

<vcount>3 2 2 3</vcount>

<v>
-10 01 12
-13 14
-13 24
-10 31 22
</v>
</vertex_weights>
</skin>
</controller>
source
(core)
<source> <source> <input>
:<sampler*> <source>
<source>
id xs: 1D
name xs:token

2008 4
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<source>
: animation, mesh, morph, skin, spline
: convex_mesh
B-Rep : brep, nurbs, nurbs_surface
accessor
/
<asset>

array _element

<bool_array>
<float_array>
<IDREF_array>
<int_array>
<Name_array>
<SIDREF_array>
<token_array>

<technique_common> COLLADA 0
<technique> (core) <technique> <technique> profile 0
<source>/ <technique_common>
/
<asset> 1
1 RGB <source>

<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">

2008
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<param name="R" type=""float'/>
<param name="G" type=""float'/>
<param name="B" type=""float'/>

</accessor>
</technique_common>
</source>
spline
cv
<spline> <mesh> <spline> <source>
<control _vertices>

<spline>

closed xs:boolean

false
<spline>
geometry
/

<source> 1

<control_vertices> 1

<extra> 0

e <control vertices>
e 4

2008 4




<spline closed=""true'>

<source id="CVs-Pos" />

<source id=""CVs-Interp" />

<source id=""CVs-LinSteps" />

<control_vertices>
<input semantic="POSITION" source="#CVs-Pos"/>
<input semantic="INTERPOLATION" source="#CVs-Interp"/>
<input semantic="LINEAR_STEPS" source="#CVs-LinSteps'/>

</control_vertices>

5-117

</spline>
SpOt
[0,0,-1]
<spot>
<spot>
light/ technique_common
/

<color> 1
<constant_attenuation sid 1.0 0 1
sid=""__.">
<linear_attenuation sid 0.0 0 1
sid=""__.">

2008 4
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/
<quadratic_attenuation sid 0.0 0
sid=".._..">
<falloff_angle sid 180.0 0
sid="...">
<falloff_exponent sid 0.0 0
sid="...">

<constant_attenuation> <linear_attenuation>
<quadratic_attenuation>

A = constant_attenuation + ( Dist * linear_attenuation ) + (( Dist™2 ) *
quadratic_attenuation )

<falloff_angle> <falloff_exponent>

<spot>

<light id="blue">
<technique_common>
<spot>
<color>0.1 0.1 0.5</color>
<linear_attenuation>0.3</linear_attenuation>
</spot>
</technique_common>
</light>

targets

<targets> <input>

<targets>

<targets>

morph

2008 4
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/

<input>(unshared) 1 semantic="MORPH_TARGET" 1 2
semantic="MORPH_WEIGHT"

<extra> 0

<targets>

<targets>
<input source="#morph-targets" semantic=""MORPH_TARGET">
<input source="#morph-weights" semantic="MORPH_WEIGHT">
</targets>

technique

(core)

<profile *> <technique> <technique> FX

profile

2008 4
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<technique>

profile xs NMTOKEN techinique

xmlns xs:anyURI XL Schena

<technique>

extra source(core) light optics imager force_field physics_material
physics_scene rigid_body rigid_constraint instance_rigid_body
bind_material motion kinematics kinematics model

<technique> XML
COLLADA

1 <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>

<uhoh>something well-formed and legal, but that can"t be validated because there
is no schema for itl</uhoh>

</technique>

OTHER
<technique_common>

<channel source="#YFOVSampler" target="'"CameraOl/YFOV"/>

<camera id="#Camera0Ol'>
<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="0THER">
<param sid="YFOV" type="float''>45.0</param>

<otherStuff type="MySpecialCamera'>DATA</otherStuff>
</technique>
</optics>
</camera>
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technigue_common

COLLADA

<technique>

<technique_common>

<technique_common>

COLLADA

<technique> COLLADA

<technique_common>
<technique_common>

bind_material instance_rigid_body light optics physics _material

physics_scene rigid_body rigid_constraint source(core) motion
kinematics kinematics_model

technique

2008

4



5-122 COLLADA - Digital Asset Schema 150

translate
X y z
<translate>
sid sid_type 3
<translate>
: node,
: shape technique_common / mass_frame rigid_body
instance_rigid_body ref _attachment Attachment
: frame_object frame_origin frame_tcp frame_tip
link
<translate> 3
transformation <node>
X 10 <translate>
<translate>
10.0 0.0 0.0
</translate>

2008 4




5-123

triangles
<triangles> <mesh>
<triangles>
3 1 1 2
3 2 4 5 6

<triangles>

name xs:token

count uint_type

- <i > <Dbi ial>
material %S :NCName instance_geometry bind_material

<triangles>
mesh, convex_mesh
/
<input>(shared) input 1 0
input semantic="VERTEX"
<p> p primitive 0 1
<input>
<source>
<extra> 0

2008 4
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<p>
<p> offset 0
2 offset 1
offset0
2 <triangles>
2 <source> <input> <p>
<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"'" offset="0"/>
<input semantic="NORMAL"™ source="#normal" offset=""1"/>
<p>
00 13 21
00 21 32
</p>
</triangles>
</mesh>
trifans
<trifans > <mesh>
<mesh> <trifans >
3 1 1 2
3 1

2008 4



<trifans >
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name xs:token

count uint_type

- <i >
material Xs:NCName Instance_geometry

<bind_material>

<trifans >

mesh, convex_mesh

/
<input>(shared) input 1 0
input semantic="VERTEX"
<p> p primitive 0
<input>
<source>

<extra> 0
<trifans > <p>
<p> <p>

offset 0 2 offset
1
offset0

2008 4
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2 <trifans >
2 <source> <input> <p>
<mesh>
<source id="position'/>
<source id="normal" />
<vertices id="verts'>
<input semantic="POSITION" source="#position'/>
</vertices>
<trifans count="1" material="Bricks">
<input semantic="VERTEX" source="#verts"'" offset="0"/>
<input semantic="NORMAL"™ source="#normal" offset=""1"/>
<p>0 0 13 21 3 2</p>
</trifans>
</mesh>
tristrips
<tristrips> <mesh>
<mesh> <tristrips>
3 1 1 2
3 2
<tristrips>
name xs:token
count uint_type

material Xs:NCName

<instance_geometry>

<bind _material>

<tristrips>

mesh, convex_mesh

2008 4
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/

<input>(shared) input 1 0
input semantic="VERTEX"

<p> p primitive 0
<input>
<source>
<extra> 0
<tristrips> <p>
<p> <p>
offset 0 2 offset
1
offset0
3 5 2
4 6
2 <tristrips>
2 <source> <input> <p>
<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="#normals" offset="1"/>
<p>0 0 13 21 3 2</p>

</tristrips>

</mesh>
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vertex_weights

<vertex_weights>

<vertex_weights>

count uint_type

<vertex_weights>

skin
/
<input>(shared) <input> 1 <vertex_weights>
semantic="JOINT"
<input>
<vcount> <vertex_weights>

<v>

<extra>

<vertex_weights>

<skin>
<vertex_weights count=""">
<input semantic="JOINT"/>
<input/>
<vcount/>

2008 4



<v/>
<extra/>
</vertex_weights>
</skin>
<vertex_weights> <vcount>
3 2 2
weights[0]
0 weights[2] 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>

weights[1]

5-129

<Vv>
-10 01 12
-13 14
-13 24
-10 31 22
</v>
</vertex_weights>
</skin>
vertices
<vertices>
<vertices>
id xs: 1D
name xs:token
<vertices>

mesh, convex_mesh, brep

2008

4



5-130 COLLADA - Digital Asset Schema 150

/
<input>(unshared) 1 <input>
semantic="POSITION"
<extra>
<brep> <vertices> B-rep
<vertices>
<mesh>

<source id="position'/>
<vertices id="verts'>
<input semantic="POSITION" source="#position'/>
</vertices>
</mesh>

visual _scene

COLLADA

visual _scene
DAG

<visual _scene>

id xs: 1D

name xs:token

<visual _scene>

library_visual_scenes

2008 4
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instance_visual_scene

/
<asset> 0 1
<node>
<evaluate_ scene> <evaluate_scene> visual scene 0
<extra> 0

<visual _scene>

1 <library_visual_scenes> <visual_scene>

<scene>

<instance_visual_scene> —<COLLADA>

<visual_scene>

<visual_scene> COLLADA

world

<?xml version="1.0" encoding="utf-8"?>
<COLLADA xmlns="http://www.col lada.org/2008/03/COLLADASchema" version="1.5.0">
<library_visual_scenes>
<visual_scene id="world">
<node id="root"/>
</visual_scene>
</library_visual_scenes>

<scene>
<instance_visual _scene url=""#world"/>
</scene>
</COLLADA>
COLLADA xs:NCName layer
<evaluate_scene>
<visual_scene>
<node id="Nodel"™ layer="visible'"/>
<node id="Node2" layer="visible'"/>
<node id="Node3" layer="notvisible"/>
<node id="camera'’><instance_ camera url="#cam01l"/></node>

<evaluate_ scene>
<render camera_node="#camera'>
<layer>visible</layer>

2008 4
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</render>
</evaluate_scene>
</visual_scene>

2008 4



COLLADA

box

capsule

convex_mesh

cylinder

plane

shape <rigid_body>

sphere

instance_physics_material

<physics_material>

library_physics_materials

<physics_material>

physics_material

Attachment

rigid_body node

ref_attachment

instance_physics_model

instance_rigid_body

<rigid_body><instance_physics_model>
<physics_model> <rigid_body>

instance_rigid_constraint

library_physics_models

<physics_model>

physics_model

rigid_body

rigid_constraint

<rigid_body>

2008
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/
3D
COLLADA
COLLADA
X
COLLADA
2008 4

150

force_field

force-fields

instance_force_ field

<force_field>

instance_physics_scene

<physics_scene>

library_force_fields

<force_field>

library_physics_scenes

<physics_scene>

physics_scene




COLLADA COLLADA
Time
/
<asset> <unit>
COLLADA
COLLADA
COLLADA
<convex_mesh>
COLLADA <box> <sphere>
<capsule> <cylinder>
1

<box>
<capsule>
<convex_mesh>
<cylinder>
<plane>
<sphere>

2008 4
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150

Attachment

<rigid_constraint> 2 <Attachment>
2 <ref_attachment> 1
<Attachment> <translate> <rotate>
<Attachment>
<rigid_body> <node>
rigid_body xs:zanyURI <ref_attachment> <Attachment> <rigid_body>
SID <node>
<Attachment>
rigid_constraint
ref_attachment
/
<translate> 0
<rotate> 0
<extra> 0

<attachment rigid_body=""_/SomeRigidBody''>
<translate/>
<rotate/>
<extra/>

</attachment>

2008 4
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box

COLLADA 1 8
<box>
<box>
shape
/
<half_extents> 3 1
2
<extra> 0
5x2x2
<shape>
<box>
<half_extents> 2.5 1.0 1.0 </half_extents>
</box>
</shape>

2008 4
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capsule
Y
COLLADA
<capsule>
<capsule>
shape
/
<height>
<radius> Y
<extra>
<capsule>
<height> 4.0 </height>
<radius> 1.0 2.0 3.0 </radius>
</capsule>
3
<capsule>
<height> 2.0 </height>
<radius> 1.0 1.0 1.0 </radius>
</capsule>

2008 4




convex_mesh

<convex_mesh>

<mesh> <source> <vertices> <polygons>

<geometry>

<geometry>
convex_hull_of

<convex_mesh>

<convex_mesh>

<convex_mesh>

<mesh>
<mesh>

<vertices>

convex_hull_of

<geometry> URI
xs:anyURI

<source> <vertices>

<convex_mesh>

geometry

/

<source> 1
convex_hull_of

<vertices> 1

convex_hull_of

primitive_elemen

ts
<lines> 0

2008 4
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<linestrips>

<polygons>

<polylist>

<triangles>

<trifans >

<tristrips>
<extra>
convex_hull_of <convex_mesh>
<source> <vertices>

<geometry id="myConvexMesh'>
<convex_mesh>
<source>..._.</source>
<vertices>..._</vertices>
<polygons>. . .</polygons>
</convex_mesh>
</geometry>

<geometry id="myArbitraryMesh'>
<mesh>
</mesh>
</geometry>
<geometry id="myConvexMesh'>
<convex_mesh convex_hull_of="#myArbitraryMesh"/>
</geometry>

2008 4



cylinder

: <surface> 9 <B-Rep > B-rep
cylinder
<cylinder>
<cylinder>

shape
/

<height> y 1
<radius> 1
<extra> 0

<cylinder>
<height> 2.0 </height>
<radius> 1.0 1.0 </radius>
</cylinder>

2008
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force field

force-fields

force_field
physics_model

<force_field>

physics_scene

id

xs:ID

name

xs:token

<force_field>

library_force_fields

instance_force_ field

/
<asset> 0
<technique> (core)
<extra> 0
<force_field> / <technique>
XML

<library_force_fields>
<force_field>
<technique profile="SomePhysicsProfile'>
<program url="#SomeWayToDescribeAForceField">
<param> ... </param>
</program>
</technique>
</force_fField>
</library_force_fields>

2008 4
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instance_force_field

<force_field>

COLLADA 3

<instance_force_ field>

sid sid_type 3
name xs:token
<force_field> URL
url xs:anyURI URL # URI 10
XPointer
URL URL URL

<instance_force_ field>

instance_physics_model, physics_scene

force_field

/

<extra> 0

<instance_force_Tfield url="#my_ force_field'>
</instance_force_ field>

2008 4
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instance_physics_material

<physics_material>

COLLADA 3

<instance_ physics_material>

sid sid_type 3
name xs:token
<physics_material> URL
url xs:anyURI URL # URI D
XPointer
URL URL URL

<instance_ physics_material>

rigid_body / technique_common, instance_rigid_body /technique_common,
shape

physics_material

/

<extra> 0

<shape>
<sphere> <radius> 1 </radius> </sphere>
<instance_physics_material url="#my_ force_field" />
</shape>

2008 4



instance_physics_model

rigid_body

COLLADA

<instance_physics_model>

rigid_body

<animation>

sid sid_type <instance_physics_model>
3
name xs:token
<physics_model>
URL # URI
url xs:anyURI 1D
XPointer
URL URL URL
id
parent xs:anyURI
<physics_model>
<physics_scene>

2008 4
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<instance_physics_model>

physics_scene, physics_model

physics_model

/

<instance_ force field> <force_field>

<instance_rigid_body <rigid_body>
target=""#SomeNode">

target

<node>

<instance_rigid_constraint> <rigid_constraint>

<rigid_constraint>
<node>
target

<extra>

instance_physics_scene

<physics_scene>

COLLADA

<instance_physics_scene>

sid

sid_type

name

xs:token

2008 4
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<physics_scene> URL
url xs:anyURI URL # URI D
XPointer
URL URL URL
<instance_physics_scene>
scene
physics_scene
/
<extra> 0
<scene> COLLADA COLLADA
<scene> <instance_physics_scene>
<scene>
<instance_physics_scene url="my_physics_scene" />
</scene>
instance_rigid_body
<instance_physics_model> <physics_model>
<rigid_body>
<node>

<scene>
<instance_rigid_body>

<instance_rigid_body> 3
* <node>
. <rigid_body>

e <rigid_body>

2008 4
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COLLADA

<instance_rigid_body>

15.0

sid sid_type , , rigid_body)
<animation>
3
name xs:token
body sidref_type <rigid_body> SID
<node> <rigid_body>
URL
t t : URI
arge Xs:any! " WRI
ID
XPointer
URL URL URL
<instance_rigid_body>
instance_physics_model
rigid_body
/

<technique_common> COLLADA 1

<technique> (core) <technique> <technique> profile 0

<extra> <instance_rigid_body> 0

<technique>

2008 4




<instance_rigid_body</<technique_common>

/
<angular_velocity> rigid_body 000 0
<velocity> rigid_body 000 0
3 3
<dynamic sid="__."> rigid_body true 0
false</dynamic> sid
<mass sid="..."> rigid_body X 0
0.5</mass> sid
<mass_Tframe> identity 0
<translate> ..
</translate>
<rotate> ...
</rotate>
</mass_frame> <translate> <rotate>
<inertia sid="..."> 111 0
</inertia>
sid
<physics_material> rigid_body 0
physics_material
<instance_physics_material>
<shape> 0

<physics_scene id="ColladaPhysicsScene'>

<instance_physics_model sid=""firstCatapultAndRocklnstance"

<I- physics_model

url="#catapultAndRockModel" parent="#catapultl'>

rigid_body

-

2008

4
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<I- rigid_body -—>
<instance_rigid_body body="_/rock/rock" target="#rockNode'>
<technique_common>
<velocity>0 -1 O</velocity> <!l-optional overrides -->
<mass>10</mass> <l-heavier
</technique_common>
</instance_rigid_body>
<I- rigid_body
<instance_rigid_body body="_/catapult/base" target="#baseNode'>
<technique_common/>
</instance_rigid_body>
</instance_physics_model>
</physics_scene>

instance_rigid_constraint

COLLADA 3

<instance_rigid_constraint>

sid sid_type <rigid_constraint>
3
name xs:token
constraint sidref_type <rigid_constraint> SID

<instance_rigid_constraint>

instance_physics_model

rigid_constraint
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/

<extra>

<instance_rigid_constraint>

<instance_physics_model>

<instance_rigid_constraint>
<rigid_constraint>

<instance_physics_model>
<instance_rigid_constraint sid="my_joint">

<extra> <maximum_torque> 100 </maximum_torque> </extra>

</instance_rigid_constraint>
</instance_physics_model>

<physics_model>

library force_fi

<force_field>

elds

<library force fields>

id

xs:ID

<library_force_fields>

name

xs:token

<library force fields>

COLLADA

2008

4
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/

<asset>

<force_field>

<extra>

<library_force_fields>

<library_force_fields>
<force_field>
<technique profile="AGEIA"/>
</force_fField>
</library_force_fields>

library_physics_materials

<physics_material>

<library _physics_materials>

id xs:1D <library_physics_materials>

name xs:token

2008 4



<library _physics_materials>

COLLADA

/

<asset>

<physics_material>

<extra>

<library_physics_materials>

<library_physics_materials>
<physics_material

</physics_material>

<physics_material

</physics_material>

</library_physics_materials>

id=""phymat1">

id=""phymat2">

library_physics_models

<physics_model>

2008

4
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<

library physics_models>

id xs: 1D

name xs:token

<

library physics_models>

COLLADA

/

<asset>

<physics_model>

<extra>

2008

<library_physics_models>

<library_physics_models>
<physics_model id="phymod1">

</physics_model>

<physics_model id="phymod2">

</physics_model>
</library_physics_models>

4




library_physics_scenes

<physics_scene>

<library_ physics_scenes>

id

xs:ID

name

xs:token

<library_ physics_scenes>

COLLADA

/

<asset>

<physics_scene>

<extra>

<library_physics_scenes>

<library_physics_scenes>
<physics_scene id="physcel">

</physics_scene>

<physics_scene id="physce2">

</physics_scene>

</library_physics_scenes>

2008

4
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physics_material

<physics_material>

static_friction

<library_physics_materials>

<instance_physics_material>

id xs: 1D

name xs:token

<physics_material>

library _physics_materials, shape, instance_rigid_body/
technique_common, rigid_body / technique_common

instance_physics_material

/
<asset> 0
<technique_common> COLLADA
<technique> (core) <technique> <technique> profile 0
<extra> 0

2008 4




<physics_material>/ <technique_common>

/

<dynamic_friction sid | 0
sid="..."> 0.23
</dynamic_friction>

<restitution 0
sid="..."> 0.2 0.0 1.0

</restitution> sid
<static_friction sid | 0
sid="..."> 0.23

</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_friction>
<restitution> 0.05 </restitution>
<static_friction> 0.23 </static_friction>
</technique_common>
</physics_material>
</shape>
</rigid_body>

physics_model

<physics_model>

<node> <physics_model>

sid

6-25
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<physics_model>
<physics_scene>

<physics_model>

<instance_physics_model>

<instance_physics_model>
<physics_model>

<instance_physics_model> <physics_model>

<physics_model>

id xs: 1D

name xs:token

<physics_model>

library_physics_models

instance_physics_model

/

<asset>

<rigid_body>

<rigid_body>

<rigid_constraint> <rigid_constraint> 0

<instance_physics_model> url 0
sid

<extra> 0

<library_physics_models>
<I-- Physics_model physics_scene -—>

<I-

physics_model -—>

<physics_model id="catapultModel'>

<l

<rigid_body sid="base">
<technique_common>

2008 4




<dynamic>false</dynamic>
<instance_physics_material url="#catapultBasePhysicsMaterial'/>

<shape>
<instance_geometry url="#catapultBaseConvexMesh"/>
<I-- -——>
<translate> 0 -1 0 </translate>

</shape>

</technique_common>
</rigid_body>

<I-- -2
<rigid_body sid="top'>
<technique_common>
<dynamic>true</dynamic>
<shape>
<instance_geometry url="#catapultTopConvexMesh"/>
<translate> 0 3 0 </translate>
</shape>
</technique_common>
</rigid_body>
<l--
physics_model
URL -—>
<rigid_constraint sid="'spring_constraint'>
<ref_attachment rigid_body=""_/base">
<translate sid="translate">-2_. 1. 0O</translate>
</ref_attachment>
<attachment rigid_body="_/top">
<translate sid=""translate'>1.23205 -1.86603 O</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>
<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>
</technique_common>
</rigid_constraint>
<extra> <skeleton url="#my_catapult_nodes'/> </extra>
</physics_model>

<r-- physics_model 2 -—>
<physics_model id="catapultAndRockModel">
<t-- physics_model -—>

<instance_physics_model sid="rock"
url="http://feelingsoftware.com/models/rocks.dae#rockModels/bigRock'>
<!-- catapul tAndRockModel -—>
<translate> 0 4 0 </translate>

2008 4
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</instance_physics_model>

<instance_physics_model sid="catapult" url="#catapultModel'/>

</physics_model>
</library_physics_models>

physics_scene

COLLADA

. LOD

<physics_scene>
<instance_physics_model>

<physics_scene>

<physics_scene>

technique

extra

<scene>

id xs: 1D

name xs:token

<physics_scene>

library_physics_scenes

instance_physics_scene

2008 4




/

<asset>

<instance_ force field>

<force_field>

<instance_physics_model>

<physics_model>

<technique_common>

COLLADA

<technique> (core)

<technique> <technique>
profile

<extra>

<physics_scene> / <technique_common>

/

<gravity sid=" "'>

sid

<time_step sid=" '>

sid

<library_physics_scenes>
<I-- physics scene -->
<physics_scene id="ColladaPhysicsScene'>

<instance_physics_model sid="firstCatapultAndRocklnstance'>
url="#catapultAndRockModel" parent'#catapultl'>
physics_model

<instance_rigid_body body="_/rock/rock" target="#rockNode'>

physics_model
-——>

<technique_common>
<velocity>0 -1 0</velocity> <I--
<mass>10</mass>
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2008

