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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
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<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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COLLADA

1 DCC
1

1

3D
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DAG

DCC

DCC

)l DCC

1 DCC

Sony Computer
Entertainment SCE SCE

SCE

1 SCE  COLLADA

1 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
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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
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file#27.dae

SID

sid

SID
COLLADA id

SID
SID

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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