o (Presence)
o (Interactivity)
o (Autonomy)

® VR Toolkit

® \World Toolkit
® VRML

® Java 3D

VRML (Virtual Reality Modeling Language)

Java 3D

® Java

VRML

DXF

VRML

VRML

(EAI)

Web3D
JavaScript Java
VRML



® CosmoPlayer
® Text Editor

°
. [ ] | | [ ] [ 1]
| |
VRML
VRML
#VRML V2.0 utf8
Shape {
geometry Sphere {} #

}

o VRML ]

o VRML ]

o #

o VRML

® VRML WRL

VRML
#VRML V2.0 utf8

Shape V2.0 VRML
utf8 1.0 VRML

#VRML V1.0 ascii 2.0
VRML
#VRML V2.0 utf8

° #VRML V2.0 utf8

#
VRML VRML




o{.}
o Shape
® VRML Shape

geometry

Shape
geometry appearance

Shape

Shape {
geometry
appearance

}

® appearance Appearance

® geometry
® Box , Cone , Cylinder , Sphere , Text , Extrusion ,
ElevationGrid , IndexedFaceSet , IndexedLineSet , PointSet

#VRML V2.0 utf8
Shape {
geometry Sphere {}
appearance Appearance {
material Material {}

}




Sphere
Shape geometry

Sphere

Sphere {
radius

}

® radius
® radius
o

#VRML V2.0 utf8
Shape {
geometry Sphere {
radius 2
}
appearance Appearance {
material Material {}

}
3
Box
Shape geometry
Box
Box {
size Xyz
3
® size X y
® size
[

#VRML V2.0 utf8

Shape {
geometry Box {
size 2 3 4
}
appearance Appearance {
material Material {}
}
3
Cone

Shape geometry



Cone

Cone {
bottomRadius
height
bottom
side
3
® bottomRadius height
® bottom TRUE FALSE TRUE
® side TRUE FALSE TRUE
#VRML V2.0 utf8
Shape {
geometry Cone {
bottomRadius 2.5
height 4
}
appearance Appearance {
material Material {}
}
3
Cylinder
Shape geometry
Cylinder
Cylinder {
radius
height
bottom
top
side
3
® radius height
® bottom TRUE FALSE TRUE
® top TRUE FALSE TRUE
® side TRUE FALSE TRUE

#VRML V2.0 utf8

Shape {
geometry Cylinder {
radius 2.5
height 4
}

appearance Appearance {
material Material {}

}




Appearance

Shape appearance

Appearance

Appearance {
material
texture
textureTransform

}

® material

® texture

ImageTexture

® textureTransform

TextureTransform

Material

Material

MovieTexture

texture

Appearance

PixelTexutre

material

Material

Material {
ambientintensity
diffuseColor
specularColor
shininess
emissiveColor r g
transparency

rg
rg

}

b
b

b

® ambientintensity

® diffuseColor

® specularColor

® shininess

® emissiveColor

® transparency
0




#VRML V2.0 utf8

Shape {
geometry Sphere {
radius 2
}
appearance Appearance {
material Material {
diffuseColor 1 00 #
}
}
}

#VRML V2.0 utf8

Shape {
geometry Sphere {
radius 2
}
appearance Appearance {
material Material {
diffuseColor 1 00 #
specularColor 1 1 1 #
}
}
3
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EmEditor

enshu.wrl

#VRML V2.0 utf8
Shape {

geometry Sphere {}
b

Web

#VRML V2.0 utf8
Shape {
geometry Sphere {}
appearance Appearance {
material Material {

}
}
+

#VRML V2.0 utf8
Shape {
geometry Sphere { radius 2 }
appearance Appearance {
material Material {

}
}
+

#VRML V2.0 utf8
Shape {
geometry Sphere { radius 2 }
appearance Appearance {
material Material {
diffuseColor 0 0 0.4
}

}
+

#VRML V2.0 utf8
Shape {
geometry Sphere { radius 2 }
appearance Appearance {
material Material {
diffuseColor 0 0 0.4
specularColor 0.6 0.6 0.6