4

<I-- —-——>
</technique_common>
</instance_rigid_body>

<instance_rigid_body body="_/catapult/top" target="#catapultTopNode"/>

<instance_rigid_body body="_/catapult/base" target="#baseNode"/>
</instance_physics_model>
<technique_common>
<gravity>0 -9.8 0</gravity>
<time_step>3.e-002</time_step>
</technique_common>
</physics_scene>
</library_physics_scenes>
<t--2
<library_visual_scenes>
<visual_scene id="battlefield">
<node id="catapultl'>
<translate sid="translate">0 -0.9 O</translate>
<node id="rockNode"">
<instance_geometry url="#someRockVisualGeometry"/>
</node>
<node id="catapultTopNode">
<instance_geometry url="#someVisualCatapultTopGeometry"/>
</node>
<node id="catapultBaseNode">
<instance_geometry url="#someVisualCatapultBaseGeometry"'/>

</node>

</node>

<I-- 1 physics_model -
<node id="'catapult2'>
<translate/>

<l-- 2 -——>
<rotate/>

<instance_node url="#catapultNodel'/> <!-- physics_model
</node>
</visual_scene>
</library_visual_scenes>
<scene>
<I-- visual_scene physics_scene -—>
<instance_physics_scene url="#ColladaPhysicsScene"/>
<instance visual _scene url="#battlefield"/>
</scene>
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plane
B-Rep

B-Rep B-Rep 9 B-Rep
surface

<plane>

<plane>

shape surface B-Rep
/
<equation> 4 1
AXx + By +Cz+D=0
<extra> 0

<rigid_body>
<dynamic>false</dynamic>
<shape>
<plane>
<I-- I AX +By+Cz+D=0-->
<I-- A, B, C, D (normal & D) -->
<equation> 0.0 1.0 0.0 0.0 </equation> <!-- X-Z -—>
</plane>
</shape>
</rigid_body>

2008 4
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ref _attachment

<rigid_constraint> 2
<ref_attachment> 1 <Attachment> 2

<ref_attachment> <translate> <rotate>
<ref_attachment>
<rigid_body> <node>
rigid_body xs:zanyURI <rigid_body> <Attachment> <ref_attachment>
SID <node>

<ref_attachment>

rigid_constraint

Attachment

/
<translate> <rigid_body> 0
<rotate> <rigid_body> 0
<extra> 0

2008

<ref_attachment rigid_body=""./SomeRigidBody" >
<translate/>
<rotate/>
<extra/>

4

</ref_attachment>

<rigid_constraint>
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rigid_body

<physics_model>

1 <shape>

<rigid_body>

<rigid_body>
<node>
sid sid_type
<physics_model> 3
name xs:token
id xs:ID
<rigid_body>
physics_model
instance_rigid_body
/

<technique_common> COLLADA 1
<technique> (core) <technique> <technique> profile 0

2008 4
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/

<extra>

<rigid_body>

<technique>

<rigid_body> / <technique_common>

/

<dynamic sid="...">false rigid_body
</dynamic> sid
<mass sid="_.."> rigid_body X
0.5</mass> sid
<mass_Tframe> COLLADA identity

<translate> ... rigid_body

</translate> <translate>

<rotate> ... <rotate>

</rotate>
</mass_frame>

<translate> <rotate>
0
<inertia sid="__.."> 111 float3
</inertia>
3
sid

<physics_material> rigid_body

<instance_physics_material>

physics_material

<shape>

2008

4

<shape>




1.0

<library_geometries>
<geometry id="hammerHeadForPhysics'>

<mesh>
</mesh>
<geometry>

<geometry id="hammerHandleToRender" >

<mesh>
</mesh>
</geometry>

<geometry id="hammerHeadToRender"'>

<mesh>
</mesh>
</geometry>
<library_geometries>

2008

4
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<library_physics_models>
<physics_model id=""HammerPhysicsModel"'>
<rigid_body id=""HammerHandleRigidBody"'">
<technique_common>
<mass> 0.25 </mass>

<mass_frame> ... </mass_frame>
<inertia> ... </inertia>
<shape>

<instance_physics_material
ur I="#WoodPhysMtl"' />
<I-
-——>
<cylinder>
<height> 8.0 </height>
<radius> 0.5 0.5 </radius>
</cylinder>
</shape>
<shape>
<mass> 1.0 </mass>
<I-
—-——>
<instance_physics_material
ur I=""#Stee lPhysMtl''/>
<instance_geometry
ur I="#hammerHeadForPhysics'/>
<translate> 0.0 4.0 0.0
</translate>
</shape>
</technique_common>
</rigid_body>
</physics model>
</library_rigid_bodies>

rigid_constraint

COLLADA 2

2008

4

COLLADA

DOF




DOF

<rigid_constraint>

2 COLLADA
<translate> <rotate>

DOF

<limits>

sid

sid_type

<rigid_constraint>

name

xs:token

<rigid_constraint>

physics_model

instance_rigid_constraint

/
<ref_attachment> 1
rigid_body
<Attachment> 1
<technique_common> COLLADA 1
<technique> (core) <technique> <technique> profile 0
<extra> 0

2008
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<rigid_constraint>/ <technique_common>

/

<enabled sid="..."> false True
true</enabled> <constraint>
sid
<interpenetrate true False
sid="...">true
</interpenetrate>
sid
<limits> linear:
2 :0.00.00 .0
<limits> : 0.0 0.0 0.0
<swing_cone_and_twist> swing_cone_and_
<min sid=""..."> -
-15.0 -15.0 —INF <swing_cone_and_twist> - 0.00.00 .0
</min> <linear> - 0.0 0.0 0.0
<max sid="...">
15.0 15.0 INF
</max>

</swing_cone_and_twist>
<linear>

<min sid="...">
0 0 0 </min>
<max sid="...">
0 0 0 </max>
</linear>
</limits>

<technique>

<linear>

<swing_cone_and_twist>

<min> <max>

sid

+/-
-INF

INF
ref_attachment

<swing_code_and_twist>
Xy

2008

4




/

1:
<spring>
<linear>
<stiffness
sid="...">5.4544
</stiffness>
<damping
sid=""...">0.4132
</damping>
<target_value
sid=""...">3
</target_value>
</linear>
</spring>

2:
<spring>
<angular>
<stiffness>5.4544
</stiffness>
<damping>0.4132
</damping>
<target_value>90
</target_value>
</angular>
</spring>

<linear>
<angular>

<angular>

3

sid

<stiffness>
<linear>
/ <angular>

ref_attachment

stiffness: 1.0
damping: 0.0
target_value: 0.0

+/-90

2008

4
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<library_physics_models>
<physics_model>
<rigid_body sid="doorRigidBody"'>
<technique_common>. . .</technique_common>
</rigid_body>
<rigid_body sid="wallRigidBody"'>
<technique_common>. . .</technique_common>
</rigid_body>

<rigid_constraint sid="rigidHingeConstraint'>
<ref_attachment rigid_body="#wal IRigidBody"">
<translate sid=""translate">5 0 O</translate>
</ref_attachment>
<attachment rigid_body="#doorRigidBody"'>
<translate sid=""translate">0 8 O</translate>
<rotate sid="rotatex'">0 1 0 -45.0</rotate>
</attachment>
<I- sid
<technique_common>
<limits>
<swing_cone_and_twist>
<min sid="swing_min">0 90 0</min>
<max sid="'swing_max''>0 -90 0</max>
</swing_cone_and_twist>
</limits>
</technique_common>
</rigid_constraint>
</physics_model>
</library_physics_models>

shape

<rigid_body>

1
<shape>
. <physics_material>
. <rotate> <translate>
e <geometry>
shape COLLADA

2008 4



<shape>
<shape>
rigid_body / technique_common, instance_rigid_body / technique_common
/
<hollow sid="..."> true 1
true</hollow>
sid
<mass sid="..."> 0.5 </mass> X 1
sid
<density sid="_._.."> 0.5 / 1
</density> sid
<shape> 1
<physics_material> <physics_material>
<instance_physics_material>
<plane> <box> <sphere>
<cylinder> <capsule>
e <instance_geometry>
<mesh> <
convex_mesh> <spline>
<rotate>, <translate>
<node>
<extra>
2008 4
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<rigid_body>

<physics_model>
<rigid_body sid="HammerHandleRigidBody'">
<technique_common>

<shape>
<mass> 0.25 </mass>
<instance_physics_material url="#WoodPhysMtl"/>
<instance_geometry url="#hammerHandleForPhysics"/>
</shape>

</technique_common>
</rigid_body>
</physics_model>

sphere

B-Rep

B-rep

<sphere>

<sphere>

shape surface B-Rep

/

<radius>

2008 4
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/

<extra> 0

<shape>
<sphere>
<radius> 1.0 </radius>
</sphere>
</shape>

2008 4
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FX

COLLADA FX
API1
COLLADA FX
. <newparam>
<profile_*> API

daytime nighttime magic superhero_mode
approximate accurate high_LOD

<bind_material> 1

low_LOD

<profile *>

<profile *>

COLLADA
COLLADA FX

2008

4
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e<profile_COMMON>:
<profile_COMMON>

 <profile_CG>: Cg

» <profile_GLES>: OpenGL ES

o <profile_GLES2>: OpenGL ES 2.0
» <profile_GLSL>: OpenGL

» <profile_BRIDGE>: COLLADA FX

e <profile_ COMMON>
<technique_common>

FX
FX
. Cg
* OpenGL ES GLES
* GLSL

. OpenGL ES 2.0 (GLES2)

NVIDIA® Cg FX  Microsoft FX

<profile_COMMON>

Cg

GLES GLSL

GLES2

<alpha> - - -

<ambient> (FX) - -

<annotate>

<argument> - - -

<array> - - -

<binary> - - -

<bind> (FX) _ _

<bind_attribute> - - _

<bind_material> - _

<bind_uniform> - - _

<bind_vertex_input> - -

<blinn> - _

2008 4




FX

Cg

GLES

GLSL

GLES2

<code>

<color_clear>

<color_target>

<compiler>

<constant> (FX)

<constant>

<create 2d>

<create_ 3d>

<create_cube>

<depth_clear>

<depth_target>

<diffuse>

<draw>

<effect>

<emission>

<evaluate>

<format>

<image>

<include>

<index_of refraction>

<init_from>

<instance_ effect>

<instance_image>

<instance_material>

<instance_material>

<lambert>

<library_effects>

<library_images>

<library_materials>

<linker>

<material>

<modifier>

<newparam>

<param>(reference)

<pass>

<phong>

<profile_BRIDGE>

<profile_CG>

<profile_COMMON>

<profile_GLES>

<profile_GLES2>

2008 4
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Cg

GLES

GLSL

GLES2

<profile_GLSL>

<program>

<reflective>

<reflectivity>

<render>

<RGB>

<samplerilD>

<sampler2D>

<sampler3D>

<samplerCUBE>

<samplerDEPTH>

<samplerRECT>

<sampler_image>

<semantic>

<setparam>

<shader>

<shininess>

<specular>

<states>

<stencil_clear>

<stencil_target>

<technique> (FX)

<technique_hint>

<texcombiner>

<texenv>

<texture_pipeline>

<transparency>

<transparent>

<usertype >

FX

COLLADA

COLLADA FX <newparam>

float4 type Boolean

2008 4

int_type

integer

COLLADA

float_type Tfloat3 type

COLLADA FX




FX

<effect> <profile *>

<profile_*>

COLLADA

<newparam>:

<setparam>:

<modifier>: UNIFORM  SHARED
<array>: <newparam> <setparam>

<usertype>: <newparam> <setparam>

<annotate>: FX symbol=value

<param>(reference): <newparam>

<bind> <bind_vertex_input>

<bind> <bind_vertex_input> <effect>

<effect> semantic

<effect>

COLLADA FX

COLLADA FX sid

COLLADA

<blinn>
<constant>
<lambert>
<phong>

<bind_uniform>
<code>
<compiler>
<include>
<shader>

2008 4
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<transparent> <transparency>
<transparent>
b
mat
. A_ONE

result.r = fb.r * (1.0f - transparent.a
(transparent.a * transparency)
result.g = fb.g * (1.0f - transparent.a
(transparent.a * transparency)
result.b = fb_.b * (1.0f - transparent.a
(transparent.a * transparency)
result.a = fb.a * (1.0f - transparent.a
(transparent.a * transparency)

. RGB_ZERO

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)

*

*

*

*

transparency)

transparency)

transparency)

transparency)

mat.r
mat.g
mat.b

mat.a

result.a = fb.a * (luminance(transparent.rgb) * transparency) +

(1.0f - luminance(transparent.rgb) * transparency)

. A_ZERO
result.r = fb_.r * (transparent.a * transparency) +
transparency)
result.g = fb.g * (transparent.a * transparency) +
transparency)
result.b = fb_.b * (transparent.a * transparency) +
transparency)
result.a = fb.a * (transparent.a * transparency) +
transparency)

. RGB_ONE

mat.r
mat.g
mat.b

mat.a

*

*

*

(1.0f
(1.0f
(1.0f

(1.0f

mat.a *

- transparent.a
- transparent.a
- transparent.a

- transparent.a

result.r = fb.r * (1.0F - transparent.r * transparency) + mat.r * (transparent.r

transparency)

result.g = fb.g * (1.0F - transparent.g * transparency) + mat.g * (transparent.g

transparency)

result.b = fb.b * (1.0F - transparent.b * transparency) + mat.b * (transparent.b

transparency)

result.a = fb.a * (1.0f - luminance(transparent.rgb) * transparency) + mat.a *
(luminance(transparent.rgb) * transparency)

luminance 1SO/CIE ITU-R

luminance = (color.r * 0.212671) +
(color.g * 0.715160) +
(color.b * 0.072169)

<transparent> <transparency>

2008 4
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FX
» <transparent> <transparent>
transparent = <color> 1.0 1.0 1.0 1.0 </color>
* <transparency> <transparency>
1.0
transparency = <float> 1.0 <float>
« <transparent> <transparency>
A_ONE RGB
RGB
<transparent opaque=A_ONE><color>1 0 0.5 0O</color></transparent>
<profile_COMMON>
texture->sampler->image
 <image>
MIP
<image> 3D
<image>
2D BMP
3D DDS OpenEXR
o <sampler*> <image> 1D 2D 3D
<image>
« profile_COMMON <texture>
<sampler*>
<texture> texcoord <instance_geometry>
<texture> texcoord

<instance_material><bind_vertex_input>

DCC TEXCOORD

offsetU offsetV rotateUV noise <extra>

<sampler2D> <image>
<instance_material>

<image id="image_id">
<init_from>image_file.dds</init_from>

</image>

2008
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<effect id="effect_id">
<profile_COMMON>
<technique sid="technique_sid">
<newparam sid="'sampler2D_param_id">
<sampler2D>
<instance image url="#surface_param_id"/>
</sampler2D>
</newparam>
<lambert>
<diffuse>
<texture texture="sampler2D_param_id" texcoord="myUVs'/>
</diffuse>
</lambert>
</effect>
<material id="material _id">
<instance_ effect url="#effect id" />
</material>
<geometry id=""geometry_id">

<input semantic="TEXCOORD" source="#..." offset="__" />
<triangles material="material_symbol" count".._">
</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>

2008 4



FX

COLLADA FX

annotate

bind_vertex_input

effect

COLLADA

instance_effect

COLLADA

library_effects

<effect>

technique (FX)

technique_hint

bind (FX)

bind_material

instance_material

( )

COLLADA

library_materials

<material>

material

array

1

modifier

<newparam>

newparam

param(reference)

sampler_image

sampler_states

semantic

setparam

2008

4
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usertype

profile_BRIDGE

profile CG NVIDIA® Cg

profile_COMMON

profile_GLES OpenGL ES

<technique>

profile_GLES2 OpenGL ES 2.0

<technique>

profile_GLSL OpenGL

<technique>

blinn

Blinn BRDF

color_clear

color_target

<image>

fx_common_color_or_texture_type

ambient (FX)
diffuse
emission
reflective
specular
transparent

<profile_COMMON>

fx_common_float_or_param_type

index_of refraction
reflectivity
shininess
transparency

<profile_COMMON>

constant

depth_clear

depth_target

<image>

draw

FX

evaluate

instance_material

COLLADA

lambert

pass

phong

Phong BRDF

render

2008

states
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FX

stencil_clear

stencil_target

<image>

binary

bind_attribute

bind_uniform

code

compiler

include

FX

linker

program

shader

<pass>

sources

1

alpha

<texture_pipeline>

argument

RGB

create_2d

<image>

create_3d

<image>

create_cube

<image>

format

<image>

image

init _from

instance_image

library_images

<image>

RGB

<texture_pipeline>

RGB

Tx_sampler_common

<sampler*>

samplerlD

1

sampler2D

sampler3D

samplerCUBE

samplerDEPTH

samplerRECT

RECT

texcombiner

<texture_pipeline>

2008
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150

texenv

<texture_pipeline>

texture_pipeline

glTexEnv

COLLADA FX
7 FX
alpha
: GLES
<texture_pipeline>
<texcombiner>
<alpha>
gl TexEnv(TEXTURE_ENV, COMBINE_ALPHA, operator)
<texcombiner>
operator
REPLACE | MODULATE | ADD | ADD_SIGNED |
INTERPOLATE | SUBTRACT
scale float_type gITexEnv(TEXTURE_ENV,_ALPHA_SCALE, scale)
<texcombiner>
<alpha>
texcombiner
/
<argument> 1
<texcombiner>

2008 4




FX

<texture pipeline>

annotate
symbol = value symbol name
value
COLLADA
<annotate>
name xs-token symbol = value symbol
<annotate>
effect technique FX pass newparam
/
value_element | symbol = value value 1
COLLADA

bool bool2 bool3 bool4 int int2 int3 int4 fl
oat float2 float3 float4 float2x2 float3x3 fl
oat4x4 string

11

<annotate name="UlWidget"> <string> slider </string> </annotate>

2008
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<annotate name="UIMinValue'> <float> 0.0 </float> </annotate>
<annotate name=""UIMaxValue'> <float> 255.0 </float> </annotate>

argument
: GLES
RGB
<texture_pipeline>
<argument>
## idx <texenv> <texcombiner>
sourcevalue
<RGB> glTexEnv(TEXTURE_ENV, SRC##idx## RGB,

sourcevalue)

source <alpha> glTexEnv(TEXTURE_ENV, SRC##idx##_ ALPHA,
sourcevalue)
TEXTURE | CONSTANT | PRIMARY | PREVIOUS

<RGB> gl TexEnv(TEXTURE_ENV, OPERAND##idx##_RGB,

sourcevalue) SRC_COLOR |
ONE_MINUS_SRC_COLOR | SRC_ALPHA | ONE_MINUS_SRC_ALPHA

operand SRC_COLOR

<alpha> gl TexEnv(TEXTURE_ENV,
OPERAND##1dx##_ALPHA, sourcevalue)
SRC_ALPHA | ONE_MINUS_SRC_ALPHA SRC_ALPHA
<newparam>
source="TEXTURE"
OpenGL ES

sampler XS -NCName GLES 1.0 <texenv> <newparam>

GLES 1.1
<newparam>

2008 4



FX

<argument>

RGB, alpha

<argument>

<texture pipeline>

array
: CG GLES2 GLSL
1
<setparam>
<array>
length xs:positivelnteger
Cg true
resizable xs:boolean Cg
false
<array>
I newparam, setparam
FX : create 2d, create_3d, create_cube

create2d create3d createcube

2008
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CG

parameter _ element

CG: cg_param_group
GLSL: glsl_value_group
GLES2: gles2_value_group

<array>

2008

<setparam> C/C++

numbers[3]

<newparam sid="'numbers">
<array length="4">
<float>1</float>
<float>2</float>
<float>3</float>
<float>4._0</float>
</array>
</newparam>
<setparam ref="numbers[2]"">
<float>2_5</float>
</setparam>

2x3

<array length="2">

length

<array length="3"><float>1</float><float>1</float><float>1</float></array>
<array length="3"><float>1</float><float>1</float><float>1</float></array>

</array>

<array length="2">

<array length="2"><float>1</float><float>1</float></array>

<array length="3"><float>1</float><float>1</float><float>1</float></array>

</array>

4




FX

binary
: CG GLES2
GLES2
GLES2  glShaderBinary API
<binary> <program> 1
<program> GLES2
<binary>
<binary>
compiler, linker
1
/
<ref> URI xs:anyURI 1
<hex 16 1
format=""">
format
Xxs:token
<ref> <hex>
<ref>
<hex> format

2008
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<binary><ref>file://c:/test/vertexShader bin</ref></binary>

<binary><hex format=""COMPANY_PLATFORM">0123456789ABCDEF</hex></binary>

bind
(FX)
<bind>
FX
<bind>
semantic xS :NCName
SID
target sidref_type
<bind>
instance_material instance_material
FX

FX

2008 4



<bind> <bind_vertex_input>
<effect>
<effect>

» COLLADA FX

» COLLADA FX SID

<instance_material symbol="RedMat"
<bind semantic="LIGHTPOSO"

</instance_material>

<effect>
semantic

target="#RedCGEffect'>
target="LightNode/translate" />

FX

bind_attribute

: GLES2 GLSL

<bind_attribute>

symbol xs:token

<bind_attribute>

program

semantic

2008

4
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/

<semantic> 1
Xs:token

<bind_attribute> FX

<program>
<shader stage="VERTEX"/>
<bind_attribute symbol="pos'">
<semantic> POSITION </semantic>
</bind_attribute>
<bind_attribute symbol="diffusecol'>
<semantic> COLOR </semantic>
</bind_attribute>
<program>

bind_material

<polygons name=""leftarm" count="2445" material="bluePaint">

<bind_material> <instance_geometry>
material <instance_material>
symbol

<bind_material>

2008 4



FX
COLLADA  URL
<bind_material>
<bind_material>
instance_geometry, instance_controller
/
<param> (core) <bind_material> 0
<effect>
<technique_common> COLLADA 1
<technique> (core) <technique> <technique> profile 0
<extra> 0
<bind_material> / <technique_common>
/
<instance_material> 1

<instance_geometry url="#BeechTree'">
<bind_material>
<param sid="windAmount" semantic="WINDSPEED" type="float3_type'/>
<technique_common>
<instance_material symbol="leaf" target=""MidsummerLeaf01"/>
<instance_material symbol=" RedMat 'target="beechBark'>

2008
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<bind semantic="LIGHTPOSO" target="LightNode/translate"/>
<bind semantic="TEXCOORDO" target=""BeechTree/texcoord2"/>
</instance_material>
</technique_common>
</bind_material>
</instance_geometry>

<bind_material> <material>
id <polygons> material <instance_material>

<material id="MyMaterial”> ... </material>
<geometry>

<polygons name=""leftarm"™ count="2445" material="bluePaint">
</geometry>
<scene>
<instance_geometry ...>
<bind_material>
<technique_common>
<instance_material symbol="bluePaint" target="MyMaterial'>
</instance_material>
</technique_common>
</bind_material>
</instance_geometry>

</scene>

2008 4



FX

bind_uniform

: CG GLES2 GLSL

<bind_uniform>

FX
<bind_uniform>
symbol xS :NCName
<bind_uniform>
shader CG program GLES2 GLSL

<param> 1

/

<param>(referenc

D)

