model model

5-1

5-1

3D
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VRML VRML

(Avatar)
VRML
5.1 VRML
VRML
VRML
VRML
VRML
(rotation) Transform

Transform {
translation xXyz
rotation abct

92

VRML

VRML

(translation)

(Node)



translation X, V, Z

rotation a, b, ¢
R 0 R
VRML
Transform
Transform {
translation T
rotation RO

children Transform {
translation T
rotation RA

Transform children
(Global Coordinate System)

(Local Coordinate System)

translation
translation
rotation rotation
translation
translation
rotation
translation translation
rotation rotation
translation  rotation translation
children Transform
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Transform

Transform

(Global Coordinate System)

(Local Coordinate System)

Transform Transform
(Local Coordinate System)
X, y, Z Rx; Rya RZ
1 0 0
R (¢)=]0 cosa —sina (5.1)
0 sina cosa
[ cos B 0 sin B ]
R,(B)=| 0 1 0 (5.2)
| —sin f 0 cos |
‘cosy —siny O]
RZ()/): simy cosy O (5.3)
i 0 0 1_
a, ﬁ’ Yy Rx’ RY’ RZ
XY Z a, B,y 5.2 (a)a (b)a (C)
nyz
nyz (a’ 1877) = Rz(}/)Ry(ﬂ)Rr (a)
cosy —siny Of cosfp 0 sing 0 0

=|siny
0

cosy O 0 1 0

0 1
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—sinff 0 cospf

0 cosa -sina

sinaa cosa



5.4)

a
Z

ZV

(a)

Z'V
(c) z y
5-2 X,Y, Z a, B,y
(5.4)
nyz (a’ ﬁ’ J}) =
cosacos fcosy cosasin fsiny —sinacosy cosasin fcosy +sinasiny
sin cos [ sina cos Bsiny +cosacosy sinasin fcosy —cosasiny |(5.5)
—sin cos fsiny cos fcosy

5.1) (52) (5.3) Xy z

Rarbitrary
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2
ka. +c

Rarbitmry (6) = kaxay * Saz

ka.a, —sa,

VRML

Transform{
translation
rotation
children[

Transform{

rotation

children[............

]

transform
rotation

transform

ka.a,—sa,
2
ka; +c

ka,a. +sa,

translation

rotation
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ka.a. +sa,

ka,a. - sa, (5.6)
ka® +c

c=cos® s=sind k=I-



polygon

transform translation
rotation 0100
transform rotation
0-10pB P
5-3
polygon polygon
Np y  polygon
0 0
Np -
£ (5.7)
| Nplly|

5-3
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transform translation

rotation Np vy
(5.7) transform
rotation
0-10pB P 0-10
5.3
1.
(The University of North Carolina at
Chapel Hill.) S. Gottschalk Rapid.lib
Rapid Rapid VRML
C 3D model
2.
0 1
53.1
(The University of North Carolina at
Chapel Hill.) S. Gottschalk Rapid.lib
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Rapid VRML
Rapid VRML 3D model Rapid
5.1 Rapid VRML
[28]
5-1 Rapid VRML
Rapid VRML
X,y Z X,y Z
( translation ) 1x3 1x3
3x3
I x4
( rotation )
X, Y, Z
('scale)
3D model 3D model VRML
triangle polygon
( geometry ) EAI
polygon CosmoWords2.0
Rapid

Collide(R1, T2, CollideModel 1, R2, T2, CollideModel 2,
ALL CONTACTS)

R1

R2

CollideModel

3x3
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T1 T2

RO RI

TO TI



5.2

(5.6) (5.2) (5.8)
R1 R2
cosf 0 sinp ka® +c ka.a,—sa. ka.a +sa,
0 1 0 ka.a, + sa. kai +c ka,a_ —sa, (5.8)
—sinf 0 cosf| ka,a,—sa, ka,a, +sa, ka® + c
532
Rapid
VRML XZ 0
1
VRML XZ
0 1
1. 3DS  TopView render TopView
2.
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XZ

rapid
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VRML
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