}
}

+

(x) 0.5

) 2

(z) 0.75 VRML

kadai.wrl




Text

Text

Sphere

Text {
string [
fontStyle
length [
maxExtent

}

® string
® fontStyle
® length

® maxExtent

Text

FontStyle

#VRML V2.0 utf8
Shape {

}

geometry Text { string [ “How”, “Are”, “you?” ] }

FontStyle
Text

FontStyle

FontStyle {
family
style
size
spacing
horizontal
leftToRight
topToBottom
Justify
language

be

('SERIF™ "SANS™ "TYPEWRITER'™)

(C'PLAIN™ "BOLD™ "ITALIC™ "BOLDITALIC™)

® family
)  "SANS" (Helvetica

)

® style
"BOLDITALIC" (
® size
® spacing
10

"SERIF" (Times Roman
) "TYPEWRITER" (Courier

["fontl" "font2" "SERIF" ]
"SERIF"

"PLAIN" ( ) "ITALIC" (

) "BOLD" (

) "PLAIN"

1.0
1.0




® horizontal TRUE FALSE TRUE
o leftToRight TRUE FALSE
leftToRight TRUE FALSE
TRUE
o topToBottom TRUE FALSE
topToBottom TRUE FALSE
TRUE
® justify "BEGIN" "FIRST" "MIDDLE" "END"
® language "jp"
FontStyle
#VRML V2.0 utf8
Shape {

geometry Text {
string [ "How", "Are", "you?" ]
fontStlye FontStyle {
family “ Sans”
style “ BOLDITALIC"
size 1.3
justify "MIDDLE"

ImageTexture

ImageTexture

ImageTexture {
url url
repeatS S
repeatT T

}

® Appearance

VRML url http://...

GIF, JPEG
® repeatS repeatT TRUE

ImageTexture

url

url

TRUE

Appearance {
texture ImageTexture { url “image.gif” }

¥

11




TextureTransform

ImageTexture
ImageTexture
TextureTransform {
center XYy
rotation r
scale XYy
translation XYy
® center rotation scale
® rotation, scale translation
scale scale2 1
S

Navigationinfo

Navigationinfo

Navigatoninfo {
avatarSize [ radius, height, knee ]
headlight ON/OFF
speed
type ("WALK"™ "FLY™ "EXAMINE"™ "NONE')
visibilityLimit
3
[
[0.25, 1.6, 0.75]
® headlight ON
® speed
1.0 2.0
® type

"WALK?”, “FLY”, “EXAMINE”, “NONE”
® visibilityLimit

Navigationinfo

0.0

\ Navigationinfo { type [ “WALK”, “EXAMINE” ] }

12




Background

Background {

skyColor Lrgb, rgb, .. 1]
skyAngle [ , y e
groundColor [rgb rghb, ..1J|
groundAngle [ , ,
backurl url
frontUrl url
lefturl url
righturl url
topurl url
bottomUrl url
}
® skyColor
skyAngle
® groundColor
skyAngle
® backUrl, frontUrl, rightUrl, leftUrl, topUrl, bottomUrl
X X y y
url

Background {

skyColor [ 0.5 0.9 0.9, 0.5 0.9 0.9 ]

skyAngle [ 1.5708 ]

groundColor [ 0.5 0.4 0.2, 0.5 0.4 0.2 ]

skyAngle [ 1.5708 ]

BackGround {
backUrl “back.gif”
frontUrl “back.gif”
rightUrl “back.gif”
leftUrl “back.gif”
topUrl “back.gif”

bottomUrl “back.gif”