2008

4
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/

parameter_type CG GLES2 GLSL
_element

CG: cg_param_group

GLSL: glsl_value_group

GLES2: gles2_value_group

FX
FX

<shader stage="'VERTEX"'>
<sources entry="main"><import ref="fooShader"/>
<compiler platform="PC" target="GLSLF"/>
<bind_uniform symbol="diffusecol">
<float3> 0.30 .52 0.05 </float3>
</bind_uniform>
<bind_uniform symbol="lightpos'>
<param ref="OverheadLightPos_03">
</bind_uniform>

</shader>
bind_vertex_input
<source>
<polygons>
<triangles> <input> <source>
"fetch”
<input> <bind_vertex_input>

<bind_vertex_input>

semantic Xs :NCName

input_semantic XS :NCName

input_set uint_type

2008 4




<bind_vertex_input>

FX 8-17

instance_material (

input
<bind_vertex_input> <geometry>
<bind_vertex_input>
. TEXCOORDO  DIFFUSE-TEXCOORD
. COLOR  COLOUR
<bind> <bind_vertex_input>
<effect>
<effect>
o COLLADA FX
o COLLADA FX sid
TEXCOORDO
semantic=TEXCOORD set=0 TEXCOORD1
TEXCOORD1 TEXCOORDO
<bind_vertex_input>
semantic input_

<bind_vertex_input>

<instance_geometry url="#duck">
<bind_material>
<technique_common>

<instance_material symbol="regionl" target="#wet-feathers'>

2008 4
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<bind_vertex_input semantic="TEXCOORD1"
input_semantic="TEXCOORD" input_set="0"/>

<bind_vertex_input semantic="TEXCOORDO"
input_semantic="TEXCOORD" input_set="1"/>

</instance_material>
</technique_common>
</bind_material>
</instance_geometry>

blinn

Blinn BRDF

<blinn> <profile_COMMON> Blinn-Torrance-Sparrow

ACM
Models of Light Reflection for Computer Synthesized Pictures SIGGRAPH 77 pp 192-198
http://portal .acm.org/citation. cfm?id=563893

<shininess> 0 1

Blinn-Torrance-Sparrow COLLADA <shininess>
1.0 Blinn-Phong
shininess Blinn
Blinn-Phong

Blinn-Phong

shininess>

mwrzwmwmm>+<amwau>*d+<ﬁﬁWDWquNOLO}<qwamw>*nmﬂHONﬂf

e al - <visual_scene>
<light><technique_common><ambient>
e N —
e« L —
o | -
e H- H= normalize(l+L)
<blinn>

2008 4



FX

<blinn>
technique (FX) profile_COMMON
/
<emission> 0
See
fx_common_color_or_texture_type
<ambient> (FX) 0
fx_common_color_or_texture_type
<diffuse> 0
fx_common_color_or_texture_type
<specular> 0
fx_common_color_or_texture_type
<shininess> 0
fx_common_float_or_param_type
<reflective> 0
fx_common_color_or_texture_type
<reflectivity> 0.0 1.0 0
fx_common_float_or_param_type
<transparent> 0
fx_common_color_or_texture_type
7 FX
<transparency> 0.0 1.0 0
fx_common_float_or_param_type
7 FX
<index_of refraction> 0
fx_common_float_or_param_type

2008

4
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<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>
<diffuse>
<color>0.500000 0.002000 0 1.0</color>
</diffuse>
<specular>
<color>0.500000 0.500000 0.500000 1.0</color>
</specular>
<shininess>
<float>0.107420</float>
</shininess>
<reflective>
<color>0 0 0 1.0</color>
</reflective>
<reflectivity>
<float>0</float>
</reflectivity>
<transparent opaque="RGB_ZERO">
<color>0 0 0 1.0</color>
</transparent>
<transparency>
<float>1.000000</float>
</transparency>
<index_of refraction>
<float>0</float>
</index_of refraction>
</blinn>
</technique>
</profile_COMMON>
</effect>

2008 4
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code
: CG GLES2 GLSL
<effect>
<code>
sid sid_type 3
<code>
profile_CG, profile_GLSL, profile_GLES2
Xs:string < &lt;

XML

<code sid="lighting_code">
matrix4x4 mat : MODELVIEWMATRIX;
float4 lighting_fn( varying float3 pos : POSITION,

</code>

2008 4
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color_clear

: CG GLES GLES2 GLSL

<color_clear>

GLES <color_clear>

Cg GLES2 GLSL

xs:nonNegativelnteger

0

<color_clear>

evaluate

4

index API

0
<* target> <color_target> <depth_target> <stencil target>
MRT
Direct3D® 9 MRT
4
1 1 COLLADA FX

2008 4
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FX
FX <pass>
MRT
<color_clear index="0">0.0 0.0 0.0 0.0</color_clear>
color_target
: CG GLES GLES2 GLSL
<image>
MRT
FX
GLES <color_target>
Cg GLES2 GLSL
1

index xs:nonNegativelnteger 0

MIP 3
slice xs:nonNegativelnteger <surface>

0
mip xs:nonNegativelnteger 0
POSITIVE_X NEGATIVE_X POSITIVE_Y
face NEGATIVE_Y POSITIVE_Z NEGATIVE_Z
POSITIVE_X

<color_target>

evaluate

newparam, image

2008

4
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<param> <instance_image> 1
/
<param>(reference) sampler 1
<instance_image> 1
Direct3D”
9
COLLADA FX FX
<pass>
<sampler_*> <newparam> <param>
<instance_image> <color_target>
FX

2008

<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>

4




FX

compiler

<compiler>

CG GLES2

<sources>

platform Xxs:string
. - arbvpl arbfpl glslv glslf
t t st
arge xS:strang hislv hlslf vs 3 0 ps_3 0
options Xxs:string
<compiler>
shader

sources, linker

/

<binary>

<compiler platform="PC" target="arbvpl" options=""-debug"'/>

2008 4
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constant

(FX)

<constant> <texenv> <texcombiner>

<profile_COMMON>

color =< emission >+ < ambient > *al

e al - <visual_scene>
<light><technique_common><ambient><color>

<constant>
<constant>
technique (FX) profile_COMMON
/
<emission> 0 1
fx_common_color_or_texture_type
<reflective> 0 1
fx_common_color_or_texture_type

2008 4



FX
/
<reflectivity> 0.0 1.0 0
fx_common_float_or_param_type
<transparent> 0
fx_common_color_or_texture_type
7 FX
<transparency> 0.0 0
1.0
fx_common_float_or_param_type 7
FX
<index_of refraction> 0
fx_common_float_or_param_type

<effect id="surfaceShaderl-fx'>
<profile_COMMON>
<technique sid=""common’">
<constant>
<emission>
<color>0 0 0 1.0</color>
</emission>
<reflective>

<color>1.000000 1.000000 1.000000 1.0</color>

</reflective>
<reflectivity>
<float>0</float>
</reflectivity>

<transparent opaque="RGB_ZERO">

<color>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>

<transparent opaque="RGB_ZERO"

<transparent opaque="A_ONE"

2008

4
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constant

<profile_COMMON>
<technique sid="T1">
<constant>

<emission><color>1.0 0.0 0.0 1.0</color></emission>

</constant>
</technique>
</profile_COMMON>

<profile_COMMON>
<newparam sid="myColor"'>
<float4> 0.2 0.56 0.35 1</float4>
</newparam>
<technique sid="T1">
<constant>
<emission><param ref="myColor"/></emission>
</constant>
</technique>
</profile_COMMON>

create_2d

2 <image>

<create_2d>

<create_2d>

2

<init_from>

image

2008 4




FX

/
<size_exact 0
width="512" xs:unsignedInt 2
height="512" <size_exact> <size ratio>
>
<size_ratio 0
width="1.0" 11
height="1.0"> 0.5 0.5 174
float_type 2
<size_exact> <size ratio>
<mips MIP <mips> <unnormalized> 0
levels="8"
auto_generate
=""true'> e levels xs:unsignedint 1 MIP
0 OpenGL DirectX
1+fmor00920ﬂax0NJLdj»
. API
MIP
auto_generate
<unnormalized> (O-W 0-H) 0
<mips>
<unnormal ized>
OpenGL
textureRECT
DirectX
<array 2D length 0
length=""32" xs:positivelnteger
>
<format> 0
R8G8BBA8
<init_from> 2D MIP 0
<create_2d> 2
2D MIP
2

<size_exact>

<size_ ratio>

2008

4
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2 <unnormal ized> <array>

1 <init_from>

MIP

<library_images>
<image name="Noise'>
<create_ 2d>
<size_exact width="128" height="128"/>
<mips levels="6" auto_generate=""true'"/>
<format>
<exact>R8G8B8A8</exact>
</format>
<init_from >
<ref>_/images/Noise2D.tga</ref>
</init_from>
</create 2d>
</image>
</library_images>

create 3d

3 <image>

<create_3d>

<create_3d>

3D

<init_from>

image

2008 4




8-31

FX
/
<size 1
width=""256"" xs:unsignedint 3
height="256"
depth="256"
>
<mips MIP 1
levels="7" e levels xs:unsignedint 1
auto_generate MIP 0 OpenGL DirectX
="true''>
l+fb0r00920ﬂaXONJLdI»
. API
MIP
auto_generate
<array 3 length 0 1
length="8"> xs:positivelnteger
3 API
<format> 0 1
R8GBBBA3
<init_from> 3 MIP 0
MIP
3
<size>
<array>
3
<init_from>
2 3 3
8
<library_images>
<image name="Noise3D'>
<create_ 3d>
<size width="128" height="128" depth='128"/>
<format>
<exact>A8</exact>
</format>
2008 4
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<init_from depth="0">
<ref>_/images/Noise2D_slice0.tga</ref>
</init_from>
<init_from depth=""1">
<ref>_/images/Noise2D_slicel.tga</ref>
</init_from>
<init_from depth="2">
<ref>_/images/Noise2D_slice2.tga</ref>
</init_from>
<init_from depth="127">
<ref>_/images/Noise2D_slicel27._tga</ref>
</init_from>
</create_ 3d>
</image>
</library_images>

create cube

<image>

MIP

<image>
<init_from>

<create_cube>

<create_cube>

image

2008 4
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FX
/
<size 1
width=""256""> xs:unsignedint width
<mips MIP 1
levels="7" e levels xs:unsignedint 1
auto_generate MIP 0 OpenGL DirectX
="true">
l+fb0r00920ﬂaXONJLdI»
. API
MIP
auto_generate
<array length 0 1
length=16> xs:positivelnteger
3 API
<format> 0 1
RBGBBBAS
<init_from> MIP 0
MIP
<size>
<array>
<init_from>
6
<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>
2008 4
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<init_from face=""NEGATIVE_X">
<ref>./images/sky_x_neg.tga</ref>
</init_from>
<init_from face="POSITIVE_Y'>
<ref>./images/sky_y_pos.tga</ref>
</init_from>
<init_from face=""NEGATIVE_X">
<ref>./images/sky_y_neg.tga</ref>
</init_from>
<init_from face="POSITIVE_Z">
<ref>./images/sky_z_pos.tga</ref>
</init_from>
<init_from face=""NEGATIVE_X">
<ref>./images/sky_z_neg.tga</ref>
</init_from>
</create_cube>
</image>
</library_images>

depth_clear

: CG GLES GLES2 GLSL

<depth_clear>

GLES <depth_clear>
Cg GLES2 GLSL

xs:nonNegativelnteger

<depth_clear>

evaluate

2008 4



FX
index 0
<* target> <color_target>
<depth_target> <stencil target>
Direct3D® 9k MRT
MRT 4
1 1 COLLADA FX
FX <evaluate>
MRT
<depth_clear index="0">0.0</depth_clear>
depth_target
: CG GLES GLES2 GLSL
<image>
MRT
FX
GLES <depth_target>
Cg GLES2 GLSL

index xs:nonNegativelnteger 0 !

MIP 3
slice xs:nonNegativelnteger <surface>

0

mip xs:nonNegativelnteger

2008 4
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POSITIVE_X NEGATIVE_X POSITIVE_Y

face NEGATIVE_Y POSITIVE_Z NEGATIVE_Z
POSITIVE_X
<depth_target>
evaluate
<param> <instance_image>
/
<param> (reference) sampler 0
<instance_image> 0
MRT
4
1 COLLADA FX
FX <pass>
MRT

<depth_target>

FX

<newparam sid="'surfaceTex"'>

<sampler2D><instance_image url="renderTargetl"/></sampler2D>

</newparam>
<technique>
<pass>

<evaluate>

<depth_target>
<param ref="surfaceTex"/>
</depth_target>

</evaluate>

<depth_clear>0.0</depth_clear>

</pass>
<technique>

2008 4
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draw
: CG GLES GLES2 GLSL
FX
<draw>
FX
<draw>
<draw>
evaluate
<draw> xs:string <draw>
 GEOMETRY: <instance_geometry> <instance_material>
» SCENE_GEOMETRY:
Z
ZBuffer
» SCENE_IMAGE:
 FULL_SCREEN_QUAD: 0,0 1,1 uv
 FULL_SCREEN_QUAD_PLUS HALF PIXEL: 0,0 1,1 uv uv

1/2

2008 4
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<I-- MyRenderTarget -—>
<pass>
<evaluate>

<color_target><param ref="MyRenderTarget" /></color_target>

<draw>SCENE_ IMAGE</draw>
</evaluate>

</pass>
<I--
-——>
<pass>
<evaluate>
<draw>FULL_SCREEN_QUAD</draw>
</evaluate>
</pass>
<I--
-——>
<pass>
<evaluate>
<draw>GEOMETRY</draw>
</evaluate>
</pass>
effect
COLLADA
3
3
<pass>
<technique>
<effect> / /

2008 4
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FX
<> <profile_*> <effect>
<effect>
<shader> <effect>
<effect>
id xs: 1D
name xs:token
<effect>
library_effects
instance_effect
/
<asset> 0 1
<annotate> 0
newparam 0
profile 1 1
e <profile_BRIDGE>
e <profile_CGC>
o <profile_GLES>
e <profile_GLES2>
e <profile_GLSL>
e <profile_COMMON>
<extra> 0
<effect id="fx-simple-uid71243231231" name="'simple_diffuse_with_one_light'>
<profile_CG>
<I-- profile_CG example -—>
</profile_CG>
</effect>
2008 4
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evaluate

: CG GLES GLES2 GLSL

<evaluate>

<evaluate>

pass

/

<color_target>

<depth_target>

<stencil_target>

<color_clear>

<depth_clear>

<stencil_clear>

<draw>

Ol o ololo| oo

S

API1

<newparam sid="'renderTex"'>
<sampler2D><instance_image url="renderTargetl"/></sampler2D>
</newparam>

2008 4




FX 8-41

<technique>
<pass>
<states>
</states>
<program>
</program>
<evaluate>
<color_target>
<param ref="renderTex"/>
</color_target>
<draw>SCENE_GEOMETRY</draw>
<evaluate>
</pass>
</technique>

format

<image>

<image> format

<format>

<format>

create_2d, create_3d, create_cube

2008 4
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/
<hint 1
channels=. .. SRGB R8GBBBAS
range=...
precision=...
space=. ..
> e channels:
e range:
e precision: ( )
DEFAULT
e space: Xxs :token
<exact> 0
DCC <hint>
DirectX 4CC <format>
DXT3 DXT5 API GL_RGBA
Direct3D® 10
RBG8BBA8
o format SRGB R8G8BBAS

* <exact>

. <hint> API
channels
1 4
 RGB - RGB
* RGBA - RGB
A
 RGBE - HDR RGB

2008 4



FX

range
0.0f 1.0f

SNORM - -1 1 10

* UNORM - 0 1 10

* SINT - 8 -128 127
o UINT — 8 0 255

* FLOAT - HIGH
32 MID 16 32
LOW 16

precision
exact

» DEFAULT -

o LOW - 8 16

* MID - 8 24 16 32

* HIGH - 16 32
32

* MAX - 32 64 64
CAD

<library_images>
<image name=""Noise2D'>
<create_ 2d>
<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"/>

2008

24

HIGH
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<mips levels="0" auto_generate=""true"/>
<format>
<exact>R8G8B8A8</exact>
</format>
</create_ 3d>
</image>
</library_images>

fx_common_color_or_texture_type

<profile_COMMON>

e <ambient> FX
o <diffuse>

* <emission>
 <reflective>
e <specular>

e <transparent>

0.0

1.0

<transparent> fx_common_color_or_texture_type
fx_common_color_or_texture_type
e A ONE
1.0
e RGB_ZERO:
B
opaque
e A ZERO
0.0
e RGB_ONE:
7 FX

fx_common_color_or_texture_type

constant FX lambert phong blinn

2008 4
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<color> <param> <texture> 1
/
<color> RGBA
4
<param>(reference) <float4>
<texture <sampler2D>
texture="myParam" texcoord
texcoord=""myUVs">
<extra.../> <bind_material> <geometry>
</texture> texcoora
xs :NCName
<extra>
<ambient> <diffuse> <blinn> <constant> <lambert> <phong>
<diffuse> <phong>

)<xh ininess>

color =< emission >+ < ambient > #al+ < specular > * max(R e/.0

<transparent> <transparency> 7 FX

fx_common_float_or_param_type

<profile_COMMON>

e <index_of_refraction>
 <reflectivity>

* <shininess>

e <transparency>

2008 4
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fx_common_float_or_param_type

fx_common_float_or_param_type

constant FX lambert phong blinn
<float> <param> 1
/
<float sid=""_.._.">
<float> 3.14 </float>

sid

<param>(reference)
<transparent> <transparency> 7 FX

fx_sampler_common

: External

<sampler*>

2008

e <samplerlD>
e <sampler2D>
e <sampler3D>

Effect CG COMMON GLSL GLES GLES2

e <samplerCUBE>

e <samplerDEPTH>
e <samplerRECT>

+ <samplerStates>




FX
<sampler*>
I newparam, setparam
FX > array
/
<instance_image> <setparam> 0
<texcoord GLES <newparam>/<sampler2D> 0
semantic=... >
array
<bind _material>
<texcoord>
OpenGL ES 1.x
API
<wrap_s> S WRAP 0
<wrap_t> T WRAP 0
<wrap_p> P WRAP 0
GLES <sampler2D>
<minfilter> LINEAR 0
<magfilter> LINEAR 0

2008

4
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/
<mipfilter> LINEAR 0 1
<border_color> 0 1
fx_color_common RGBA 4
GLES <sampler2D>
<mip_max_level> Xs:unsignedByte 0 0 1
<mip_min_level> 0 0 1
Xs:unsignedByte GLES <sampler2D>
<mip_bias> float_type 0.0 0 1
<max_anisotropy> xs:unsignedint 1 0 1
GLES <sampler2D>
<extra> 0
<sampler*> OpenGL
<sampler*> [0.0 1.0] st
p
OpenGL
OpenGL
WRAP GL_REPEAT
u 0
3 3
MIRROR GL_MIRRORED_REPEAT
CLAMP_TO_EDGE
u 0
1 1 2
2 3
CLAMP GL_CLAMP_TO_EDGE
: GL_CLAMP
CLAMP_TO_EDGE
OpenGL ES GL_CLAMP
OpenGL ES
[0.0 1.0]
0.0 1.0
BORDER GL_CLAMP_TO_ BORDER
[0 1]

2008 4




FX
OpenGL
[0.0 1.0]
CLAMP
MIRROR_ONCE 0
GLES <newparam>/<sampler2D>

OpenGL
REPEAT
CLAMP
CLAMP_TO_EDGE
MIRRORED_ REPEAT GLES 1.1

NONE <mipfilter>
NEAREST <minfilter> <mipfilter> <magfilter>
LINEAR <minfilter> <mipfilter> <magfilter>
ANISOTROPIC <minfilter>
max_anisotropy
image
3
1
<image>

2008

4
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<image>
id xs:ID
sid sid_type 3
name Xs:token

<image>

library_images

instance_image

<create_ *>

<init_from>

/

<asset>

<renderable
share=. ..