13




Group

Group

Group {
bboxCenter
bboxSize
children

}

XYy z
XYy z

® children

® bboxCenter

® bboxSize
® VRML

Group

Shape Group

bboxSize

-1-1-1

#VRML V1.0 utf8
Group {
children [

}

Shape { ... }
Shape { ... }
Group { ... }

Transform

Transform

Transform {

rotation
scale

bboxCenter
bboxSize
children

}

translation

Xyz
xXyzr
Xyz

scaleOrientation xXyzr

® Group

® translation

@ rotation

® scale

14

children

children

children

children

XYz




Xyz>0

® scaleOrientation

Transform

scale

children

Xyz

#VRML V1.0 utf8
Transform {
translation 5 0
children [
Shape {
Shape {
Group {
Transfo

}

0

-}

-}

-}
m{ ..}

Billboard

Billboard

Transform

#VRML V1.0 utf8

Billboard {
axisOfRotation
bboxCenter
bboxSize
children

}

Xyz

® Billboard
Z
® axisOfRotation
010 vy

Billboard

Transform

children

Billboard {
children [
Shape {

}

geometry Text { string “For SALE” }

15




enshu.wrl EmEditor enshul.wrl
EmEditor
EmEditor
enshu.wrl #VRML V2.0 utf8
Shape {
geometry Sphere { radius 2 }
appearance Appearance {
material Material {
diffuseColor 0 0 0.4
specularColor 0.6 0.6 0.6
}
}
bs
Shape Transform #VRML V2.0 utf8
children Transform {
children [
Shape {
Shape geometry Sphere { radius 2 }
appearance Appearance {
material Material {
diffuseColor 0 0 0.4
specularColor 0.6 0.6 0.6
s
}
by
1
bs
Transform translation | #VRML V2.0 utf8
Shape Transform {
y 3 translation 0 2 O
children [
Shape {
geometry Sphere { radius 2 }
appearance Appearance {
material Material {
diffuseColor 0 0 0.4
specularColor 0.6 0.6 0.6
¥
}
}
1
bs
3 1 #VRML V2.0 utf8
Transform {
translation 0 2 O
children [
Shape Shape {
s
1
b
Shape {

geometry Cylinder { height 3 radius 1 }
appearance Appearance {
material Material {
diffuseColor 1 1 0

16




}

}
}
Shape #VRML V2.0 utf8
Transform Transform {
Transform children trgnslatlon 0150
children [
Transform {
translation 0 2 O
children [
1.5 Shape {
}
1
}
Shape {
geometry Cylinder { height 3 radius 1 }
appearance Appearance {
material Material {
diffuseColor 1 1 0O
}
+
}
1
bs
#VRML V2.0 utf8
(0, 0, 1) 0.7854 Transform {
/4 trans!atlon 0150
rotation 0 O 1 0.7854
children [
Transform {
translation 0 2 O
children [
Shape {
}
1
e
Shape {
geometry Cylinder { height 3 radius 1 }
appearance Appearance {
material Material {
diffuseColor 1 1 0
}
}
}
1
b5
VRML (kadai.wrl) 0,1,0
(0,0,0) 0.7 0.5
X

17




a, b,cd e

Coordinate {
point[040,-30-3,-303,303,30-3]

X y z
0 0 4 0
1 -3 0 -3
2 -3 0 3
3 3 0 3
4 3 0 -3
Coordinate

}
0 0 1 2
1 0 2 3
2 0 3 4
3 0 4 1
4 4 3 2
IndexedFaceSet

coordinatelndex

u_ln

IndexedFaceSet {

coord Coordinate {

point[040,-30-3,-303,303,30-3]

}

coordindex[0,1,2,-1, 0,2,3,-1, 0,3,4,-1, 0,4,1,-1, 4,3,2,1,-1]