2008 4

Boolean
share true
<init_from URL 16
mips_generate=._ ..
> DDS
MIP

Boolean mips_generate
<create 2d> 2D

MIP

2
<create_ 3d> MIP
3
3

<create_cube> MIP
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<extra> 0

<init_from> <create_*>
<create_*>

<init_from>

DDS
DDS <create_*>
1
<image>
. <size_exact>
<size_ratio>
e <mips>
PNG <image>

<library_images>
<image name="WoodFloor">
<init_from><ref>_/Textures/WoodFloor-01.png</ref></init_from>
</image>
</library_images>

<create_*>

include
: CG GLSL
FX
<include>
sid sid_type 3
url xs:anyURI

2008 4
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<include>

profile_CG, profile_GLES2, profile_GLSL

<include> url

<include sid="ShinyShader" url="file://assets/source/shader_glsl'/>

init_from
<image> >
<image> <create_*>
BMP JPG TGA PSD DDS
COLLADA
<image> <init_from>

mips_generate | xs:boolean VTP
pPs_g - true

2008 4



FX
<create_*> <init_from>
array_index Xs:unsignedint 0
mip_index Xs:unsignedint MIP
<create 3d> <create 2d> <create_cube>
depth Xs:unsignedlint
MIP
<create_cube> <create 2d> <create_ 3d>
MIP
e POSITIVE_X
£ e NEGATIVE_X
ace e POSITIVE_Y
e NEGATIVE_Y
e POSITIVE_Z
e NEGATIVE_Y
e POSITIVE_Z
<init_from>
image, create_2d, create_3d, create_cube
1
/
<ref> URL xs:anyURI 0 1
DDS
MIP
<hex 16 0 1
format=... >
CODEC format
Xs:token
BMP JPG DDS TGA
<init_from> <image>
mip_generate
MIP 0
DDS MIP

2008 4

8-53



8-54 COLLADA - Digital Asset Schema 15.0

<init_from> COLLADA

Rag_OpenGL DDS 3D

<library_images>
<image name="Noise'>
<init_from >
<ref>_/Rag_OpenGL/NoiseVolume.dds</ref>
</init_from>
</image>
</library_images>

<create_ 2d> <create_3d> <create cube>

instance_effect

COLLADA

COLLADA 3
<instance effect> <library effects>

url

<setparam>

<technique_hint>

<instance_ effect>

sid sid_type

2008 4



FX
name xs:token
<effect> URL
url xs:anyURI URL # URI D
XPointer
URL URL URL
<instance_effect>
material
effect
/
<technique_hint>
<setparam>
<extra>
<material id="BlueCarPaint" name="Light blue car paint'>
<instance_effect url="CarPaint">
<technique_hint profile="CG" platform="PS3" ref="precalc_texture'/>
<setparam ref="diffuse_color">
<float3> 0.3 0.25 0.85 </float3>
</setparam>
</instance_effect>
</material>
instance_image
: External Effect CG COMMON GLES GLES2 GLSL
FX
<renderable>
2008 4
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<instance_image>

url xs:zanyURI URI
sid sid_type 3
name xs:token

<instance_image>

<sampler*> color_target depth_target stencil_target

image, library_images, sampler_image

/

<extra> COLLADA 5

<color_target> <depth_target> <stencil_target>

<newparam sid="'surfaceTex"'>
<sampler2D>
<instance_image url="noisel"/>
</sampler2D>
</newparam>

2008 4



FX

instance_material

COLLADA
COLLADA
<instance_material>
symbol target
symbol

<bind>
<bind_vertex_input> TEXCOORD2
input_semantic input_set
<instance_material>

sid sid_type 3

name xs:token

<material> URL
target xs:anyURI URL # UR”D
XPointer
URL URL URL
symbol xS :NCName

2008 4
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<instance_material>

technique_common bind_material

material

/

<bind> (FX)

<bind_vertex_input>

<bind _material>

<extra>

<instance_geometry url="#BeechTree'">
<bind_material>
<param sid="windAmount" semantic="WINDSPEED" type="float3'/>
<technique_common>
<instance_material symbol="leaf" target="#MidsummerLeaf01"/>
<instance_material symbol="bark" target="#MidsummerBark03">
<bind semantic="LIGHTPOS1" target="/scene/light0l1/pos'/>
<bind_vertex_input semantic="TEXCOORDO"
input_semantic="BeechTree/texcoord2" input_set="2"/>
</instance_material>
</technique_common>
</bind_material>
</instance_geometry>

instance_material

COLLADA

COLLADA 3

2008 4
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url
<bind> FX
<technique_override> <technique_hint>
technique pass
<evaluate_scene>
<render>

COLLADA

<instance_material>

url xs:anyURI

<instance_material>

evaluate_scenel/render

material
/
<bind> 0 1
ref <technique> SID
pass SID
<pass>
<bind_vertex_input> 0
(FX)
<extra> 0

2008 4
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<evaluate_scene><render>

<visual_scene>
<node>
<I- —-——>
</node>
<evaluate scene sid="blurredGreen'>
<render sid="'greenPass"'>
<instance_material url="http://127.0.0.1/foo.dae#greenFilterl"/>
</render>
<render sid="blurl">
<instance_material url="http://127.0.0.1/foo.dae#blurl">
<technique_override ref="main" pass="'vertical'/>
</instance_material>
</render>
<render sid="blur2">
<instance_material url=http://127.0.0.1/foo.dae#blurl>
<technique_override ref="main" pass="horizontal'/>
</instance_material>
</render>
<render sid="blur3'">
<instance_material url="http://127.0.0.1/foo.dae#blurl">
<technique_override ref="main" pass="'vertical'/>
</instance_material>
</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>

lambert

<profile_COMMON>

2008 4



color =< emission >+ < ambient > *al+ < diffuse > * max(N o L,0)

e al —

<light><technique_common><ambient><color>

FX

<visual_scene>

. N —
. L —
<lambert>
<lambert>
technique (FX) profile_COMMON
/
<emission> 0
fx_common_color_or_texture_type
<ambient> FX 0
fx_common_color_or_texture_type
<diffuse> 0
fx_common_color_or_texture_type
<reflective> 0
fx_common_color_or_texture_type
<reflectivity> 0.0 1.0 0
fx_common_float_or_param_type
<transparent> 0
fx_common_color_or_texture_type
7 FX
<transparency> 0.0 0
1.0
fx_common_float_or_param_type
7 FX

2008
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/

<index_of refraction>

fx_common_float_or_param_type

<profile_COMMON>
<newparam sid=""myDiffuseColor'>
<float3> 0.2 0.56 0.35 </float3>
</newparam>
<technique sid="T1">
<lambert>
<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"/></diffuse>
<reflective><color>1.0 1.0 1.0 1.0</color></reflective>
<reflectivity><float>0.5</float></reflectivity>
<transparent><color>0.0 0.0 1.0 1.0</color></transparent>
<transparency><float>1.0</float></transparency>
</lambert>
</technique>
</profile_COMMON>

library_effects

<effect>

<library_effects>

id xs- 1D <library_effects>

name xs:token

<library_effects>

COLLADA

2008 4



FX
/
<asset> 0
<effect>
<extra> 0

<library_effects>

<library_effects>
<effect id="fullscreen_effectl">

</effect>
</library_effects>

library _images

<image>

<image>

<library_images>

id

name

xs:ID

xs:token

<library_images>

<library_images>

COLLADA

2008

4
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/

<asset>

<image>

<extra>

<library_images>

<library_images>
<image name="‘Rose''>
<init_from>._/flowers/roseOl. jpg</init_from>
</image>
</library_images>

library_materials

<material>

<library materials>

id xs: 1D

name xs:token

<library materials>

COLLADA

2008 4



FX

/

<asset>

<material>

<extra>

<library_materials>

<library_materials>
<material id="matl'>

</material>
<material id="mat2'>

</material>

</library_materials>

linker

: GLES2

GLSL  GLES2 API1

GLES2 API1

<linker>

API1

platform Xxs:string

target xs:string

2008

4
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options Xxs:string
<linker>
program
/
<binary>

<linker platform="PC" target="assemblyProfile" options="-debug"/>

material

Phong

2008 4



<material>

FX

id xs: 1D

name xs:token

<material>

library_materials

instance_material (

/

<asset>

<instance_ effect>

<extra>

<material>

<library_materials>

<material

id="Blue">
<instance_effect url="#phongEffect'>

<setparam ref="AMBIENT">

<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</float>
</setparam>
</instance_effect>

</material>

</library_materials>

<library_materials>

8-67



8-68 COLLADA - Digital Asset Schema 15.0

modifier

: External Effect CG COMMON GLES GLES2 GLSL

<newparam>

COLLADA FX

<modifier>

<modifier>

newparam

FX

* CONST

* UNIFORM
* VARYING
» STATIC

* VOLATILE
* EXTERN

» SHARED

<newparam sid="diffuseColor'>
<annotate name="UlWidget''><string>none</string></annotate>
<semantic>DIFFUSE</semantic>
<modifier>CONST</modifier>
<float3> 0.30 0.56 0.12 </float>
</newparam>

2008 4
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pass

: CG GLES GLES2 GLSL

<pass>
FX

<pass>

<pass>

<pass>

sid sid_type

<pass>

technique FX profile CG profile GLES profile GLSL profile GLES2 )

GLES

/

<annotate>

<states>

<evaluate>

oO|lo|o| o

<extra>

2008 4
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CG GLES2 GLSL

/

<annotate>

<states>

<program>

<evaluate>

N

<extra>

oO|lo| ol O| O

<pass> 1 <pass>

<profile_CG> <pass>

<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="passThruFS'>
<import ref="allFunctions'"/>
</sources>
<compiler platform="PC" target="GLSLF"/>
</shader>
</program>
</pass>

2008 4
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phong

Phong BRDF

<profile_COMMON>
Phong BRDF

<phong> Phong

color =< emission > + < ambient > *al+ < diffuse > * max(N . L,O}i— < specular > * max(R o/ ,O)Q e

e al - <visual_scene>
<light><technique_common><ambient><color>
. N —
. L —
. | —
s R - L N
<phong>

technique (FX) profile_COMMON

/

<emission> 0 1

fx_common_color_or_texture_type

<ambient> (FX) 0 1

fx_common_color_or_texture_type

<diffuse> 0 1

2008 4
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/

fx_common_float _or_param_type

<specular> 0 1
fx_common_color_or_texture_type

<shininess> 0 1
fx_common_color_or_texture_type

<reflective> 0 1
fx_common_color_or_texture_type

<reflectivity> 0.0 1.0 0 1
fx_common_float _or_param_type

<transparent> 0 1

fx_common_color_or_texture_type 7
FX

<transparency> 0.0 0 1

1.0
fx_common_float_or_param_type
7 FX

<index_of refraction> 0 1

fx_common_float _or_param_type
. 0.20.56

2008

0.35

50

S%

<profile_COMMON>
<newparam sid=""myDiffuseColor'>
<float3> 0.2 0.56 0.35 </float3>

</newparam>

<technique sid="phongl’>

4




FX
<phong>
<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>
</technique>
</profile_COMMON>
profile_BRIDGE
: BRIDGE
COLLADA COLLADA
COLLADA
COLLADA FX API
COLLADA FX API
FX Microsoft/HLSL CgFX NVIDIA® SushiFX AMD
. COLLADA
. COLLADA FX COLLADA
COLLADA FX API
SID
<material> <setparam> <technique_ hint> COLLADA

SID

<profile BRIDGE>
<profile_BRIDGE>

<profile BRIDGE>
COLLADA

2008 4
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<profile BRIDGE>

<profile BRIDGE>

id xs: 1D

platform xS -NCName OpenGL ES 2.0

url xs:anyURI URI

<profile BRIDGE>

effect

<asset>

<extra COLLADA

<effect id="uniquelD_12345" name="myEffect">
<profile_COMMON>
<constant><emissive><float4>1 1 1 1</float4></emissive></constant>
</profile_COMMON>
<profile_BRIDGE platform="DIRECT3D9"
urI=""http://www.YourDomain.com/myEffect.fx"/>
</effect>

2008 4



FX

profile_CG

NVIDIA® Cg

: CG

<profile_CG>

<profile CG>
COLLADA

FX

<profile CG>

<profile_CG>

<profile_CG>

<effect>

id

xs:ID

platform

Xs :NCName

techinique

"pCH

<profile CG>

effect

e <include> <code>

/

<asset>

<code>

<include>

<newparam>

<technique> (FX)

Pl O O|lO| O

2008

4

8-75



8-76

COLLADA - Digital Asset Schema 15.0

<extra>

<profile_CG> / <technique>

/

<asset>

<annotate>

<pass>

<extra>

ol O] O

2008

4

<profile_CG>
<newparam sid="color">
<float3> 0.5 0.5 0.5 </float3>
</newparam>
<newparam sid="lightpos">
<semantic>LIGHTPOSO</semantic>
<float3> 0.0 10.0 0.0 </float3>
</newparam>
<newparam sid="world">
<semantic>WORLD</semantic>
<float4x4> 000 000000000000 0 </floatdx4>
</newparam>

<newparam sid="worldIT">
<semantic>WORLD INVERSE TRANSPOSE</semantic>
<float4x4> 000 000000000000 0 </floatdx4>
</newparam>

<newparam sid="worldViewProj'>
<semantic>WORLD_VIEW_PROJECTION</semantic>
<float4x4> 00 0000000000000 0 </floatdx4>
</newparam>

<code>

void VS (
in varying float4 pos,
in varying float3 norm,
in uniform float3 light pos,
in uniform float4x4 w: WORLD,
in uniform float4x4 wit: WORLD_ INVERSE TRANSPOSE,
in uniform float4x4 wvp: WORLD_VIEW_PROJECTION,
out varying float4 oPosition : POSITION,
out varying float3 oNormal : TEXCOORDO,
out varying float3 oToLight : TEXCOORD1 )

{ oPosition = mul(wp, pos);
oNormal = mul(wit, float4(norm, 1)).xyz;
oToLight = light_pos — mul(w, pos).xyz;




FX

return;

}

float3 diffuseFS (
in uniform float3 flat color,
in varying float3 norm : TEXCOORDO,
in varying float3 to_light : TEXCOORD1 ) : 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">
<import ref="diffuse-code-1"/>
</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="diffuseFXx">
<import ref="diffuse-code-1"/>
</sources>
<compiler platform="PC" target="GLSLV''/>
<bind_uniform symbol="flat_color">
<param ref="color"/>
</bind_uniform>
</shader>
</program>
</pass>
</technique>
</profile_CG>

2008

4
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profile_ COMMON

<profile_COMMON>

<profile_COMMON>

<profile_COMMON>

<profile_COMMON>.

FX

id

xs:ID

<profile_COMMON>

effect

/

<asset>

<newparam

<float> <float2>
<float3> <float4> <sampler2D>

<newparam sid="mySID">
<semantic> DIFFUSECOLOR </semantic>
<float3> 1 2 3 </float3>
</newparam>

<technique> (FX)

technique 1

2008

4
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/

<extra> 0

<profile_COMMON> / <technique>

/
<asset> 0 1
shader_element <constant> FX <lambert> <phong> <blinn>
<extra> 0

<profile_COMMON>
<newparam sid=""myDiffuseColor'>
<float3> 0.2 0.56 0.35 </float3>
</newparam>
<technique sid="phongl’>
<phong>
<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"/></diffuse>
<specular><color>1.0 0.0 0.0 1.0</color></specular>
<shininess><float>50.0</float></shininess>
<reflective><color>1.0 1.0 1.0 1.0</color></reflective>
<reflectivity><float>0.5</float></reflectivity>
<transparent><color>0.0 0.0 1.0 1.0</color></transparent>
<transparency><float>1.0</float></transparency>
</phong>
</technique>
</profile_COMMON>

profile_GLES

: GLES

OpenGL ES <technique>

<profile GLES>
<effect>
<profile GLES>

<profile GLES>
COLLADA
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15.0

<profile GLES>

FX

<profile GLES>

id xs: 1D
platform XS :NMTOKEN techinique
<profile GLES>
effect

/

<asset>

<newparam>

<float> <float2>
<float3> <float4> <surface> <sampler2D>

<newparam sid="mySID"">
<semantic>
DIFFUSECOLOR
</semantic>

<float3>
123
</float3>
</newparam>

<technique> (FX)

<extra>

<profile_GLES> / <technique>

/

<asset>

2008
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FX
/
<annotate> 0
<pass>
<extra> 0

<profile_GLES>
<newparam sid="gravel">
<sampler2D/>
</newparam>
<newparam sid="grass''>
<sampler2D/>
</newparam>
<newparam sid=""transition">
<sampler2D/>
</newparam>
<technique sid="main">
<pass sid="p0"'>
<states>
<texture_pipeline>
<value>
<texcombiner>
<constant> 0.0f, 0.0f, 0.0f, 1.0f </constant>
<RGB operator=""INTERPOLATE">
<argument source="TEXTURE" operand="SRC_COLOR" sampler="‘gravel'/>
<argument 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>
</texcombiner>
</value>
</texture_pipeline>
</states>
</pass>
</technique>
</profile_GLES>
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profile_ GLES2

: GLES2

OpenGL ES 2.0

<profile GLES2>

OpenGLES 2.0 GLES2

<technique>

Cg GLSL OpenGL ES
2.0
<profile GLES2>
id xs:ID
language xs :NCName c GLSL-ES
OpenGLES 2.0
platforms list_of _names_type

<profile GLES2>

effect

e <code> <include>

/
<asset> 0 1
<code> 0
<include> URL 0
<newparam> 0
<technique> (FX) 1
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LOD

<extra> COLLADA 0 1

<profile_GLES2> / <technique>

/
<asset> 0 1
<annotate> 0
<pass> 1
<extra> 0
GLES2 API
. Cg APl Direct3D9 GLES2 API
* API
- GLSL ES
e GLES2 PC OpenGL 2.x API
API
. GLES2 http://ww.khronos.org/opengles/2 X/
e GLES2 COLLADA FX
_ <code>
- <include>
— uber- #tdefine
#define uber-
B GLSL GLES2

<profile_GLES2 language=""GLSL-ES">
<code sid="diffuseVsS">
attribute vec3 sv _Vertex;
attribute vec3 sv_Normal;

uniform mat4 wvp;
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uniform mat4 worldView;
varying vec3 FragmentNormal;

void main (void)
{
gl_Position = wp * vecd(sv_Vertex.xyz, 1.0);
FragmentNormal = mat3(worldView) * sv_Normal .xyz;
s
</code>
<code sid="hemiFS">
uniform vec4 surfColor;
uniform vec4 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;
vec4 hemiColor = NdotL * mix(groundColor, skyColor, mixer);

gl_FragColor = diffuse + hemiContrib * hemiColor;
}
</code>
<newparam sid="wvp"'>
<semantic>WorldViewProjection</semantic>
<mat4>1 23 401000010000 1 </mat4>
</newparam>
<newparam sid="worldView'>
<semantic>WorldView</semantic>
<mat4>1 0 0001000010000 1 </mat4>
</newparam>
<newparam sid="'surfColor'>
<semantic> COLOR </semantic>
<vec4>0.8 0.8 0.8 0 </vec4>
</newparam>
<newparam sid="'skyColor">
<semantic> COLOR </semantic>
<vec4>0 0 0.5 0 </vec4>
</newparam>
<newparam sid="'groundColor">
<semantic> COLOR </semantic>
<vec4>0 0.5 0 0 </vec4>

</newparam>
<newparam sid="hemiContrib">
<float>1</float>
</newparam>

<technique sid="t0">
<pass sid="p0">
<states>
<depth_test_enable value="true'"/>
<depth_func value="Less"/>
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FX
<cull_face_enable value="true"/>
<cull_face value=""Back'/>
<front_face value="CCW"/>
</states>
<program>
<shader stage="'VERTEX"'>
<sources><import ref="diffuseVS'"/></sources>
</shader>
<shader stage=""FRAGMENT''>
<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"/>
</bind_uniform>
<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_GLES>
profile_GLSL
: GLSL
OpenGL <technique>

<profile GLSL>
<effect>
<profile GLSL>

<profile GLSL>
COLLADA
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15.0

<profile GLSL>

FX

<profile GLSL>

id xs:ID
platform Xxs :NMTOKEN techinique "per
<profile_GLSL>
effect

e <include> <code>
/
<asset> 0
<code> 0
<include> 0
<newparam> 0
<float>
<float2> <float3> <float4> <surface>
<sampler2D>
<newparam sid="mySID"">
<semantic>
DIFFUSECOLOR
</semantic>
<float3>
123
</float3>
</newparam>
<technique> (FX) 1
<extra> 0
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FX
<profile_GLSL> / <technique>
/
<asset> 0
<annotate> 0
<pass> 1
<extra> 0
B GLSL GLES2
program
: CG GLSL GLES2
GLES2 GLSL
Cg
<program>
<program>
pass

2008
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CG
<profile CG>

/

<shader>

GLSL
<profile GLSL>

/

<shader>

<bind_attribute>

<bind_uniform> uniform

GLES2
<profile GLES2>

/

<shader>

<linker>

<bind_attribute>

<bind_uniform> uniform
<program>
<shader stage="VERTEX'"> ... </shader>
<shader stage="FRAGMENT"> ... </shader>
</program>
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FX

render
<render>
name xs:token
sid sid_type
3
camera_node xs:zanyURI

<render>
evaluate_scene
/
<layer> 0
Xs:NCName
<instance_material> 0
<extra> 0

2008
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<visual _scene>
RGB
: GLES
<texture pipeline> RGB
<texcombiner>
<RGB>
gl TexEnv(TEXTURE_ENV, COMBINE_RGB, operator)
<texcombiner>
operator
REPLACE | MODULATE | ADD | ADD_SIGNED | INTERPOLATE
| SUBTRACT | DOT3 RGB | DOT3_RGBA
scale float_type ngexEnv(TE%TURE_ENV, RGB_SCALE, scale)
<texcombiner>
<RGB>
texcombiner
/
<argument> 1 3
<texcombiner>

<texture pipeline>
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FX
samplerlD
: COMMON CG GLSL
1
<samplerlD>
<samplerlD>
: newparam, setparam
FX > array
fx_sampler_common
t <wrap_t> <wrap_p>
w 0 1
Nx1(height=1)
<samplerilD>

<wrap_s>WRAP</wrap_s>
<minfilter>LINEAR</minfilter>
<magfi lter>LINEAR</magfilter>

</samplerlD>

2008
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sampler2D

: External Effect CG COMMON GLES2 GLSL

<sampler2D>

<sampler2D>

: newparam, setparam
FX > array

Tx_sampler_common

p <wrap_p>

uw 0 1

<sampler2D>
<wrap_s>WRAP</wrap_s>
<wrap_t>WRAP</wrap_t>
<minfilter>LINEAR</minfilter>
<magfi lter>LINEAR</magfilter>
</sampler2D>

sampler3D

: External Effect CG COMMON GLES2 GLSL

<sampler3D>
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<sampler3D>
I newparam, setparam
FX I array
fx_sampler_common
uw 0 1
3
<sampler3D>

<wrap_s>WRAP</wrap_s>

<wrap_t>WRAP</wrap_t>

<wrap_p>WRAP</wrap_p>

<minfilter>LINEAR</minfilter>

<magfi Iter>LINEAR</magfilter>
</sampler3D>

samplerCUBE

: External Effect CG COMMON GLES2 GLSL

<samplerCUBE>
<samplerCUBE>
: newparam, setparam
FX : array
fx_sampler_common
p <wrap_p>
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<samplerCUBE>
<wrap_s>WRAP</wrap_s>
<wrap_t>WRAP</wrap_t>
<minfilter>LINEAR</minfilter>
<magfi lter>LINEAR</magfilter>
</samplerCUBE>

samplerDEPTH

: External Effect CG COMMON GLSL

<samplerDEPTH>
<samplerDEPTH>

: newparam, setparam

FX : array
fx_sampler_common
p <wrap_p>
w 0 1
<samplerDEPTH>

<wrap_s>WRAP</wrap_s>

<wrap_t>WRAP</wrap_t>

<minfilter>LINEAR</minfilter>

<magfi Iter>LINEAR</magfilter>
</samplerDEPTH>
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samplerRECT

: External Effect CG COMMON GLSL

RECT

RECT OpenGL 1 RECT 2
<sampler2D>

www.opengl .org/registry/specs/ARB/texture rectangle.txt

<samplerRECT>
<samplerRECT>
: newparam, setparam
FX : array
fXx_sampler_common

RECT OpenGL RECT DirectX
RECT 2 RECT MIP 01 2

[0 0 1 float2_type
RECT MIP

<samplerRECT>

<instance_image url="myRenderableSurface'/>
</samplerRECT>

2008
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sampler_image

<setparam> <newparam>

<instance_image>

<instance_image>

<sampler_image>

<instance_effect>/<setparam>

instance_image

<material id=""foo-smiley">
<instance_effect url="foo">
<setparam ref="bar">
<sampler_image url="smiley-1"/>
</setparam>
</instance_effect>
</material>

sampler_states

fx_sampler_states
x_sampler_common <instance_image>
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<setparam> ref
<newparam> <sampler_image>

FX

COLLADA
GL

<sampler_states>

<sampler_states>

<sampler*>
<instance_image>

FX

setparam

fx_sampler_common

<material>
<instance_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>

semantic

: External Effect CG COMMON GLES GLES2 GLSL

TEXCOORD2 NORMAL
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. API1
MODELVIEWMATRIX CAMERAPOS VIEWPORTSIZE

DAMAGE_PERCENT MAGIC_LEVEL

<bind_material>
<node>
<instance_geometry>

<semantic>
<semantic>
newparam
XS :NCName
3

<newparam sid="diffuseColor'>
<annotate name="UlWidget''><string>none</string></annotate>
<semantic>DIFFUSE</semantic>
<modifier>EXTERN</modifier>
<float3> 0.30 0.56 0.12 </float>
</newparam>

shader

: CG GLES2 GLSL

<pass>

<shader>
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FX
COLLADA FX FX
COLLADA
/
/
<technique>
FX

<shader>

stage TESSELATION VERTEX GEOMETRY FRAGMENT
<shader>

program
CG
/

<sources> 1 1

<compiler> 0

<bind_uniform> 0

GLES2
/

<sources> 1

<compiler> 0

<extra> 0

2008
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GLSL

/

<sources> 1

<extra> 0

<profile_CG>

<shader stage="'VERTEX"'>
<sources entry="main">
<import ref="thinFilm2"/>
</sources>
<compi ler platform="PC" target = "ARBVP1" />
<bind_uniform symbol="lightpos'>
<param ref="LightPos_03"/>
</bind_uniform>
</shader>

sources

: CG GLES2 GLSL

1 <import> <sources>
<import> <inline> #defines

source

<sources>

Cg GLES2
entry xs:token

GLES2 main
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<sources>

shader
/

<inline> Xs:istring 1
#define

<import ref=""> <import> ref 0
<code> <include> SID ref

3

<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>

states
: CG GLES GLES2 GLSL
FX <pass>
<states>
<states>

pass profile CG profile_GLES profile GLES2 profile GLSL
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value
value param
i value SID
param sidref_type value SIDREF
index
<newparam sid= ''someparam" ... />

<setparam ref="someparam'">1 1 1 O0</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>

OpenGL

e http://ww.opengl.org/documentation/specs/

e http://ww.opengl.org/registry/

<profile_CG>,

GLES GLES2

<profile GLSL> <profile GLES> <profile GLES2>

GLES

GLES2

alpha_func
func

value

NEVER LESS LEQUAL EQUAL
GREATER NOTEQUAL GEQUAL
ALWAYS

float 00 1000 10

alpha_test_enable

auto_normal_enable

blend_color

float4_type

blend_enable

blend_equation

FUNC_ADD FUNC_SUBTRACT
FUNC_REVERSE_SUBTRACT MIN
MAX

blend_equation_separate

blend_equation

rgb
alpha
blend_func src dest
src ZERO ONE SRC_COLOR
dest ONE_MINUS_SRC_COLOR

2008
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FX
GLES GLES2
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 blend func
src_rgb
dest_rgb
src_alpha
dest_alpha
clip_plane float4_type
index bool4_typ
e
clip_plane_enable
index
color_logic_op_enable
color_mask bool4_type

color_material
face

mode

FRONT BACK FRONT_AND_BACK
EMISSION AMBIENT DIFFUSE
SPECULAR
AMBIENT_AND_DIFFUSE

color_material_enable
<color_material>

glEnable (GL_COLOR_MATERIAL)
glIDisable (GL_COLOR_MATERIAL)

cull_ face

FRONT BACK FRONT_AND_BACK

cull_face enable

depth_bounds
depth_bounds_enable

float2_type

depth_clamp_enable

depth_func NEVER LESS LEQUAL EQUAL
GREATER NOTEQUAL GEQUAL
ALWAYS

depth_mask

depth_range

float2_type

depth_test_enable

dither_enable

fog_color

float4d_type

fog_coord_src

FOG_COORDINATE
FRAGMENT_DEPTH

fog_density

float_ type

fog_enable
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GLES GLES2

fog_end float_type
fog_mode LINEAR EXP EXP2
fog_start float_type
front_face Cw ccw
light_ambient float4_type

index
light_constant_attenuation float_type

index

light_diffuse

float4_type

index
light_enable

index
light_linear_attenuation float_type

index

light _model_ambient

float4d_type

light_model_color_control

SINGLE_COLOR
SEPARATE_SPECULAR_COLOR

light _model_local_viewer_enable

light _model_two_side_enable

light_position

float4_type
index

light_quadratic_attenuation

float_type
index

light_specular

float4_type
index

light_spot_cutoff

float_type
index

light_spot_direction

float3_type

2008

index
light_spot_exponent float_type
index
lighting_enable
line_smooth _enable
line_stipple int2_type
line_stipple_enable
line_width float_type
logic_op CLEAR AND AND_REVERSE COPY

4

AND_INVERTED NOOP XOR OR
NOR EQUIV INVERT
OR_REVERSE COPY_INVERTED
NAND SET




FX

GLES

GLES2

logic_op_enable

material_ambient

float4d_type

material_diffuse

float4_type

material_emission

float4d_type

material_shininess

float_ type

material_specular

float4_type

model_view matrix

floatdx4_type

multisample_enable

normalize _enable

point_distance_attenuation

float3_type

point_fade_ threshold_size float_ type
point_size float_type
point_size_enable -GLES2
point_size_max float_ type
point_size_min float_type
point_smooth_enable
polygon_mode
face FRONT BACK FRONT_AND_BACK
mode POINT LINE FILL
polygon_offset float2_type
polygon_offset_fill_enable
polygon_offset_line_enable
polygon_offset_point_enable
polygon_smooth_enable
polygon_stipple_enable
projection_matrix float4dx4_type
rescale_normal_enable
sample_alpha_to_coverage_enable
sample_alpha_to_one_enable
sample_coverage float_type -GLES2
value
invert
sample_coverage_enable
scissor int4_type

scissor_test _enable

shade_model

FLAT SMOOTH

stencil_func

func NEVER LESS LEQUAL EQUAL
GREATER NOTEQUAL GEQUAL
ref ALWAYS
mask byte
byte
stencil_func_separate front  back

front NEVER LESS LEQUAL EQUAL
back GREATER NOTEQUAL GEQUAL
ref ALWAYS
mask byte
byte
stencil_mask int_type

stencil_mask_separate
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GLES GLES2
face FRONT BACK FRONT_AND_BACK
mask byte
stencil_op fail zfail zpass
fail KEEP ZERO REPLACE INCR
zfail DECR INVERT INCR_WRAP
zpass DECR_WRAP
stencil_op_separate
face FRONT BACK FRONT_AND_BACK
fail fail zfail zpass
zfail KEEP ZERO REPLACE INCR
zpass DECR INVERT INCR_WRAP
DECT_WRAP
stencil_test enable
texture_env_color float4_type
index <textur
e _pipelin
e>
texture_env_mode xs:string
index <textur
e_pipelin
e>
texture_pipeline <texture_pipeline> - GLES
texturelD samplerlD
index
texturelD enable
index
texture2D sampler2D
index <textur
e _pipelin
e>
texture2D _enable
index <textur
e _pipelin
e>
texture3D sampler3D
index
texture3D _enable
index
textureCUBE samplerCUBE
index
textureCUBE _enable
index
textureDEPTH samplerDEPTH
index

2008

4




FX
GLES GLES2

textureDEPTH samplerDEPTH

index
textureDEPTH _enable

index
textureRECT samplerRECT

index
textureRECT enable

index

<states>

<depth_test_enable value="true'"/>
<depth_func value="Less"/>
<cull_face_enable value="true'"/>
<cull_face value=""Back'/>
<front_face value="CCW"/>

</states>

8-107

stencil_clear

: CG GLES GLES2 GLSL

<stencil_clear>

<stencil_clear>

index xs:nonNegativelnteger

<stencil_clear>

evaluate
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Xs:byte

index

<depth_target> <stencil target>
Direct3D® 9

FX
MRT

0

<* target> <color_target>

MRT

1 COLLADA FX
<pass>

<stencil _clear index="0">0</stencil _clear>

stencil_target

: CG GLES GLES2 GLSL

MRT

FX

<stencil_target>

<image>

index xs:nonNegativelnteger

slice xs:nonNegativelnteger

MIP 3
<image>

mip xs:nonNegativelnteger

MIP 0
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POSITIVE_X NEGATIVE_X
face POSITIVE_Y NEGATIVE_Y POSITIVE_Z NEGATIVE_Z
POSITIVE_X

<stencil_target>

evaluate
1
/
<param>(reference) sampler 0 1
<instance_image> 0 1
Direct3D® 9 MRT
4
1 1 COLLADA FX
FX <pass>
MRT
<stencil_target> FX

<newparam sid="'surfaceTex"'>
<sampler2D><instance_image url="renderTargetl"/></sampler2D>
</newparam>
<technique>
<pass>
<evaluate>
<stencil_target>
<param ref="surfaceTex"/>
</stencil_target>
</evaluate>
</pass>
</technique>
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technique

(FX)

: CG COMMON GLES GLES2 GLSL

<profile *> <technique> <technique>(core)

. LOD 2 LOD

. API1
FX

<technique>

id xs: 1D

sid sid_type SID 3

<technique>

profile_CG, profile_COMMON, profile_GLSL, profile_GLES, profile_GLES2

<blinn> <constant> <lambert> <phong>

2008 4



<effect id="BumpyDragonSkin">
<profile_GLSL>
<technique sid="HighLOD">
</technique>
<technique sid=""LowLOD">
</technique>
</profile_GLSL>
</effect>

FX
profile_CG | profile_COMMON | profile_GLES | profile_GLES2 | profile_GLSL
<asset>
<annotate> -
<blinn> - - - -
<constant> | - - - -
(F) 1
<lambert> - - - -
<phong> - - - -
<pass> - 1
<extra> 0
<asset>

8-111

technique_hint

FX

<technique_hint>

platform Xxs:Name

ref Xs:NCName

2008
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profile

API

xs:NCName profile_ profile_CG

profile="CG"

<technique_hint>

instance_effect

<technique_hint platform="PS3" ref="HighLOD"/>

<technique_hint platform="0OpenGL]ES" ref="twopass"/>
<technique_hint profile="CG" platform="GL" ref="HighLOD"/>
<technique_hint profile="GLES" platform="NOKIA_SW" ref="OneLight"/>

texcombiner

: GLES
<texture_pipeline>
glTexEnv
<texture_pipeline>
<texcombiner>
<texcombiner>

texture_pipeline
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FX
/
<constant OpenGL ES 0 1
value= ... floatd_type
param= ... >
( )
<texture_pipeline>
1
value: glTexEnv(TEXTURE_ENV,
TEXTURE_ENV_COLOR, value) float4_type
param: gl TexEnv float4_type
SID
<RGB> RGB 0 1
<alpha> 0 1
<texture_pipeline> <texenv>
<texenv>
<RGB> <alpha> <alpha>
<texenv> 1 <texcombiner>
<RGB> <alpha>
3 Arg0 Argl Arg2
<argument>
<argument> <argument> source
 TEXTURE: sampler
» CONSTANT: <texcombiner>
<constant>
* PRIMARY:
» PREVIOUS:
<argument> operand
* SRC_COLOR: RGB
* ONE_MINUS_SRC_COLOR: SRC_COLOR 1
* SRC_ALPHA:
* ONE_MINUS_SRC_ALPHA: SRC_ALPHA 1
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texcombiners

* REPLACE: Arg0

* MODULATE: Arg0+ Argl

 ADD: Arg0+ Argl

« ADD_SIGNED: Arg0+ Argl—0.5

« INTERPOLATE: Arg0:* Arg2+ Argl=(1- Arg2)
« SUBTRACT: Arg0-—Argl

e DOT3 <RGB>
4 x ((Argo.r —0.5)* (ArgLr—0.5)+ (Arg0.g - 0.5)* (Argl.g — 0.5)+(Arg0.b—0.5)* (Arglb— 0.5))

RGB scale
RGB 4 PREVIOUS
OpenGL OpenGL ES
OpenGL ES
gl TexEnv(TEXTURE_ENV, TEXTURE_ENV_MODE, COMBINE)
OpenGL ES <texture_ pipeline>

<texture pipeline>

texenv
: GLES
<texture pipeline>
<texture_pipeline>
<texenv>
operator
REPLACE | MODULATE | DECAL | BLEND | ADD
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FX
sampler sidref_type SID 3
<texenv>
texture_pipeline
/
<constant OpenGL ES float4_type 0
value= __.
param= ...
( )
1
value: glTexEnv(TEXTURE_ENV,
TEXTURE_ENV_COLOR, value)
float4_type
param: gl TexEnv float4_type
SID
<texture_pipeline>
glTexEnv(TEXTURE_ENV, TEXTURE_ENV_MODE, operator)
operator
* REPLACE: sampler
» MODULATE: sampler
e DECAL: sampler
» BLEND: sampler
e ADD: sampler
OpenGL OpenGL ES

2008
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<texture pipeline>

texture_pipeline

: GLES

gl TexEnv

GLES

e <texcombiner>
« <texenv>

<texture_pipeline>

1:1
GLES 1.1
<sampler2D>
GLES 1.0 source=“sampler”
<sampler2D>
<RGB> <alpha>
<texture pipeline>
sid sid_type 3
<texture pipeline>
states

2008 4
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FX
/
<texcombiner>
<texenv>
<extra> OpenGL ES
<texture pipeline>
2
» <texcombiner>
e <texenv>
<texture pipeline> GL <texenv>
<texcombiner>
API gl TexEnv APl COLLADA
gl TexEnv COLLADA
gl TexEnv
OpenGL ES 1.0 unit
OpenGL ES 1.1
1.0

<texture_pipeline>
OpenGL ES 1.0

<texture_pipeline>
<value>
<texcombiner>
<constant> 0.0f, 0.0f, 0.0f, 1.0f </constant>
<RGB operator=""INTERPOLATE">
<argument source="TEXTURE" operand="SRC_COLOR"
<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"/>
</alpha>
</texcombiner>

OpenGL ES 1.1

sampler="gravel"/>
sampler="grass"'/>

sampler="gravel'/>
sampler="grass"'/>
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<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>
<texenv sampler="debug-decal-unit" operator="DECAL"/>
</value>
</texture_pipeline>

usertype
: CG GLES2
<usertype>
<usertype>
typename xs :token
source Xs :NCName Cg GLES?
<usertype>
: newparam, setparam
FX : array, bind_uniform

2008 4




FX
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/

<setparam> 0
ref usertype

<usertype> <setparam>
<newparam>

<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></setparam>
</usertype>
</newparam>

2008
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9

B-Rep

COLLADA

B-rep

brep B-rep
circle 3

curve

curves B-rep

ellipse 3

hyperbola 3

line 3

nurbs 3 NURBS
parabola 3

surface_curves B-rep pcurve
edges B-rep

faces B-rep

pcurves

shells B-rep

solids B-rep

wires B-rep

cone

cylinder

nurbs_surface 3 NURBS
plane

sphere

surface

surfaces B-rep

2008

4
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150

swept_surface

torus

orient

origin

COLLADA B-rep

<brep>

2008

B-rep

4

<mesh> <convex_mesh> <spline>

NURBS

<geometry>




Topology

Geometry

Solid

Shell

Face

Wire

Edge

Vertex

B-Rep

2008

4



150

9-4 COLLADA - Digital Asset Schema

FORWARD

REVERSED

IGES Parasolid

STEP

B-rep

CAD

b

4

2008
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B-Rep

o o o i o i e

A
1
H
i

H
E N T S ——

B-rep

B-rep

rep

B-

B-rep

B-rep

4

2008
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COLLADA - Digital Asset Schema 150
2
B-rep 3
2
: Yl :
i
1
, \__/ :
T T
I 1
: + — :
: —— :
| j
] t
] i
P /_\ ”, ‘/ \\‘
\—/ # \‘ ’I
brep
B-rep
B-rep B-rep
<brep>
<brep>

2008

4




B-Rep 9-7
<brep>
geometry 5
/
<curves> B-rep 0 1
B-rep
<edges>
<surface_curves> B-rep 2 0 1
<faces>
<surfaces> B-rep 0 1
<source> 1
<source> 1 <edges>
SSIDREF_array <curve>
<source>
<faces>
SIDREF_array <surface>
<source>
<vertices> B-rep B-rep 1
<edges> B-rep 0 1
<wires> B-rep 0 1
<faces> B-rep 0 1
<pcurves> B-rep 0 1
<shells> B-rep 0 1
<solids> B-rep 0 1
<extra> 0
2008 4
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<brep>
<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="faces'/>
<pcurves count="10" id="pcurves'/>
<shells count="1" id="'shells"/>
<solids count="1" id="'solids"/>

</brep>
</geometry>

circle

<circle>

<circle>

curve

2008
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B-Rep

/
<radius> 1
<extra> 0
] X y
P(u)= O+ R cos(u)* XDir+ Rx=sin(u)* YDir
- P u
e 0O XDir YDir X
X
2% 1 [0,2+ 7
<circle>
<curve sid="curve'>
<circle>
<radius>3</radius>
</circle>
<origin>0 0 10</origin>
</curve>

2008

4

9-9



9-10 COLLADA - Digital Asset Schema 15.0

cone

. 0,0,0 X y

<cone>

<cone>

surfaces/surface

/

<radius>

<angle> 10.P1/2[

<extra>

2008 4



P(m

Jroo 400 v

V)= O+ (R+v * tan(Ang))= (cos(u) * XDir+sin(u)* YDir )+ v * ZDir
0

XDir YDir ZDir X y z

Ang

R

<cone>

<cone>
<radius>1.92574</radius>
<angle>0.785398</angle>

B-Rep

</cone>
curve
<orient> <origin>
<curve>
sid sid_type
name xs:token
<curve>

curves, surface_curves, swept_surface

2008

4

9-11



9-12 COLLADA - Digital Asset Schema 15.0

<line>
<circle>
<ellipse>
<parabola>
<hyperbola>
<nurbs>

<orient>

<origin>

<curve>

<curve sid="curve'>
<line>
<origin>5 0 O</origin>
<direction>0 0 1</direction>
</line>
</curve>

curves

B-rep

B-rep 3

<curves>

<curves>

brep

2008 4



B-Rep
/

<curve> 1
<extra> 0

B-rep

<edges> 3
<curves>
<curves>

<curve sid="curve-1"/>
<curve sid="curve-2"/>
</curves>

cylinder

B-Rep

: <shape> <cylinder>

<cylinder>

<cylinder>

<cylinder>

surface B-Rep

2008

4
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/

<radius>

<extra>

<cylinder>

<cylinder>
<radius>5.0</radius>

</cylinder>

edges

B-rep

<edges>

id xs: 1D

name xs:token

count Xs:unsignedLong

<edges>

brep

2008 4



B-Rep
/
<input> <input> 4
semantic="CURVE"
semantic="VERTEX"
2
semantic=""PARAM"
<p> B-rep 0
<extra> 0
FORWARD 2

<edges>

<edges id="edges" count="6"">

semantic=""CURVE" source="#geom-curves' offset="0"/>
semantic=""VERTEX" source="#vertices" offset="1"/>
semantic=""VERTEX" source="#vertices" offset="2"/>
semantic=""PARAM" source="#curve-params" offset="4"/>

<input
<input
<input
<input
<p>

</p>
</edges>

ah~rwWNPEFO

NWNORFO
WWNORF P

ab~rwWNPEFO

2008
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ellipse

<ellipse>

<ellipse>

curve

/

<radius>

<extra>

P(u)= O+ MajorRad: cos(u)* XDir+ MinorRad:sin(u)* Y Dir
- P u

e 0O XDir YDir

2008 4



* MajorRad MinorRad

2% 11

<ellipse>

<curve sid="curve'>
<ellipse>
<radius>3 5</radius>
</ellipse>
</curve>

[0,2% z[

B-Rep

faces

B-rep

B-rep

<faces>

COLLADA B-rep

id xs: 1D

<faces>

name xs:token

count Xs:unsignedLong

<faces>

brep

/

<input> <input>

1

3
semantic=

""SURFACE™

2008

4
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1 semantic="WIRE"

1 semantic="ORIENTATION"

<input> semantic="MATERIAL"

B-rep
<vcount>
<p> B-rep
<extra>
1
<input semantic=""MATERIAL">
1 <faces> 1
<faces>

<faces id="wires" count="6"">
<input semantic="SURFACE" source="#geom-surfaces" offset="0"/>
<input semantic="WIRE" source="#wires" offset="1"/>
<input semantic="ORIENTATION" source="#orientations" offset=""2"/>
<input semantic="MATERIAL" source="#materials" offset="3"/>
<vcount>1 2 2 1</vcount>
<p>001011001200231024103500</p>

</faces>

2008 4
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hyperbola

<hyperbola>

<hyperbola>

curve

/

<radius> 2 1

<extra> 0

<hyperbola>

<curve sid="curve'>
<hyperbola>
<radius>3 5</radius>
</hyperbola>
</curve>

2008 4
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line

<line>

<line>

curve

/

<origin> 3

<direction>

<extra>

<line>

<curve sid="curve'>
<line>
<origin>5 0 O</origin>
<direction>0 0 1</direction>
</line>
</curve>

2008 4
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nurbs
3 NURBS
NURBS
. NURBS
2
2
. NURBS
<nurbs>
degree uint_type NURBS
closed xs:boolean NURBS false
<nurbs>
curve
/
<source> 1
<control_vertices>
<extra> 0

2008 4
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p NURBS 0 p+1
NURBS <source>/<input> semantic 3
» POLE: 1 n
 WEIGHT:
« KNOT: NURBS 1
k
k=(@M+p+1)=(n+o0)
WEIGHT POLE
POLE 3 float3_type floatd_type
4 WEIGHT
WEIGHT WEIGHT
KNOT
Count(KNOTS) = SUM(nh + p + 1)
n p
<nurbs>

<nurbs degree="5" closed="false'">
<source id="curve.knots">
<float_array id="curve_knots-array" count="12">
9.12168 9.12168 9.12168 9.12168 9.12168 9.12168
20.1173 20.1173 20.1173 20.1173 20.1173 20.1173
</float_array>
<technique_common>
<accessor count="12" source="#curve.knots-array'>
<param name="KNOT" type="float'/>
</accessor>
</technique_common>
</source>

<source id="curve.points'>
<float_array id="curve_points-array'" count="18">
2.19911 0.838995 1.53577 2.19911 6.98207 -1.82021
2.19911 0.554555 -6.2853 2.19911 -5.58852 -2.92932
2.19911 -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="'Z" type="float"/>
</accessor>
</technique_common>
</source>
<source id="curve.weights">
<float_array id="curve.weights-array' count="6">
10.2 0.20.20.21

2008 4
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</float_array>
<technique_common>
<accessor count="6" source="#curve.weights-array'>
<param name="WEIGHT" type="float"/>
</accessor>
</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>

nurbs_surface

3 NURBS
NURBS
NURBS

° u

° u

<nurbs_surface>

degree_u uint_type NURBS U
closed u Xxs:boolean NURBS false
degree_v uint_type NURBS v
closed v Xxs:boolean NURBS v false
<nurbs_surface>
surface B-Rep
2008 4
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<source>

<control_ vertices>

<extra>
p_u p_v NURBS ou
p_u+1 p_v+1
NURBS <source>/<input> semantic
» POLE: 1 n
n=nu®*nyv
 WEIGHT:
o KNOT: 1 1
Kk
ku=(@(Mmwu+pu+1)=(_u-+ou
kv=((myVv+pv+1l)=(nvVv+o0V)
WEIGHT POLE
POLE 3 float3_type float4_type

float4_type

KNOT_U
Count(KNOT_U)
nu u
KNOT_V
Count(KNOT_V)

nv v

4

WEIGHT WEIGHT

SUM(n_u + p_u + 1)
p_u

SUM(n_v + p_v + 1)
p_Vv

WEIGHT

<nurbs_surface degree_u="3" degree_v="3" closed_u="false" closed v="false'>
<source id="nurbs-lib-knots_ u">
<float_array id="nurbs-lib-knots_u-array" count="9">
0000051111
</float_array>
<technique_common>

<accessor source="__."

count="9" stride="1">

<param name="KNOT" type="float'/>
</accessor>

2008 4
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</technique_common>
</source>

<source id="nurbs-lib-knots v''>
<float_array id="nurbs-lib-knots_v-array" count="9">
0000051111
</float_array>
<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="._">
</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 id="nurbs-lib-weights'>
<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 u"/>
<input semantic="KNOT_V'" source="nurbs-lib-knots v'/>
<input semantic="POLE" source="nurbs-lib-pos'/>
<input semantic="WEIGHT" source="nurbs-lib-weights"/>
</control_vertices>
</nurbs_surface>