18

Coordinate

Coordinate



IndexedFaceSet

IndexedFaceSet

IndexedFaceSet {

ccw
convex
solid

color
normal
texCoord
colorindex

coord
coordIndex

creaseAngle

normal Index
texCoordIndex

colorPerVertex
normalPerVertex

® ccw

TRUE

® convex

® solid

® colorPerVertex, normalPerVertex, color, normal, texCood

cleaseAngle

TRUE

FALSE

TRUE

TRUE
TRUE

® colorindex, normallndex, texCoordIndex

® coord

® coordIndex

ElevationGrid

Coordinate

19



#VRML V2.0 utf8
Shape {
geometry IndexedFaceSet {
coord Coordinate {
point [

}

coordIndex

[
1
2
, 3,
4
3

~ O O O O
N EFP, DWDN
1
H

]
¥

appearance Appearance {
material Material {}

¥
}

“?-.rﬂ’Ilrlel' BEE) BTl Ve T CovmiicanT
IR B PN SR

'5 £ LED & =Y. 8 ri.].n!Iugrjennelnftuknlfgueln.wrl"'

Coordinate

IndexedFaceSet IndexedLineSet

Coordinate

PointSet coord

Coordinate {
point [ x yz, xy z, ... ]

}

Normal

IndexedFaceSet ElevationGrid

Normal

normal

Normal {

vector [ xy z, xy z, ...

}

Color

IndexedFaceSet IndexedLineSet

Color

ElevationGrid

Color {
color [ rgb, rgb, ... ]

}

20

PointSet color




IndexedLineSet

IndexedLineSet

IndexedFaceSet {
colorPerVertex
color
colorindex
coord
coordIndex

}

® colorPerVertex TRUE FALSE
TRUE
® color Color

® colorindex

® coord Coordinate

® coordIndex

#VRML V2.0 utf8

Shape {
geometry IndexedLineSet {
coord Coordinate {
point [0 4 0, -3 0-3,-3 0 3,3 0 3,3 0-31]
ioordlndex [ _tc-ﬁu_-:a BEE) F70) Py 7@ Commmicstor
0, 1, -1, CEIBabad W
0,2, -1, | # L5 4 [flla: fust/pacplae/toksl /sanpla wr|®
0, 3, -1,
0, 4, -1,
4,3, 2,1, 4, -1
1
color Color {
color [
100,
010,
001,
101,
011
1
}
}
}

21




#VRML V2.0 utf8
Shape {
geometry IndexedLineSet {
colorPerVertex FALSE
coord Coordinate {
point [0 4 0,-3 0-3,-3 0 3,3 0 3,3 0-3]
coordIndex [ [ 7oih@ RO Q) Seo 7@ Commmianr
0, 1, -1, A F ARt sk T
0, 2, -1,
0, 3, -1,
0, 4, -1,
4, 3, 2,1, 4, -1
1
color Color {
color [
100,
010,
001,
101,
011
1
}
}
}
PointSet
Shape geometry
PointSet
PointSet {
color
coord
}
® color Color
® coord Coordinate
IndexedFaceSet

22



/

Extrusion
1. (cross section)
0, 2,0) (2,4,0)

2. crossSection

3. spine

4. scale

5. orientation

Extrusion {
crossSection [11,1-1,-1-1,-11]
spine[000,020,240]
scale[11,11,11]
orientation[0100,0100,0100]
}
Extrusion
Shape geometry
Extrusion
Extrusion {

creaseAngle
cew
convex
solid
beginCap
endCap
crossSection [ 0, 1, ]
scale [ 0 , 1 . -1
orientation [ 0 , 1 s -]
spine [ 0, 1, .. 1]

23



o cleaseAngle

0
® ccwW TRUE
FALSE
TRUE
® convex TRUE
TRUE
® solid TRUE
TRUE
® beginCap endCap TRUE
TRUE
® crossSection Xz scale
X z
@ orientation
® spine
#VRML V2.0 utf8
Shape {
geometry Extrusion {
crossSection [
01,1-1, -1-1,01 #
]
orientation [
0100, #
0100.2, # 0.2
0010.5 # 0.5
] ["T """"""""""""""""""""""""""""""""""""" ]'_r"
scale [ . .‘?wﬂ’mﬂ BEE) Bl e TE Commeiair
11, e A DHat sk T
1.5 1-51 o LED & B r:l.ln:Iusrfenneln_ﬂ:nknlfﬂueln.wrl"
11
1
spine [
00O,
020,
141
]
}
appearance Appearance {
material Material {}
}
}