2008

4
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15.0

orient
<orient>
<orient>
curve, surface B-Rep
4 [ X,Y,Z]
<orient> <rotate> <rotate> <node>
B-rep
<orient>
<curve sid="curve'>
<line/>
<orient>0 0 1 45</orient>
</curve>
origin
3

2008
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<origin>
<origin>
curve line surface B-rep swept_surface
3 LX, Y, 2]
000
<origin>
<curve sid="curve'>
<line/>
<origin>10 0 O</origin>
</curve>
parabola
3
X
. X y
<parabola>
<parabola>
curve

2008 4
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/

<focal>

<extra>

<parabola>

<curve sid="curve'>

<parabola>
<focal>3.6</focal>

</parabola>

</curve>
pcurves
1 pcurve

<pcurves>
<pcurves>

- <pcurves>

id xs:ID P

name xs:token

count Xs:unsignedLong pcurves
<pcurves>

brep

2008 4
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/
<input> <input> 3 3
2 semantic=""EDGE"
semantic=""FACE"
3 semantic=""CURVE2D"
pcurve
<vcount> pcurves 1
<p> 0 1
<extra> 0
pcurve 1
1 2 B-rep
<pcurves>
<pcurves id="pcurves" count="10">
<input semantic="EDGE" source="#edges" offset="0"/>
<input semantic="FACE" source="#faces" offset="1"/>
<input semantic="CURVE2D" offset="2" source="#geom-curves2d'/>
<vcount>2 111111112 </vcount>
<p>0 00 002 10 1</p>
</pcurves>
shells
B-rep
2008 4
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15.0

<shells>
id xs: 1D
name xs:token
count Xs:unsignedLong
<shells>
brep
/
<input> <input> 2 N.7ZA
1 semantic="FACE"
1 semantic="ORIENTATION"
<vcount>
<p>
<extra>

2008 4
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<shells>

<shells id="shells"™ count="1">
<input semantic="FACE" source="#faces" offset="0"/>
<input semantic="ORIENTATION" offset="1" source="#orientations'/>

9-31

<vcount>4</vcount>
<p>0 110 2 1 3 0</p>
</shells>
solids
B-rep
1 1
0
COLLADA B-rep B-rep
<solids>
id xs: 1D
name xs:token
count Xs:unsignedLong
<solids>
brep
/
<input> <input> 2 2
1 semantic=""SHELL"
1 semantic="ORIENTATION"

2008
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/
<vcount>
<p>
<extra>
2
1
|
I
| Inner
| shell Outer
| —=2 shell
ini
| | &
[
e S [T——:
y j/
/.
i /
forward
<solids>

<solids count="1" id="solids">
<input semantic="SHELL" offset="0" source="#shells"/>
<input semantic="ORIENTATION" offset="1" source="#orientations'/>
<vcount>1 </vcount>
<p>0 1</p>
</solids>

surface

<origin> <orient>

2008 4



B-Rep
B-rep NURBS NURBS
<surface>
<solids>
sid sid_type
name xs:token
<surface>
surfaces
/
1 1
<cone>:
<plane>:
<cylinder>:
<nurbs_surface>: NURBS
<sphere>:
<torus>:
<swept_surface>:
<orient> 0
<origin> 0 1
pcurves

<origin> <orient>

2008

4
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V4
Y y
X X
<plane>
<equation>0 0 1 -10</equation>
</plane>
1
<plane>
<equation>0 0 1 O</equation>
</plane>
<orient>0 0 1 90</orient>
<origin>0 0 10</origin>
2
<plane>
<equation>0 0 1 O</equation>
</plane>
<orient>0 0 1 90</orient>
<orient>1 0 O 180</orient>
<origin>0 0 10</origin>
0,0,0 1,0,0
<surface>
<surface sid="'surface'>
<plane/>
</surface>
surfaces
B-rep
B-rep

2008 4



<surfaces>

<surfaces>

B-Rep

brep

<surface>

<extra>

<surfaces>

<surfaces>
<surface sid="surface-1"/>
<surface sid="surface-2"/>
</surfaces>

surface curves

B-rep pcurve

Pcurves
B-rep
pcurve

<surface_curves>

B-rep

2008
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<surface_curves>

brep

/

<curve> 2 1

<extra> 0

<pcurves>
pcurve

<surface_curves>

<surface_curves>
<curve sid="curve-1"/>
<curve sid="curve-2"/>
</surface_curves>

swept_surface

<swept_surface>

2008 4
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<swept_surface>
surface B-Rep
<direction> <origin>
<axis>
/
<curve> 1
<direction> 3 1
<origin> <axis>
<origin> 3 1
<axis>
<axis> 3 1
<origin>
<extra> 0

<swept_surface>

<swept_surface>

<curve/>

<direction>1.0 0 O</direction>
</swept_surface>

<swept_surface>

<curve/>

<origin>0 0 O</origin>
<axis>0 0 1</axis>
</swept_surface>

2008

4
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torus
3
. Z
X Z
<torus>
<torus>
surface B-Rep
/
<radius>
1
<extra>
<torus>
<torus>
<radius>10.0 6.0</radius>
</torus>

2008 4
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wires
B-rep
1
<wires>
id xs: 1D
name xs:token
count Xs:unsignedLong
<wires>
brep
/
<input> <input> 2
1 semantic="EDGE"
1 semantic="ORIENTATION"
<vcount>
<p>
<extra>

2008
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L

<wires>

<wires id="wires" count="6"">
<input semantic="EDGE" source="#edges'" offset="0"/>
<input semantic="ORIENTATION" source="#orientations'" offset="1"/>
<vcount>4 1 1 1 1 4</vcount>
<p>01100021312040115030514 1</p>

</wires>

B-rep

2008 4
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B-Rep
3
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<p>
00110
11111
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e
VO
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</p>
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6
va *
<veount>
411114
E4 zézcount>
601100021
ES 30
21
4 0
11
51405031
</p>
V2
z »
E3
X
¥
E5 FORWARD VO V1
E4 REVERSED
E5 REVERSED V1 VO
E3 FORWARD
FORWARD

<?xml version="1.0" encoding="UTF-8"?>
<COLLADA xmlns="http://www.col lada.org/2008/03/COLLADASchema" version="1.5.0">
<asset>
<created>2007-09-12T12:00:00</created>
<mod ified>2007-09-12T12:00:00</modified>
</asset>
<library_geometries id="ring.BREP._lib">
<geometry id="ring.BREP.lib.geo">

<brep>
<l-- -——>
<curves>
<curve sid="curve-1">
<line>

<origin>5 -1.22461e-015 O</origin>
<direction>0 0 1</direction>

</line>
</curve>
<curve sid="curve-2">
<circle>
<radius>5</radius>
</circle>
<origin>0 0 10</origin>
</curve>
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<curve sid="curve-3">

<circle>
<radius>5</radius>
</circle>
</curve>
<curve sid="curve-4">
<circle>
<radius>3</radius>
</circle>
</curve>
<curve sid="curve-5">
<circle>
<radius>3</radius>
</circle>
<origin>0 0 10</origin>
</curve>
<curve sid="curve-6">
<line>
<origin>3 -7.34764e-016 O</origin>
<direction>0 0 1</direction>
</line>
</curve>
</curves>
<r-- -——>

<surface_curves>
<curve sid="curve2d-1'">
<line>
<origin>6.28319 0 O</origin>
<direction>0 1 O</direction>
</line>
</curve>
<curve sid="curve2d-2'">
<line>
<origin>0 10 O</origin>
<direction>1 0 O</direction>
</line>
</curve>
<curve sid=""curve2d-3">
<line>
<origin>4.13891e-013 0 O</origin>
<direction>0 1 O</direction>
</line>
</curve>
<curve sid="curve2d-4">
<line>
<origin>0 0 O</origin>
<direction>1 0 O</direction>
</line>
</curve>
<curve sid="curve2d-5">
<circle>
<radius>3</radius>
</circle>
</curve>
<curve sid="curve2d-6">
<circle>
<radius>5</radius>
</circle>
</curve>
<curve sid="curve2d-7">
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<circle>
<radius>3</radius>
</circle>
</curve>
<curve sid="curve2d-8">
<circle>
<radius>5</radius>
</circle>
</curve>
<curve sid="curve2d-9">
<line>
<origin>6.28319 0 O</origin>
<direction>0 1 O</direction>
</line>
</curve>
<curve sid="curve2d-10">
<line>
<origin>0 10 O</origin>
<direction>1 0 O</direction>
</line>
</curve>
<curve sid="curve2d-11'>
<line>
<origin>4.13891e-013 0 O</origin>
<direction>0 1 O</direction>
</line>
</curve>
<curve sid="curve2d-12">
<line>
<origin>0 0 O</origin>
<direction>1 0 O</direction>
</line>
</curve>
</surface_curves>
<l-— —-——>
<surfaces>
<surface sid="surface-1">
<cylinder>

<radius>5</radius>
</cylinder>
</surface>
<surface sid="surface-2">
<plane>
<equation>0 0 1 O</equation>
</plane>
</surface>
<surface sid="surface-3">
<plane>
<equation>0 0 1 O</equation>
</plane>
<origin>0 0 10</origin>
</surface>

<surface sid="surface-4">
<cylinder>
<radius>3</radius>
</cylinder>
</surface>
</surfaces>
<r-- -——>

<source id="ring.brep.lib.geo.brep.geom-points">

B-Rep
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<float_array id="ring.-brep.lib.geo.brep.geom-points-array" count="12">
5 -1.22461e-015 O
5 -1.22461e-015 10
3 -7.34764e-016 O
3 -7.34764e-016 10

</float_array>

<technique_common>
<accessor count="4" offset="0"

source="#ring.-brep.lib.geo.brep.geom-points-array" stride="3">
<param name="X" type="float"/>

<param name="Y" type="‘float"/>

<param name="'Z" type="'float"/>
</accessor>

</technique_common>

</source>

<l-- 2 -——>

<source id="ring.brep.lib.geo.brep.geom-curves2d >
<SIDREF_array count="12"

id="ring.brep.lib.geo.brep.geom-curves2e-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
</SI1DREF_array>

</source>

<l-- -——>

<source id="ring.brep.lib.geo.brep.geom-curves'>
<SIDREF_array count="6" id="ring.brep.lib.geo.brep.geom-curves-array"'>
curve-1 curve-2 curve-3 curve-4 curve-5 curve-6
</SI1DREF_array>

</source>

<l-- -2
<source id="ring.brep.lib.geo.brep.geom-surfaces'>
<SIDREF_array count="4"
id="ring.brep.lib.geo.brep.geom-surfaces-array'>
surface-1 surface-2 surface-3 surface-4
</SI1DREF_array>
</source>
<l-- -——>
<source id="ring.brep.lib.geo.brep.orientations'>
<Name_array id="ring.brep.lib.geo.brep.orientations-array' count="2">
REVERSED FORWARD
</Name_array>
<technique_common>
<accessor count="2" offset="0"
source="#ring.brep.lib_geo.brep.orientations-array" stride="1">
<param name="'ORIENTATION" type="'"Name'/>
</accessor>
</technique_common>
</source>

<l-- -——>
<source id="ring.brep.lib.geo.brep.curve-params'>
<float_array id="ring.-brep.lib.geo.brep.curve-params-array" count="12">
0 10
0 6.28319
0 6.28319
0 6.28319
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0 6.28319
0 10
</float_array>
<technique_common>
<accessor count="6" offset="0"
source="#ring.brep.lib._geo.brep.curve-params-array" stride="2">
<param name="'START" type=""float'/>
<param name="END" type=""float'/>
</accessor>
</technique_common>
</source>

<l-- -2
<source id="ring.brep.lib.geo.brep.materials">
<Name_array id="ring.brep.lib.geo.brep.materials-array'" count="1">
WHITE
</Name_array>
<technique_common>
<accessor count="1" offset="0"
source="#ring.-brep.lib.geo.brep.materials-array" stride="1">
<param name="MATERIAL" type="Name'/>
</accessor>
</technique_common>
</source>

<l-- —-=>
<vertices id="ring.brep.lib.geo.brep.vertices'>
<input semantic="POSITION"
source="#ring.-brep.lib.geo.brep.geom-points"/>
</vertices>

<l-- -——>
<edges id="ring.brep.lib.geo.brep.edges" count="6">
<input semantic="CURVE" source="#ring.brep.lib.geo.brep.geom-curves"
offset="0"/>
<input semantic="VERTEX" source="#ring.brep.lib.geo.brep.vertices"
offset="1"/>
<input semantic="VERTEX" source="#ring.brep.lib.geo.brep.vertices"
offset="2"/>
<input semantic="PARAM" source="#ring.brep.lib.geo.brep.curve-params"
offset="3"/>
<p>

abhwdNhDPFO
NWNORFO
WWNORFPF
abhwdNhDPFO

</p>
</edges>
<l-- —-=>
<wires count="6" id="'ring.brep.lib.geo.brep.wires">
<input semantic="EDGE" source="#ring.brep.lib.geo.brep.edges"
offset="0"/>
<input semantic="ORIENTATION" offset=""1"
source="#ring.brep.lib.geo.brep.orientations'/>
<vcount>4 1 1 1 1 4 </vcount>
<p>0110002130214011514050 3 1</p>
</wires>

<l-- —-—>
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4

<faces count="4" id="ring.brep.lib.geo.brep.faces">

<input semantic=""SURFACE"
source="#ring.brep.lib._.geo.brep.geom-surfaces" offset="0"/>

<input semantic="WIRE" source="#ring.brep.lib.geo.brep.wires"
offset="1"/>

<input semantic="ORIENTATION" offset="2"
source="#ring.brep.lib.geo.brep.orientations'/>

<input semantic="MATERIAL" offset="3"
source="#ring.brep.lib.geo.brep.materials'/>

<vcount>1 2 2 1</vcount>

<p>0 01 011101210231024103510</p>

</faces>

<l-- -——>
<pcurves id="ring.brep.lib.geo.brep.pcurves" count="12">
<input semantic="EDGE" source="#ring.brep.lib.geo.brep.edges"
offset="0"/>
<input semantic="FACE" source="#ring.brep.lib.geo.brep.faces"
offset="1"/>
<input semantic="CURVE2D" offset=""2"
source="#ring.brep.lib.geo.brep.geom-curves2d"/>
<vcount>2 111111112 </vcount>
<p>000002101127203215314331142643
3 10</p>
</pcurves>

<r-- —-——>
<shells count="1" id="ring.brep.lib.geo.brep.shells">

<input semantic="FACE" source="#ring.brep.lib.geo.brep.faces"
offset="0"/>
<input semantic="ORIENTATION" offset=""1"
source="#ring.brep.lib.geo.brep.orientations'/>
<vcount>4 </vcount>
<p>0 110 2 1 3 0</p>
</shells>

<I-- —-=>
<solids count="1" id="ring.brep.lib.geo.brep.solids">
<input semantic="SHELL" offset="0"
source="#ring.brep.lib._.geo.brep.shells'/>
<input semantic="ORIENTATION" offset=""1"
source="#ring.brep.lib.geo.brep.orientations'/>
<vcount>1 </vcount>
<p>0 1</p>
</solids>
</brep>
</geometry>
</library_geometries>

<l-— -——>
<library_effects>
<effect id="whitePhong">
<profile_COMMON>
<technique sid="phongl’>
<phong>
<emission>
<color>1.0 1.0 1.0 1.0</color>
</emission>
<ambient>
<color>1.0 1.0 1.0 1.0</color>
</ambient>
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<diffuse>
<color>1.0 1.0 1.0 1.0</color>
</diffuse>
<specular>
<color>1.0 1.0 1.0 1.0</color>
</specular>
<shininess>
<float>20.0</float>
</shininess>
<reflective>
<color>1.0 1.0 1.0 1.0</color>
</reflective>
<reflectivity>
<float>0.5</float>
</reflectivity>
<transparent>
<color>1.0 1.0 1.0 1.0</color>
</transparent>
<transparency>
<float>1.0</float>
</transparency>
</phong>
</technique>
</profile_COMMON>
</effect>
</library_effects>

<l-- -2
<library_materials>
<material id="whiteMaterial'>
<instance_effect url="#whitePhong"/>
</material>
</library_materials>

<l-- -2
<library_visual_scenes>
<visual _scene id="DefaultScene">
<node id="Ring" name='"Ring'>
<translate> 0 0 O</translate>
<rotate> 0 0 1 O</rotate>
<rotate>0 1 0 O</rotate>
<rotate> 1 0 0 O</rotate>
<scale> 1 1 1</scale>
<instance_geometry url="#ring.BREP_lib._.geo">
<bind_material>
<technique_common>
<instance_material symbol="WHITE" target="#whiteMaterial'/>
</technique_common>
</bind_material>
</instance_geometry>
</node>
</visual_scene>
</library_visual_scenes>
<scene>
<instance_visual _scene url="#DefaultScene"/>
</scene>
</COLLADA>
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COLLADA
COLLADA
. 1
1

COLLADA
<joint> 1
<library_joints> <joint>
<prismatic>
<revolute>

COLLADA

<node>

2008
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e <library_nodes> <visual_scene>
COLLADA
<attachment_end>
<attachment_full> 2
<attachment_start> 2
<instance_joint> COLLADA

<instance_kinematics_model> COLLADA<kinematics_model>

<kinematics_model>

<library_kinematics_models> <kinematics_model>

<link> 1

COLLADA

1

<articulated_system>

<axis_info>

<bind>

<connect_param> 2

<effector_info>

<frame_object>

<frame_origin>

<frame_tcp>

<frame_tip>

<instance_articulated_system> | COLLADA<articulated system>

<kinematics>

<library_articulated_systems> | <articulated_system>

<motion>

<bind_joint_axis>

<bind_kinematics_model>

<instance_kinematics_scene> | COLLADA<kinematics_scene>

<kinematics_scene> COLLADA

<library_kinematics_scenes> | <kinematics_scene>
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articulated_system

<kinematics_model>

<articulated_system>

id xs: 1D

name xs:token

<articulated_system>

library_articulated_systems

instance_articulated_system

<kinematics> <motion> 1

/

<asset> 0 1

control_category 1

e <kinematics>
e <motion>

<extra> 0

2 <articulated_system>

<articulated_system id="Kinematics'>
<kinematics/>
</articulated_system>

<articulated_system id="Motion">
<motion/>
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</articulated_system>

attachment_end

<attachment_end>

<attachment_end>

joint

xs:token

<attachment_end>

link

attachment_start, attachment full

/

<translate>

<rotate>

<attachment_start>

2008
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attachment_full

<attachment_full> 2

<attachment_full>

joint xs:token

<attachment_full>

link

attachment_start, attachment _end

<rotate> <translate>

<link>
/
<rotate>
<translate>
<link>
<attachment_full> 45 45
<link sid="A">
<translate>0 2 O</translate>
<rotate>0 0 1 45</rotate>
<attachment_full joint="model/joint"> j
<link sid="B"/> ’“\5~
</attachment_full>
</link> A + B =
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attachment_start

<attachment_start>

<attachment_start>

joint xs:token

<attachment_start>

link

attachment_end, attachment_full

1
/
<translate>
<rotate>
<attachment_start> <attachment_end>

<link sid="A">
<attachment_full joint="model/jl1l">
<translate>0 5 O</translate>
<link sid="B">
<translate>-6 0 O</translate>
<attachment_start joint="model/j4">
<translate>-3 0 O</translate>
</attachment_start>
</link>
</attachment_ full>

<attachment_full joint="model/j2">
<translate>0 2 O</translate>
<link sid="C">
<attachment_full joint="model/}j3">
<translate>3 0 O</translate>
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<link sid="D">

<attachment_end joint="model/j4'>
<translate>0 3 O</translate>

</attachment_end>

</link>
</attachment_ full>
</link>
</attachment_full>
</link>
s 1.
1 4
D
C
2 3>
L
axis_info
<axis_info>
sid sid_type
3
name Xs:token
axis Xs:token <kinematics>
<motion> axis_info

2008 4
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<axis_info>

kinematics, motion

<kinematics>/<axis_info>

/

<newparam>

<active> True
common_bool_or_param_type

<locked> False
common_bool_or_param_type

<index semantic=" "> COLLADA
common_int_or_param_type

semantic xs:NCName
<limits>

<min>. ..</min>
<max>. . .</max>
</limits>

min  max common_float_or_param_type

<formula>

formula 1

<instance_ formula>

formula.

fomula

<motion>/<axis_info>

/

<bind>

<newparam>

<setparam>
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/

<speed> m/s 0
common_Tfloat_or_param_type
<acceleration> m/sec? 0
common_float_or_param_type
<deceleration> 0
common_Tfloat_or_param_type
m/sec?
<jerk> 0
mn/sec’
common_Tfloat_or_param_type
<motion>

<axis_info>

<axis_info sid="al" axis="man/jl/axis_x'">
<locked><bool>false</bool></locked>
<active><bool>true</bool></active>
<index><int>1</int></index>
<limits>
<min><double>-90</double></min>
<max><double>90</double></max>
</limits>
</axis_info>

<axis_info>

<axis_info axis="kinematics_system/al'>
<speed><double>0.5</double>/speed>
<acceleration><double>0.3</double></acceleration>
<deceleration><double>0.2</double></deceleration>
<jerk><double>0.1</double></jerk>
</axis_info>
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bind

<bind>

<bind>

symbol xS :NCName

<bind>

instance_articulated_system, instance_kinematics_model, motion/axis_info,
effector_info

1
/
<param> (reference) 1
<float> 1
<int> 1
<bool> 1
<SIDREF> COLLADA sidref_type 1
SID SIDREF 3
<bind>

<instance_articulated_system sid="system" url="#MOTION">
<bind symbol="motion.kinematics.model">
<param ref="kinematics.model"/>
</bind>
</instance_articulated_system>
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bind_joint_axis

<bind_joint_axis>

target xs:token

<bind_joint_axis>

instance_kinematics_scene

1
/
<axis> 1
common_sidref_or_param_type
SID 3
<value> common_float_or_param_type 1
<rotate> float4 type <translate> float3_type

<rotate> <translate>
SID

<bind_joint_axis>
<instance_kinematics_scene url="#KINEMATICS SCENE'>
<bind_kinematics model node="WORLD/POSITION_OF THE ARM">

<param>scene .model</param>
</bind_kinematics _model>
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<bind_joint_axis
target="WORLD/POSITION_OF_ THE_ARM/instantiated_arm/ELBOW/FOREARM/rotate_x''>
<axis><param>scene.model .elbow.x.target</param></axis>
<value><param>scene.model .elbow.x.value</param></value>
</bind_joint_axis>

</instance_kinematics_scene>

bind_kinematics_model

<bind_kinematics_model>

node xs:token

<bind_kinematics_model>

instance_kinematics_scene

/

<param>(reference) 1

<SIDREF> SID 1
COLLADA SID
SIDREF 3
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<bind_kinematics_model>

<scene>
<instance visual _scene url="#VISUAL SCENE" sid="vscene'/>
<instance_kinematics_scene url="#KINEMATICS SCENE" sid="kscene'>
<bind_kinematics model node="WORLD/POSITION_OF THE ARM">
<param>scene .model</param>
</bind_kinematics _model>

</instance_kinematics_scene>

</scene>

10-13

connect_param

<connect_param>

ref xs:token

<connect_param>

setparam

<connect_param>

<instance_articulated_system url="#MOTION_SYSTEM" sid="model">
<setparam ref="motion.model.elbow.x.locked">
<bool>true</bool>

2008
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</setparam>
<setparam ref="motion.model.elbow.z.locked">

<connect_param ref="motion.model _elbow.x.locked"/>

</setparam>
</instance_articulated_system>

effector_

info

<effector_info>

sid

sid_type

name

xs:token

<effector_info>

motion/technique_common

/
<bind>
<newparam>
<setparam>
<speed> 1 0.8 1 m/s
</speed> 2 °/sec
common_float2_or_param_type
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</jerk>

1 m/sec? 2
°/sec?
common_float2_or_param_type

<acceleration> 1 0
0.6 0.8 m/sec? 2 °/sec?
</acceleration> common_float2_or_param_type

<deceleration> 1 0
0.6 0.8 m/sec? 2 °/sec?
</deceleration> common_float2_or_param_type

<jerk> 0.3 0.4 0

<effector_info>

<effector_info>

<speed><double>1.0 0.8</double></speed>

<acceleration><double>0.8 0.6</double></acceleration>
<deceleration><double>0.7 0.6</double></deceleration>

<jerk><double>0.3 0.4</double></jerk>

</effector_info>

<motion>

frame_object frame_origin frame_tcp frame_tip

» Origin:
* Tip
 Tcp:

* Object:

<frame_tip>

<frame_origin>
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<frame_*>
<kinematics_model> <link> SID

link Xxs:token SID 3

<frame_*>
kinematics/technique_common
/
<translate>
<rotate>
<frame_*>

<frame_origin link="model/upper_arm"/>
<frame_tip link="model/upper_arm/fore_arm/hand'>
<translate>10 0 O</translate>
</frame_tip>

instance_articulated_system

COLLADA<articulated_system>

COLLADA 3
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sid

sid_type

name

xs:token

url

URL
URI

xs:zanyURL XPointer

URL URL
URL URL

URI

<instance_articulated system>

kinematics_scene, motion

articulated_system library articulated systems

/

<bind>

<setparam>

<newparam>

<extra>

el elNeNlNo]

<instance_articulated_system>

<instance_articulated_system sid="kinsys" url="#KinSys">
<bind/>
</instance_articulated_system>
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instance_joint

COLLADA
2 1
1
COLLADA 3
<instance_joint>
sid sid_type
3
name xs:token
URL
URI
| : URI URI
ur Xs-any XPointer
URL URL
URL URL
<instance_joint>

kinematics_model/technique_common

joint, library_joints
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/

<extra>

<instance_joint>

<kinematics_model
<instance_joint sid="j1" url="#Joint"/>

<link sid="_.."

</link>

</kinematics_model>

>

id=""model"">

instance_kinematics_model

COLLADA<kinematics_model>

COLLADA 3
<instance_kinematics_model>
sid sid_type
3
name xs:token
URL #
URI
| : URI URI
ur Xs-any XPointer
URL URL
URL URL
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<instance_kinematics_model>

kinematics_scene, kinematics

kinematics_model, library_ kinematics_models

/

<bind>

<newparam>

<setparam>

<extra>

<kinematics_scene> <instance_kinematics_model>

<instance_ kinematics_model url="#KINEMATICS MODEL_ARM" sid="model"'">

<newparam sid="'scene.model"'>

<SIDREF>model</S IDREF>

</newparam>

<newparam sid="'scene.model .elbow.x_target">

<SIDREF>mode 1/elbow/x</SI1DREF>

</newparam>
</instance_kinematics _model>

instance_kinematics_scene

COLLADA<kinematics_scene>

COLLADA 3
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10-21

sid sid_type
3
name xs:token
URL #
URI
| : URI URI
ur Xs-any XPointer
URL URL
URL URL
<instance_kinematics_scene>
scene
kinematics_scene, library_kinematics_scenes
/
<asset> 0 1
<newparam> 0
<setparam> 0
<bind_kinematics_model> 0
<bind_joint_axis> 0
<extra> 0
2 <instance_kinematics_scene>
<scene>

<instance_visual_scene url="Simple_men_in_visual_scene'"/>

<instance_kinematics_scene sid="kinematics_scene"
url="#Simple_man_in_kinematics_scene"/>

</scene>
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joint
1
1
1
<joint>
id xs:ID Joint>
name xs:token
sid sid_type
<joint>
library_joints, kinematics_mode l/technique_common
instance_joint
/
Joint_type 1
<prismatic>

<revolute>

<extra>

<joint>
<joint id="Jointl">
<prismatic>

</prismatic>
</joint>
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<joint id="Joint2">
<revolute>
</revolute>
</joint>
<joint>
<joint id="universal'>
<revolute sid="axisl">
<axis>1 0 O</axis>
</revolute>
<revolute sid="axis2">
<axis>1 0 O</axis>
</revolute>
</joint>

10-23
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<kinematics>

<kinematics>

150

articulated_system

/

<instance_kinematics_model> 1
<technique_common> COLLADA 1
<technique> <technique>  <technique> 0
profile
<extra> <kinematics> 0
<technique>
<kinematics> / <technique_common>
/
<axis_info> 0
<frame_origin> 1
<frame_tip> 1
<frame_tcp> 0
<frame_object> 0

<kinematics>
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<articulated_system id="KINEMATICS_SYSTEM_ARM">
<kinematics>
<instance_kinematics_model url="KINEMATICS MODEL ARM" sid="model"'>
<newparam sid="kinematics.model''>
<SIDREF>mode l</SIDREF>
</newparam>
<newparam sid="kinematics.model.elbow.x.target">
<SIDREF>mode 1/elbow/x</SI1DREF>
</newparam>
</instance_kinematics _model>

<technique_common>
<axis_info sid="al" axis="model/elbow/x">
<newparam sid=""model .elbow.x.locked">
<bool>false</bool>
</newparam>
<active><bool>true</bool></active>
<locked><param>model .elbow.x. locked</param></locked>
<index><int>1</int></index>
<limits>
<min><float>-90</float></min>
<max><float>90</float></max>
</limits>
</axis_info>

<frame_origin link="model/upper_arm"/>
<frame_tip link="model/upper_arm/fore_arm/hand'>
<translate>10 0 O</translate>
</frame_tip>

</technique_common>
</kinematics>
</articulated_system>

kinematics_model

<kinematics_model>
1
<kinematics_model>

<kinematics_model>

- <k M >
id %xs: 1D kinematics_model
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name xs:token

<kinematics_model>

library_kinematics_models

instance_kinematics_model

/
<asset>
<technique_common> COLLADA
<technique> <technique> <technique> profile
<extra> <kinematics_model>
<technique>

<kinematics_model>/ <technique_common>

/

<newparam>

Joint_reference

e <joint>

e <instance_joint>

<link>

<formula>

<instance_ formula>

<library_joints>
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<kinematics_model>
<kinematics_model id="model">
<instance_joint sid="j1" url="#Joint"/>

<link sid="...">
</link>

</kinematics_model>
<kinematics_model>
<kinematics_model id="model">
<joint id="universal'>
<revolute sid=""axisl'">
<axis>1 0 O</axis>

</revolute>
</joint>

<link sid="...">

</link>

</kinematics_model>

kinematics_scene

COLLADA

<kinematics_scene>

_ ; <kinematics_scene>
id xs: 1D -

name xs:token

<kinematics_scene>

library_kinematics_scenes

instance_kinematics_scene
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/

<asset>

<instance_kinematics_model>

<instance_articulated_system>

<extra>

oO|lo|lo| o

2 <kinematics_scene>

<kinematics_scene>
<instance_kinematics_model sid="model" url="#Model"/>
<instance_articulated_system sid="'system" url="#System"/>

</kinematics_scene>

library _articulated _systems

<articulated_system>

<library_articulated_systems>

id xs: 1D

name xs:token

<library_articulated_systems>

COLLADA

instance_articulated_system
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/

<asset>

<articulated_system>

<extra>

<library_articulated_systems>

<library_articulated_system>

<articulated_system id="'system'>

</articulated_system>
<articulated_system id="'system2">

</articulated_system>

</library_articulated_system>

library_joints

<joint>

1
<library_joints>
id xs: 1D
name xs:token
<library_joints>
COLLADA
instance_joint

2008
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/

<asset>

<joint>

<extra>

<library_joints>

<library_joints>
<joint id="Jointl">
</joint>
<joint id="Joint2">

</joint>

</library_joints>

library_kinematics_models

<kinematics_model>

<library_kinematics_models>

id xs: 1D

name xs:token

<library_kinematics_models>

COLLADA

instance_kinematics_model
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/

<asset>

<kinematics_model>

<extra>

<library_kinematics_models>

<library_kinematics_models>

<kinematics_model

</kinematics_model>

<kinematics_model

</kinematics_model>

id=""Band"'>

id=""Robot'>

</library_kinematics_models>

library_kinematics_scenes

<kinematics_scene>

<library_kinematics_scenes>

id

xs:ID

<library_kinematics_scenes>

name

xs:token

<library_kinematics_scenes>

COLLADA

instance_kinematics_scene

2008
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/

<asset>

<kinematics_scene>

<extra>

<library_Kkinematics_scenes>

<library_kinematics_scenes>
<kinematics_scene id="'scenel'/>
<kinematics_scene id="'scene2"/>

</library_kinematics_scenes>

link
1
<link>
sid sid_type
3
name xs:token
<link>

kinematics_model/technique_common, attachment_full
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/

<rotate>

<translate>

<attachment_full>

<attachment_start>

<attachment_end>

oO|lo| ol O| O

<link>

<link sid="A">
<translate>0 2 O</translate>
<rotate>0 0 1 45</rotate>

<attachment_full>
<link sid="B"/>
</attachment_full>

</link>

motion

m/sec

m/sec?

°/sec

°/sec?

2008
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m/sec3 °/secs

<motion>

<motion>

articulated_system

/

<instance_articulated_system>

<technique_common>

<technique>

<extra>

O | O |k

<motion>/ <technique_common>

/

<axis_info>

<effector_info>

<motion>

<articulated_system id="MOTION_SYSTEM_ARM">
<motion>

<instance_articulated_system sid="kinematics_system"
ur I="#MOTION_SYSTEM_ARM"'>
</instance_articulated_system>

<technique_common>
<axis_info sid="bl" axis="kinematics_system/al'>
<bind symbol="motion.model .elbow.x.locked">
<param ref="model _elbow.x.locked"/>
</bind>
</axis_info>

<effector_info>
<acceleration><float>0.4</float></acceleration>
</effector_info>
</technique_common>
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</motion>
</articulated_system>

10-35

prismatic
<axis> 3
<axis>00 1 </axis> <axis>0.7071 0.7071
0 </axis>
sid
ID / sid
<prismatic>
sid sid_type 3
<prismatic>
joint
/
<axis sid=""" 3 sid 1
name="""/> name
<limits> 0
<min sid="..."
name="""/> <limits>
<max sid="..." <limits>
name="""/>
</limits> <min> <max>:
1 <min>
<max>
sid name
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<limits>

<joint id="Joint">
<prismatic>
<axis sid="axis">1 0 O</axis>
</prismatic>
</joint>

revolute

<axis> 3
<axis>0 0 1</axis> <axis>0.7071 0.7071
O</axis>
sid
ID / sid

<revolute>

sid sid_type 3

<revolute>

/

<axis sid=""" 3 sid 1
name="""/> name

<limits> 0
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/

<min sid="..."
name="""'/> <limits>
<max sid="..." <limits>
name="""/>
</limits> <min> <max>:
1 <min>
<max>
sid name
<limits>

<joint id="Joint">

<revolute>

<axis sid="axis'">1 0 O</axis>

</revolute>

</joint>

2008
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bool2_type 2
bool3_type 3
bool4_type 4
float_type XML Schema

xs:double
float2_type 2
float2x2_type 2x2 4
float2x3_type 2x3
float2x4_type 2x4 8
float3_type 3
float3x2_type 3x2
float3x3_type 3x3
float3x4_type 3x4 12
float4_type 4
float4x2_type 4x2 8
float4x3_type 4x3 12
float4x4_type 4x4 16
float7_type 7
int_type XML Schema xs:long
int2_type 2
int2x2_type 2x2
int3_type 3
int3x3_type 3x3 9
int4_type 4
int4x4_type 4x4 16
list_of _bools_type xs:list
list_of _floats_type xs:list
list_of_hexBinary_type xs:hexBinary xs:list
list_of_ints_type xs:list
list_of _uints_type uint_type xs:list
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COLLADA
FX

<bool>true</bool>
<float2>2.0 3.0</float2>
<int2x3> 1 2 3 4 5 6</int2x3>

GLSL glsl_value_group
bool bool2 bool3 bool4 int int2 Iint3 int4d float float2 float3 float4 float2x

2 float3x3 float4x4 samplerlD” sampler2D” sampler3D” samplerCUBE™ samplerRECT"
samplerDEPTH" enum array”

CG Cg_param_group

bool bool2 bool3 bool4 bool2x1l bool2x2 bool2x3 bool2x4 bool3x1l bool3x2 bool3
X3 bool3x4 bool4xl boold4x2 bool4x3 bool4x4 int int2 Iint3 Intd4d int2x1 int2x2
int2x3 int2x4 Int3x1l Int3x2 Int3x3 Int3x4 Intdxl Intd4x2 int4x3 int4x4 float
float2 float3 float4 float2xl float2x2 float2x3 float2x4 float3xl float3x2 fl
oat3x3 float3x4 floatdxl float4x2 floatdx3 floatdx4 half half2 half3 half4 h
alf2xl half2x2 half2x3 half2x4 half3x1l half3x2 half3x3 half3x4 half4xl half4x
2 half4x3 half4x4 fixed fixed2 fTixed3 fixed4 Tixedlxl fixed2xl fixed2x2 fixe
d2x3 fixed2x4 fTixed3x1l Fixed3x2 fFixed3x3 fFixed3x4 Fixed4xl Fixed4x2 Fixed4x3
fixed4x4 samplerlD” sampler2D” sampler3D” samplerCUBE" samplerRECT™ samplerDEPT
H® enum string array” usertype”

GLES gles_param_group

bool bool2 bool3 bool4 int Iint2 Iint3 int4 float float2 float3 float4
floatixl floatlx2 floatix3 floatlix4 float2xl float2x2 Tfloat2x3 float2x4
float3xl float3x2 float3x3 float3x4 floatdxl float4x2 Tloatdx3 float4dx4
sampler2D” enum

GLES2 gles2_value_group

bool bvec2 bvec3 bvec4 int ivec2 ivec3 ivecd float vec2 vec3 vecd
mat2 mat3 mat4 sampler2D” sampler3D” samplerCUBE" samplerDEPTH" array” usertype

Effect fx_newparam_group

bool bool2 bool3 bool4 int int2 int3 int4 float float2 float3 float4
float2xl float2x2 float2x3 float2x4 float3xl float3x2 float3x3 Tfloat3x4
float4xl float4x2 fFloat4x3 Tloat4x4 samplerlD” sampler2D” sampler3D”
samplerCUBE™ samplerRECT" samplerDEPTH® enum

Instance_Effect fx_setparam_group

bool bool2 bool3 bool4 int int2 int3 int4 float float2 float3 float4
float2xl float2x2 float2x3 TfTloat2x4 Tfloat3xl float3x2 float3x3 float3x4
floatdxl float4x2 float4x3 fTloat4x4 enum sampler_image”™ sampler_states”

2008 4



http://www.w3.0org/TR/xmlschema-2/#bui I t-in-datatypes)

COLLADA
XML Schema

XS:

-11-3

list_of_names_type

xs:list itemType=""xs:Name"

list_of_tokens_type

xs:list itemType=""xs:token"

sid_type COLLADA xs:extension base="xs:NCName"
3
sidref_type COLLADA Xxs:extension base="xs:token"
3

urifragment_type

URI

xs:pattern value="(#(-*))"

Xs:restriction
base=""xs:string"

COLLADA

e common_sidref _or_param_type
« common_float_or_param_type

« common_Tfloat2_or_param_type
e common_int_or_param_type
e« common_bool _or_param_type

/

type_element_name

<param> (reference)

common_bool_or_param_type
<bool>

8 KX

 Tx_common_color_or_texture_type
« Tx_common_float_or_param_type
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A COLLADA

COLLADA

<?xml version="1.0" encoding=""utf-8"?>
<COLLADA xmlns="http://www.col lada.org/2008/03/COLLADASchema" version="1.5.0">
<asset>
<created>2005-11-14T02:16:38Z</created>
<modified>2005-11-15T11:36:38Z</modi fied>
<revision>1.0</revision>
</asset>
<library_effects>
<effect id="whitePhong">
<profile_COMMON>
<technique sid="phongl’>
<phong>
<emission>
<color>1.0 1.0 1.0 1.0</color>
</emission>
<ambient>
<color>1.0 1.0 1.0 1.0</color>
</ambient>
<diffuse>
<color>1.0 1.0 1.0 1.0</color>
</diffuse>
<specular>
<color>1.0 1.0 1.0 1.0</color>
</specular>
<shininess>
<float>20.0</float>
</shininess>
<reflective>
<color>1.0 1.0 1.0 1.0</color>
</reflective>
<reflectivity>
<float>0.5</float>
</reflectivity>
<transparent>
<color>1.0 1.0 1.0 1.0</color>
</transparent>
<transparency>
<float>1.0</float>
</transparency>
</phong>
</technique>
</profile_COMMON>
</effect>
</library_effects>
<library_materials>
<material id="whiteMaterial'>
<instance_effect url="#whitePhong"/>
</material>
</library_materials>
<library_geometries>
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<geometry id="box" name="box">
<mesh>
<source id="box-Pos'>
<float_array id="box-Pos-array' count="24">
-0.5 0.5

0.5 0.5
-0.5 -0.5
0.5 -0.5
-0.5 0.5 -
0.5 0.5
-0.5 -0.5
0.5 -0.5

</float_array>
<technique_common>
<accessor source="#box-Pos-array" count="8" stride="3">
<param name="X" type="float" />
<param name="Y" type="float" />
<param name="Z" type=""float" />
</accessor>
</technique_common>
</source>
<source id="box-0-Normal'>
<float_array id="box-0-Normal-array" count="18">
1.0 0.0

o H PO OI

.0
.0
.0
.0
.0

OOOH
OOOO
HOOO
OOOO

O 0O 0.0 -1. O
</float_array>
<technique_common>

<accessor source="#box-0-Normal-array" count="6" stride="3">
<param name="X" type=""float'/>
<param name="Y" type=""float'/>
<param name="Z" type="float'/>
</accessor>
</technique_common>
</source>
<vertices id="box-Vtx'>
<input semantic="POSITION" source="#box-Pos"/>
</vertices>
<polygons count="6" material="WHITE">
<input semantic="VERTEX" source="#box-Vtx" offset="0"/>
<input semantic="NORMAL" source="#box-0-Normal" offset="1"/>

<p>0 4 24 34 1 4</p>
<p>02 12 52 4 2</p>
<p>6 3 73 33 2 3</p>
<p>01 41 61 2 1</p>
<p>3 0 70 50 1 0</p>
<p>55 75 65 4 5/p>
</polygons>
</mesh>
</geometry>

</library_geometries>
<library_visual_scenes>
<visual _scene id="DefaultScene">
<node id="Box" name="Box"'">
<translate> 0 0 O</translate>
<rotate> 0 0 1 O</rotate>
<rotate> 0 1 O O</rotate>
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<rotate> 1 0 0 O</rotate>
<scale> 1 1 1</scale>
<instance_geometry url="#box">
<bind_material>
<technique_common>
<instance_material symbol="WHITE" target="#whiteMaterial'/>
</technique_common>
</bind_material>
</instance_geometry>
</node>
</visual_scene>
</library_visual_scenes>
<scene>
<instance_visual _scene url="#DefaultScene"/>
</scene>
</COLLADA>

2008
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<profile_GLSL>

<profile_GLSL> COLLADA

<?xml version="1.0"7?>
<COLLADA xmlns="http://www.col lada.org/2008/03/COLLADASchema" version="1.5.0">
<asset>
<contributor>
<author></author>
<authoring_tool>RenderMonkey</authoring_tool>
<comments>0Output from RenderMonkey COLLADA Exporter</comments>
<copyright></copyright>
<source_data></source_data>
</contributor>
<created>2008-03-27T20:31:16Z</created>
<modified>2008-03-27T20:31:16Z</modi fied>
<unit meter="0.01" name="‘centimeter'></unit>
<up_axis>Y_UP</up_axis>
</asset>
<library_visual_scenes>
<visual_scene id="VisualSceneNode" name="untitled">
<node id="Model EO MESH O REF 1" name="'Model EO MESH O REF 1>
<instance_geometry url="#Model EO_MESH O _REF 1 lib">
<bind_material>
<technique_common>
<instance_material symbol="Textured_Bump_EO MP_MAT"
target="#Textured Bump_EO_MP_MAT">
<bind_vertex_input semantic="rm_Binormal"
input_semantic="BINORMAL"></bind_vertex_input>
<bind_vertex_input semantic="rm_Tangent"
input_semantic="TANGENT"></bind_vertex_input>
</instance_material>
</technique_common>
</bind_material>
</instance_geometry>
</node>
</visual_scene>
</library_visual_scenes>
<library_materials>
<material id="Textured_Bump EO_MP_MAT" name="Textured_Bump_EO MP_MAT">
<instance_effect url="#Textured Bump_EO_MP_FX">
<technique_hint platform="PC-OGL" profile="GLES2"
ref="Textured_Bump_EO_MP_TECH"></technique_hint>
<setparam ref="fSpecularPower_EO_PO0">
<float>25</float>
</setparam>
<setparam ref="fvAmbient_EO_PO'>
<float4> 0.368627 0.368421 0.368421 1</float4>
</setparam>
<setparam ref="fvDiffuse_EO PO'>
<float4>0.886275 0.885003 0.885003 1</float4>
</setparam>
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<setparam ref="fvEyePosition_EO_P0">
<float3>0 0 100</float3>
</setparam>
<setparam ref=""fvLightPosition_EO P0O">
<float3>-100 100 100</float3>
</setparam>
<setparam ref=""fvSpecular_EO_P0O">
<float4> 0.490196 0.488722 0.488722 1</float4>
</setparam>
</instance_effect>
</material>
</library_materials>
<library_effects>
<effect id="Textured_Bump_EO MP_FX">
<profile_GLSL>
<code sid="Vertex_ Program_EO PO _VP">uniform vec3 fvLightPosition;
uniform vec3 fvEyePosition;

varying vec2 Texcoord;
varying vec3 ViewDirection;
varying vec3 LightDirection;

attribute vec3 rm Binormal;
attribute vec3 rm_Tangent;

void main (void)
{

gl_Position = ftransform();
Texcoord = gl_MultiTexCoordO.xy;

vecd fvObjectPosition = gl_ModelViewMatrix * gl_Vertex;

vec3 fvViewDirection = fvEyePosition - fvObjectPosition.xyz;
vec3 fvLightDirection = fvLightPosition - fvObjectPosition.xyz;

vec3 fvNormal = gl_NormalMatrix * gl_Normal;
vec3 fvBinormal = gl_NormalMatrix * rm_Binormal;
vec3 fvTangent = gl_NormalMatrix * rm_Tangent;