24




ElevationGrid
Shape geometry

ElevationGrid

ElevationGrid {
creaseAngle
cow
convex
solid
colorPerVertex
normalPerVertex
color
normal
texCoord
xDimension
zDimension
xSpacing
zSpacing
height

1 N X N X

® creaseAngle, ccw, convex, solid

® colorPerVertex TRUE
TRUE

® normalPerVertex TRUE

® color

® normal

® texCoord

® xDimension zDimensions

® xSpacing zSpacing
® height

Extrusion

TRUE

FALSE

FALSE

Color

Normal

TextureCoordinate

25



#VRML V2.0 utf8

| ]

Shape { ‘?-M’.I'PIII' BEE FTE Fev T Cowmemiesnr
geometry ElevationGrid { e At £ ek 3
xDimension 4
zDimension 5
xSpacing 1
zSpacing 1
height [
0, 0, 0,0,
0,1, 1,0,
1, 2, 2,1,
0,1, 1,0,
0,0,0,0
1
}
appearance Appearance {
material Material {}
}
3
(a) (b) VRML
(a) \K;:\ ,:;7/
/ \: <:/ \ 4
—»‘ 1 - —> 1’4—
- >
8
(b)
Step 1 Step 2
Y ¥
(2,2) 5
(0, 0)

(3,-1)
26




DirectionalLight SpotLight
SpotLight

DirectionalLight

PointLight

SpotLight

DirectionalLight

DirectionalLight {

direction 00 -1 #
color 111 #
intensity 1 #
on TRUE # on/off
ambientlntensity 0 #
s
direction:
00 -1 Z
color: RGB 01 111
intensity: 0 1 1
on: on/off TRUE on FALSE off
TRUE on
ambientlntensity: 0 1
#VRML V2.0 utf8
DirectionalLight {
direction 1 0 O # X
color 010 #

ambientlntensity 0.2#

}
Shape {
geometry Sphere {}
appearance Appearance {
material Material {}
}



PointLight

PointLight {

location
color
intensity
on
ambientlntensity
attenuation
radius
s
location:
color: RGB
intensity: 0
on: on/ofFf TRUE
TRUE on
ambientlntensity:
attenuation:
1/r?
ai,a ,a
(100
radius:
#VRML V2.0 utf8
PointLight {
location 0 0 2
color 010
attenuation 1 1 0

}
Shape {

}
SpotLight

geometry Sphere {}

BROdr PO
c roO

m
o RO

o
o o

on

HHH

appearance Appearance {
material Material {}

}

SpotLight {

28

direction
location

color

intensity

on
ambientlntensity
attenuation

radius
beamWidth
cutOffAngle

#
#
#
# on/off
#
#
#
00O
11
1
FALSE off
0 1
r
attenuation

1/(a;+a *r+a *r?)

100

y (0 0 2)

on/off

HHFHFHHFHFHH

1



direction:

00 -1
location:
color: RGB
intensity:
on: on/ofF
TRUE on

ambientlntensity:
attenuation:

1/r?

(1 00)
radius:
beamWidth:
cutOffAngle:

#VRML V2.0 utf8

SpotLight {

location 0 0 2

TRUE

ai,a ,a

direction 0 0 -1

color 010

attenuation 1 1 0O

beamWidth 1

cutOffAngle 0.2

ambientlntensity 0.2

}
Shape {

geometry Sphere {}
appearance Appearance {

material Material {}

}

Navigationinfo {

headlight FALSE

}

on

00O
1
FALSE off
0 1
r
attenuation

1/(a;+a *r+a *r?)

100
n/2
n/4

cutOffAngle
beamWidth

Navigationlnfo

1

1

29



“NONE”

Viewpoint

Viewpoint {

position 0 0 10
orientation 0100
fieldOfView 0.785398
Jjump TRUE
description "
}
position:
orientation:
00 -1

fieldOfView:

Jump:

description:

30

#VRML V2.0 utf8

Viewpoint {
posision 55 5
orientation 1 0 1 -1.5
descriptin “positionl”

}
Viewpoint {

posision -5 5 5
orientation 1 0 -1 -1.5
descriptin “position2”
%hape {
geometry Box {
size 2 3 4
}
appearance Appearance {
material Material {}
}
}

#* H

#* H

Viewpoint

Viewpoint
Navigationinfo type
#
#
#
#
#
0 0 10
Z
n/4
TRUE



DEF USE

DEF
PROTO

DEF # “
USE # 1 ”

#VRML V2.0 utf8
#
Shape {
geometry Box {
size 6 3.6 2
}

appearance Appearance {
material Material {}
}

Transtorm {
translation -2 2 1
children [

DEF WHEEL Shape {

geometry Cylinder {
radius 1
height 0.4

}

appearance Appearance {
material Material {

diffuseColor 0.8 0.5 0.2

}

1

Transform {
translation 2 2 1
children [ USE WHEEL 7]

Transform {
translation -2 -2 1
children [ USE WHEEL 1]

Transform {
translation 2 -2 1
children [ USE WHEEL 7]

31



#VRML V2.0 utf8

Shape {
geometry Box { size 1 3 1.5 }
appearance Appearance {

-wrl material Material {
Web diffuseColor 1 1 1
}
}
b5
Shape #VRML V2.0 utf8
DEF building Shape {
building geometry Box { size 1 3 1.5 }

appearance Appearance {
material Material {
diffuseColor 1 1 1
}

}
+

#VRML V2.0 utf8
DEF building Shape {
geometry Box { size 1 3 1.5 }
appearance Appearance {
material Material {
diffuseColor 1 1 1
}

}
}

USE building

#VRML V2.0 utf8
DEF building Shape {
geometry Box { size 1 3 1.5 }
appearance Appearance {
material Material {
diffuseColor 1 1 1
}

}
}

Transform {
translation 2 0 O
children [ USE building ]

}

#VRML V2.0 utf8
DEF building Shape {
geometry Box { size 1 3 1.5 }
appearance Appearance {
material Material {
diffuseColor 1 1 1
}

}
}

Transtorm {
translation 2 0 O
children [ USE building ]

32




}

Transform {
translation -2 0 O
children [ USE building ]

b5

#VRML V2.0 utf8

Group {
children [

DEF building Shape {
geometry Box { size 1 3 1.5 }
appearance Appearance {

material Material {
diffuseColor 1 1 1
}
}

}

Transftorm {
translation 2 0 O
children [ USE building ]

}

Transform {
translation -2 0 0
children [ USE building ]

}

1
}

buildings

#VRML V2.0 utf8
DEF buildings Group {
children [
DEF building Shape {
geometry Box { size 1 3 1.5 }
appearance Appearance {
material Material {
diffuseColor 1 1 1
}

}
}

Transform {
translation 2 0 O
children [ USE building ]

}

Transform {
translation -2 0 O
children [ USE building ]
3
]
}

#VRML V2.0 utf8
DEF buildings Group {
children [
DEF building Shape {
geometry Box { size 1 3 1.5 }
appearance Appearance {
material Material {
diffuseColor 1 1 1

33




}
}
}

Transform {
translation 2 0 O
children [ USE building ]

}

Transform {
translation -2 0 O
children [ USE building ] }

}

Transform {
translation 0 0 2.5
children [ USE buildings ]

3

VRML

#VRML V2.0 utf8
DEF buildings Group {

}

Transform {
translation 0 0 2.5
children [ USE buildings ]

}

Navigationinfo {
headlight FALSE
b5

#VRML V2.0 utf8

Navigationlnfo {
headlight FALSE
}

DirectionalLight {
direction -4 -5 -3
b5

#VRML V2.0 utf8

DirectionalLight {
direction -4 -5 -3
ambientintensity 0.5

+

#VRML V2.0 utf8

DirectionalLight {
direction -4 -5 -3
ambientintensity 0.5
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}