ViewDirection.x = dot( fvTangent, fwWiewDirection );
ViewDirection.y = dot( fvBinormal, fvViewDirection );
ViewDirection.z = dot( fvNormal, fvViewDirection );

LightDirection.x = dot( fvTangent, fvLightDirection.xyz );
LightDirection.y = dot( fvBinormal, fvLightDirection.xyz );
LightDirection.z = dot( fvNormal, fvLightDirection_xyz );

}</code>
<code sid="Fragment_Program_EO_PO_FP">uniform vec4 fvAmbient;
uniform vec4 fvSpecular;
uniform vec4 fvDiffuse;
uniform float fSpecularPower ;

uniform sampler2D baseMap;
uniform sampler2D bumpMap;

varying vec2 Texcoord;

varying vec3 ViewDirection;
varying vec3 LightDirection;
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void main (void)

{

vec3 fvLightDirection = normalize( LightDirection );

vec3 fvNormal = normalize( ( texture2D( bumpMap, Texcoord ).xyz * 2.0 ) - 1.0 );
float fNDotL = dot( fvNormal, fvLightDirection );

vec3 fvReflection = normalize( ( ( 2.0 * fvNormal ) * fNDotL ) - fvLightDirection );
vec3 fvViewDirection = normalize( ViewDirection );

float fRDotV = max( 0.0, dot( fvReflection, fvVWiewDirection ) );

vec4 fvBaseColor = texture2D( baseMap, Texcoord );

vec4d fvTotalAmbient = fvAmbient * fvBaseColor;

vec4 fvTotalDiffuse = fvDiffuse * fNDotL * fvBaseColor;

vec4 fvTotalSpecular = fvSpecular * ( pow( fRDotV, fSpecularPower ) );

gl_FragColor = ( fvTotalAmbient + fvTotalDiffuse + fvTotalSpecular );

}</code>
<newparam sid="fSpecularPower_EO_P0">
<float>25</float>
</newparam>

<newparam sid=""fvAmbient_EO_PO'>
<float4> 0.368627 0.368421 0.368421 1</float4>
</newparam>
<newparam sid=""fvDiffuse_EO_PO'>
<float4> 0.886275 0.885003 0.885003 1</float4>
</newparam>
<newparam sid=""fvEyePosition_EO_P0">
<float3>0 0 100</float3>
</newparam>
<newparam sid=""fvLightPosition_EO_P0O">
<float3>-100 100 100</float3>
</newparam>
<newparam sid=""fvSpecular_EO_PO0O">
<float4> 0.490196 0.488722 0.488722 1</float4>
</newparam>
<newparam sid="baseMap_Sampler'>
<sampler2D>
<instance_image url="base"></instance_image>
<minfilter>LINEAR</minfilter>
<magfi lter>LINEAR</magfilter>
<mipfilter>LINEAR</mipfilter>
</sampler2D>
</newparam>
<newparam sid="bumpMap_Sampler"'>
<sampler2D>
<instance_image url="bump'></instance_image>
<minfilter>LINEAR</minfilter>
<magfi Iter>LINEAR</magfilter>
<mipfilter>LINEAR</mipfilter>
</sampler2D>
</newparam>
<technique sid="Textured_Bump_ EO_MP_TECH">
<pass sid="Pass_0">

<program>
<shader stage="'VERTEX"'>
<sources>
<import ref="Vertex Program_EO_PO_VP"></import>
</sources>
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</shader>
<shader stage=""FRAGMENT''>
<sources>
<import ref="Fragment Program EO PO _FP'"></import>
</sources>
</shader>
<bind_uniform symbol="fSpecularPower"'>
<param ref="fSpecularPower_EO_PO0"></param>
</bind_uniform>
<bind_uniform symbol="fvAmbient">
<param ref="fvAmbient EO_P0"></param>
</bind_uniform>
<bind_uniform symbol=""fvDiffuse">
<param ref="fvDiffuse EO_PO'"></param>
</bind_uniform>
<bind_uniform symbol="fvEyePosition">
<param ref="fvEyePosition_EO_P0O"></param>
</bind_uniform>
<bind_uniform symbol="fvLightPosition">
<param ref="fvLightPosition_EO_P0"></param>
</bind_uniform>
<bind_uniform symbol="fvSpecular'>
<param ref="fvSpecular_EQO_P0'></param>
</bind_uniform>
<bind_uniform symbol="baseMap'>
<param ref="baseMap_Sampler'></param>
</bind_uniform>
<bind_uniform symbol=""bumpMap'>
<param ref="bumpMap_Sampler'></param>
</bind_uniform>
</program>
</pass>
</technique>
</profile_GLSL>
<extra>
<technique profile="RenderMonkey"">
<RenderMonkey_TimeCycle>
<param type="float'>120.000000</param>
</RenderMonkey_TimeCycle>
</technique>
</extra>
</effect>
</library_effects>
<library_images>
<image id="base" name="base''>
<init_from >
<ref>_/Textured_Bump_GLSL/Fieldstone.tga</ref>
</init_from>
</image>
<image id="bump" name="bump'>
<init_from >
<ref>_/Textured_Bump_GLSL/FieldstoneBumpDOT3. tga</ref>
</init_from>
</image>
</library_images>
<library_geometries>
<geometry id="Model EO_MESH O REF_1_ lib" name="Model EO_MESH_O REF_1">
<mesh>
<source id="Model EO MESH_O REF_1_lib_positions" name="position'>



GLSL GLES2

<float_array id="Model _EO MESH_O_REF_1 lib_positions_array"
count="9">-50 -50 0 0 50 0 50 -50 O</float_array>
<technique_common>
<accessor count="3"
source="#Model_EO_MESH_O REF_1 lib_positions_array" stride="3">
<param name="X" type=""float''></param>
<param name="Y" type=""float''></param>
<param name="Z" type=""float''></param>
</accessor>
</technique_common>
</source>
<source id="Model EO MESH O REF 1 lib_normals" name="normal''>
<float_array id="Model_EO MESH_O REF_1 lib_normals_array" count="9">0 0O
-1 00 -10 0 -1</float_array>
<technique_common>
<accessor count="3" source="#Model_EO MESH O REF 1 lib_normals_array"
stride=""3">
<param name="X" type=""float''></param>
<param name="Y" type=""float''></param>
<param name="Z" type="float''></param>
</accessor>
</technique_common>
</source>
<source id="Model EO MESH O REF 1 lib_texcoords' name="texcoords">
<float_array id="Model_EO MESH_O REF 1 lib_texcoords_array" count="6">0
0 0.5 1 1 O</float_array>
<technique_common>
<accessor count="3"
source="#Model_EO_MESH_O _REF_1 lib_texcoords_array" stride="2">
<param name="X" type=""float''></param>
<param name="Y" type=""float''></param>
</accessor>
</technique_common>
</source>
<source id="Model EO MESH_O REF_1_lib_tangents" name="tangent'>
<float_array id=""Model_EO _MESH_O REF 1 lib_tangents_array"' count="9">1 0
010010 0</float_array>
<technique_common>
<accessor count="3"
source="#Model _EO_MESH_O_REF_1 lib_tangents_array" stride="3">
<param name="X" type=""float''></param>
<param name="Y" type=""float''></param>
<param name="Z" type="float''></param>
</accessor>
</technique_common>
</source>
<source id="Model EO MESH O REF 1 lib_binormals" name="binormal'>
<float_array id="Model_EO MESH_O REF 1 lib_binormals_array" count="9">0
1000001 O0</float_array>
<technique_common>
<accessor count="3"
source="#Model_EO_MESH_O REF_1 lib_binormals_array" stride="3">
<param name="X" type=""float''></param>
<param name="Y" type=""float''></param>
<param name="Z" type="float''></param>
</accessor>
</technique_common>
</source>
<vertices id="Model EO MESH O REF 1 lib_vertices'">
<input semantic="POSITION"
source="#Model _EO_MESH_O _REF_1 lib_positions'></input>
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<input semantic="NORMAL"
source="#Model _EO _MESH_O_REF_1_lib_normals'></input>
<input semantic="TEXCOORD"
source="#Model _EO_MESH_O_REF_1 lib_texcoords'></input>
<input semantic="TANGENT"
source="#Model _EO_MESH_O_REF_1_lib_tangents'></input>
<input semantic="BINORMAL"
source="#Model _EO_MESH_O_REF_1 lib_binormals'></input>
</vertices>
<triangles count="1" material="Textured_Bump_EO_MP_MAT">
<input offset="0" semantic=""VERTEX"
source="#Model _EO_MESH_O_REF_1 lib_vertices"></input>
<p>0 1 2</p>
</triangles>
</mesh>
</geometry>
</library_geometries>
<scene>
<instance_visual_scene url="#VisualSceneNode''></instance_visual_scene>
</scene>
</COLLADA>

<profile_GLES2>

<profile_GLES2> COLLADA

<?xml version="1.0" encoding="UTF-8"?>
<COLLADA xmlns="http://www.col lada.org/2008/03/COLLADASchema" version="1.5.0">
<asset>
<contributor>
<author></author>
<authoring_tool>RenderMonkey</authoring_tool>
<comments>0Output from RenderMonkey COLLADA Exporter</comments>
<copyright></copyright>
<source_data></source_data>
</contributor>
<created>2008-03-27T20:31:07Z</created>
<modified>2008-03-27T20:31:07Z</modi fied>
<unit meter="0.01" name="‘centimeter'></unit>
<up_axis>Y_UP</up_axis>
</asset>
<library_visual_scenes>
<visual_scene id="VisualSceneNode" name="untitled">
<node id="Model EO MESH O REF 1" name="Model EO MESH O REF 1>
<instance_geometry url="#Model EO_MESH O _REF 1 lib">
<bind_material>
<technique_common>
<instance_material symbol="Textured_Bump_EO MP_MAT"
target="#Textured_Bump_EO_MP_MAT">
<bind_vertex_input semantic="rm_Binormal"
input_semantic="BINORMAL"></bind_vertex_input>
<bind_vertex_input semantic="rm_Tangent"
input_semantic="TANGENT"></bind_vertex_input>
</instance_material>
</technique_common>
</bind_material>
</instance_geometry>
</node>
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</visual_scene>
</library_visual_scenes>
<library_materials>
<material id="Textured_Bump EO_MP_MAT" name="Textured_Bump_EO MP_MAT">
<instance_effect url="#Textured Bump_EO_MP_FX">
<technique_hint platform="PC-OGL" profile="GLES2"
ref="Textured_Bump_EO_MP_TECH"></technique_hint>
<setparam ref="fSpecularPower_EO_PO0">
<float>25</float>
</setparam>
<setparam ref="fvAmbient_EO_PO'>
<float4> 0.368627 0.368421 0.368421 1</float4>
</setparam>
<setparam ref="fvDiffuse_EO PO'>
<float4> 0.886275 0.885003 0.885003 1</float4>
</setparam>
<setparam ref="fvEyePosition_EO_P0">
<float3>0 0 100</float3>
</setparam>
<setparam ref=""fvLightPosition_EO P0O">
<float3>-100 100 100</float3>
</setparam>
<setparam ref=""fvSpecular_EO_P0O">
<float4> 0.490196 0.488722 0.488722 1</float4>
</setparam>
<setparam ref="matViewProjection_EO_ PO'>
<float4x4>-2.22782 -0.0171533 0.0525642 1.05927e-007 -0.0458611 2.04965
-1.27486 4.56546e-005 0.0159767 0.528878 0.849727 199.199 0.0159607 0.528349
0.848877 200</float4x4>
</setparam>
<setparam ref="matViewProjectionlnverseTranspose_ EO P0O">
<float4x4>-0.448593 -0.00345406 0.0105843 1.11448e-010 -0.00786852
0.351669 -0.218728 -1.53279e-008 3.18896 105.564 169 .606 -0.999002 -3.17619 -105.142
-168.927 1</float4x4>
</setparam>
</instance_effect>
</material>
</library_materials>
<library_effects>
<effect id="Textured_Bump_EO MP_FX">
<profile_GLES2 language=""">
<code sid="
Vertex_Program_EO_PO_VP">uniform mat4 matViewProjectionlnverseTranspose;
uniform mat4 matViewProjection;
uniform vec3 fvLightPosition;
uniform vec3 fvEyePosition;

varying vec2 Texcoord;
varying vec3 ViewDirection;
varying vec3 LightDirection;

attribute vec4 rm Vertex;
attribute vec4 rm_TexCoordO;
attribute vec4 rm Normal;
attribute vec4 rm Binormal;
attribute vec4 rm_Tangent;

void main (void)

{

gl_Position = matViewProjection * rm_Vertex;
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}

F

Texcoord = rm_TexCoord0.xy;
vec4 fvObjectPosition = matViewProjection * rm_Vertex;

vec3 fvViewDirection = fvEyePosition - fvObjectPosition.xyz;
vec3 fvLightDirection = fvLightPosition - fvObjectPosition.xyz;

vec3 fvNormal = (matViewProjectionlnverseTranspose * rm_Normal).xyz;
vec3 fvBinormal = (matViewProjectionlnverseTranspose * rm_Binormal).xyz;
vec3 fvTangent = (matViewProjectionlnverseTranspose * rm_Tangent)._xyz;

ViewDirection.x = dot( fvTangent, fwiewDirection );
ViewDirection.y = dot( fvBinormal, fvViewDirection );
ViewDirection.z = dot( fvNormal, fvVWiewDirection );

LightDirection.x
LightDirection.y
LightDirection.z

dot( fvTangent, fvLightDirection.xyz );
dot( fvBinormal, fvLightDirection.xyz );
dot( fvNormal, fvLightDirection_.xyz );

</code>
<code sid="
ragment_Program EO_PO_FP'>#ifdef GL_FRAGMENT_PRECISION_HIGH
//
precision highp float;

#else

precision mediump Float;

#endif

u
u
u
u

u
u

V.,
V.,
V.,

\

{

}

niform vecd4d fvAmbient;
niform vecd4 fvSpecular;
niform vecd4 fvDiffuse;
niform float fSpecularPower;

niform sampler2D baseMap;
niform sampler2D bumpMap;

arying vec2 Texcoord;
arying vec3 ViewDirection;
arying vec3 LightDirection;

oid main (void)

vec3 fvLightDirection = normalize( LightDirection );
vec3 fvNormal = normalize( ( texture2D( bumpMap, Texcoord ).xyz * 2.0 ) - 1.0 );
float fNDotL = dot( fvNormal, fvLightDirection );

vec3 fvReflection = normalize( ( ( 2.0 * fvNormal ) * fNDotL ) - fvLightDirection );
vec3 fvViewDirection = normalize( ViewDirection );
float fRDotV = max( 0.0, dot( fvReflection, fvVWiewDirection ) );

vec4 fvBaseColor = texture2D( baseMap, Texcoord );
vec4d fvTotalAmbient = fvAmbient * fvBaseColor;

vec4 fvTotalDiffuse fvDiffuse * fNDotL * fvBaseColor;
vec4 fvTotalSpecular = fvSpecular * ( pow( fRDotV, fSpecularPower ) );

gl_FragColor = ( fvTotalAmbient + fvTotalDiffuse + fvTotalSpecular );

</code>
<newparam sid="fSpecularPower_EO_PO0">
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<float>25</float>
</newparam>
<newparam sid=""fvAmbient_EO_PO'>
<vec4>0.368627 0.368421 0.368421 1</vec4>
</newparam>
<newparam sid=""fvDiffuse_EO_PO'>
<vec4>0.886275 0.885003 0.885003 1</vec4>
</newparam>
<newparam sid=""fvEyePosition_EO_P0">
<vec3>0 0 100</vec3>
</newparam>
<newparam sid=""fvLightPosition_EO P0O">
<vec3>-100 100 100</vec3>
</newparam>
<newparam sid=""fvSpecular_EO_PO0">
<vec4>0.490196 0.488722 0.488722 1</vec4>
</newparam>
<newparam sid="matViewProjection_EO_ PO'>
<semantic>ViewProjection</semantic>
<mat4>-2.22782 -0.0458611 0.0159767 0.0159607 -0.0171533 2.04965 0.528878
0.528349 0.0525642 -1.27486 0.849727 0.848877 1.05927e-007 4.56546e-005 199.199
200</mat4>
</newparam>
<newparam sid="matViewProjectionlnverseTranspose_EO P0O">
<semantic>ViewProjectionlnverseTranspose</semantic>
<mat4>-0.448593 -0.00786852 3.18896 -3.17619 -0.00345406 0.351669 105.564
-105.142 0.0105843 -0.218728 169.606 -168.927 1.11448e-010 -1.53279e-008 -0.999002
1</mat4>
</newparam>
<newparam sid="baseMap_Sampler'>
<sampler2D>
<instance_image url="base"></instance_image>
<minfilter>LINEAR</minfilter>
<magfi Iter>LINEAR</magfilter>
<mipfilter>LINEAR</mipfilter>
</sampler2D>
</newparam>
<newparam sid="bumpMap_Sampler'>
<sampler2D>
<instance_image url="bump'></instance_image>
<minfilter>LINEAR</minfilter>
<magfi Iter>LINEAR</magfilter>
<mipfilter>LINEAR</mipfilter>
</sampler2D>
</newparam>
<technique sid="Textured_Bump_ EO_MP_TECH">
<pass sid="Pass_0">
<program>
<shader stage="'VERTEX"'>
<sources>
<import ref="Vertex Program_EO_PO_VP"></import>
</sources>
</shader>
<shader stage=""FRAGMENT''>
<sources>
<import ref="Fragment Program EO PO _FP'"></import>
</sources>
</shader>
<bind_uniform symbol="fSpecularPower"'>
<param ref="fSpecularPower_EO_PO0"></param>
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</bind_uniform>
<bind_uniform symbol="fvAmbient">
<param ref="fvAmbient EO_P0O'"></param>
</bind_uniform>
<bind_uniform symbol=""fvDiffuse">
<param ref="fvDiffuse EO_PO'"></param>
</bind_uniform>
<bind_uniform symbol="fvEyePosition">
<param ref="fvEyePosition_EO_ P0O"></param>
</bind_uniform>
<bind_uniform symbol="fvLightPosition">
<param ref="fvLightPosition_EO_P0"></param>
</bind_uniform>
<bind_uniform symbol="fvSpecular'>
<param ref="fvSpecular_EQO_P0'></param>
</bind_uniform>
<bind_uniform symbol="matViewProjection'>
<param ref="matViewProjection_EO_ P0O'></param>
</bind_uniform>
<bind_uniform symbol="matViewProjectionlnverseTranspose'>
<param ref="matViewProjectionlnverseTranspose EO P0"></param>
</bind_uniform>
<bind_uniform symbol="baseMap'>
<param ref=""baseMap_Sampler'></param>
</bind_uniform>
<bind_uniform symbol=""bumpMap'>
<param ref="bumpMap_Sampler'></param>
</bind_uniform>
</program>
</pass>
</technique>
</profile_GLES>
<extra>
<technique profile="RenderMonkey"">
<RenderMonkey_TimeCycle>
<param type="float'>120.000000</param>
</RenderMonkey_TimeCycle>
</technique>
</extra>
</effect>
</library_effects>
<library_images>
<image id="base" name="base''>
<init_from>
<ref>_/Textured_Bump_GLES2/Fieldstone.tga</ref>
</init_from>
</image>
<image id="bump" name="bump'>
<init_from >
<ref>_/Textured_Bump_GLES2/FieldstoneBumpDOT3.tga</ref>
</init_from>
</image>
</library_images>
<library_geometries>
<geometry id="Model EO_MESH O REF_1_ lib" name="Model EO_MESH_O REF_1">
<mesh>
<source id="Model _EO MESH_O REF_1_lib_positions" name="position'>
<float_array id="Model _EO _MESH_O_REF_1 lib_positions_array"
count="9">-50 -50 0 0 50 0 50 -50 O</float_array>
<technique_common>



GLSL GLES2

<accessor count="3"
source="#Model _EO_MESH_O REF_1 lib_positions_array" stride="3">
<param name="X" type=""float''></param>
<param name="Y" type=""float''></param>
<param name="Z" type="float''></param>
</accessor>
</technique_common>
</source>
<source id="Model EO MESH O REF 1 lib_normals" name="normal''>
<float_array id="Model_EO MESH_O REF_1 lib_normals_array" count="9">0 0O
-1 00 -100 -1</float_array>
<technique_common>
<accessor count="3" source="#Model_EO MESH O REF 1 lib_normals_array"
stride=""3">
<param name="X" type=""float''></param>
<param name="Y" type=""float''></param>
<param name="Z" type=""float''></param>
</accessor>
</technique_common>
</source>
<source id="Model EO MESH O REF 1 lib_texcoords' name="texcoords">
<float_array id="Model_EO MESH_O REF 1 lib_texcoords_array" count="6">0
0 0.5 1 1 O</float_array>
<technique_common>
<accessor count="3"
source="#Model_EO_MESH_O REF_1 lib_texcoords_array" stride="2">
<param name="X" type=""float''></param>
<param name="Y" type=""float''></param>
</accessor>
</technique_common>
</source>
<source id="Model EO MESH_O REF_1_lib_tangents" name="tangent'>
<float_array id=""Model_EO _MESH_O REF 1 lib_tangents_array" count="9">1 0
010010 0</float_array>
<technique_common>
<accessor count="3"
source="#Model _EO_MESH_O_REF_1 lib_tangents_array" stride="3">
<param name="X" type=""float''></param>
<param name="Y" type=""float''></param>
<param name="Z" type="float''></param>
</accessor>
</technique_common>
</source>
<source id="Model EO MESH O REF 1 lib_binormals' name="binormal'>
<float_array id="Model_EO MESH_O REF 1 lib_binormals_array" count="9">0
1000001 O0</float_array>
<technique_common>
<accessor count="3"
source="#Model_EO_MESH_O REF_1 lib_binormals_array" stride="3">
<param name="X" type=""float''></param>
<param name="Y" type=""float''></param>
<param name="Z" type="float''></param>
</accessor>
</technique_common>
</source>
<vertices id="Model EO MESH O REF 1 lib_vertices">
<input semantic="POSITION"
source="#Model _EO_MESH_O _REF_1 lib_positions'></input>
<input semantic="NORMAL"
source="#Model _EO_MESH_O_REF_1_lib_normals'></input>
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<input semantic="TEXCOORD"
source="#Model _EO_MESH_O_REF_1 lib_texcoords'></input>
<input semantic="TANGENT"
source="#Model _EO_MESH_O_REF_1_lib_tangents'></input>
<input semantic="BINORMAL"
source="#Model _EO_MESH_O_REF_1 lib_binormals'></input>
</vertices>
<triangles count="1" material="Textured_Bump_EO_MP_MAT">
<input offset="0" semantic=""VERTEX"
source="#Model _EO_MESH_O_REF 1 lib_vertices"></input>
<p>0 1 2</p>
</triangles>
</mesh>
</geometry>
</library_geometries>
<scene>
<instance_visual_scene url="#VisualSceneNode''></instance_visual_scene>
</scene>
</COLLADA>
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