SpotLight {
location 0 0 5
direction 0 0 -1
color 1 0.2 0

b3

VRML #VRML V2.0 utf8

SpotLight {

location 0 0 5
i direction 0 0 -1
radius color 1 0.2 0
attenuation 0 1 0

bs
#VRML V2.0 utf8
PointLight
location
SpotLight {
Transform location 0 0 5
direction 0 0 -1
color 1 0.2 0
attenuation 0 1 O
}
Transform {
translation 1 0 1
children [
DEF streetlight PointLight {
color 1 1 0.3
attenuation 0 1 O
3
1
ks
#VRML V2.0 utf8
””””””””””” | i iiniel il
: ; Transform {_
; ! ! ! ! ! translation 1 0 1
R (o N I e R children [
S T R I T R DEF streetlight PointLight {
R - - SRR color 1 1 0.3
! | | | | | attenuation 0 1 O
. - -q--  }-q---- | }
P B I J,,,,{Z,,,J ,,,,,,,, o ]

}

Transform {
translation -1 0 1
children [ USE streetlight ]

by

#VRML V2.0 utf8

Transform {




translation -1 0 1
children [ USE streetlight ]

}

Viewpoint {
position 1 -1.3
01

5
orientation 1.

1.
0 5708

by

#VRML V2.0 utf8
0.785398 Tt /4=45°

60°
Viewpoint {
position 1 -1.3 1.5
orientation 0 1 0 1.5708
TieldOfView 1.0472
b5
#VRML V2.0 utf8
Viewpoint {
position 1 -1.3 1.5
VRML orientation 0 1 0 1.5708
fieldOfView 1.0472
description "‘positionl”
}
—— Viewpoint {
posiiont position -1 -1.3 1.5

orientation 0 1 0 1.5708
fieldOfView 1.0472
description *position2”
bs
#VRML V2.0 utf8
Viewpoint {
position -1 -1.3 1.5

orientation
fieldOfView
description

}

Viewpoint {
position -1
orientation
fieldOfView
description

}

Viewpoint {

position 1 —

orientation
FfieldOfView
description

by

010 1.5708
1.0472
"position2"

-1.3 3.5
010 -1.5708
1.0472
"position3”
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Anchor

URL
TouchSensor
SphereSensor
CylinderSensor
PlaneSensor
Xy
ProximitySensor
VisibilitySensor
Collision
Anchor
Anchor {
url URL
parameter
description
children URL
bboxCenter
bboxSize
}
#VRML V2.0 utfs8
Anchor {
url “another.wrl” # VRML HTML

description “Link to another VRML file”
children [
Shape {
geometry Sphere {}
appearance Appearance {
material Material {}
}
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TouchSensor

TouchSensor {
enabled (TRUE)/ (FALSE)
}

hitPoint_changed

hitNormal_changed

hitTexCoord_changed

isActive TRUE
isOver TRUE
touchTime

#VRML V2.0 utf8

Group {
children [
DEF TS TouchSensor {}
Shape {
geometry Sphere {}
appearance Appearance {
material Material {}
}
}
1

}

DEF SL SpotLight {
direction 0 0 -1
position 0 0 2
on FALSE

}
ROUTE TS.isActive TO SL.set_on

SphereSensor
Sphere {
enabled (TRUE)/ (FALSE)
autoOffset (TRUE)/ (FALSE)
offset Xy zr
}
isActive TRUE

rotation_changed
trackpoint_changed

#VRML V2.0 utf8
Group {
children [
DEF SS SphereSensor {}
DEF HAKO Transform {

children [
Shape {
geometry Box {}
appearance Appearance {
material Material {}
}
1
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y 1
ROUTE SS.rotation_changed TO HAKO.set rotation

CylinderSensor

CylinderSensor {
enabled (TRUE)/ (FALSE)
diskAngle
maxAngle
minAngle
autoOffset (TRUE)/ (FALSE)
offset

isActive TRUE
rotation_changed
trackpoint_changed

#VRML V2.0 utf8

Group {
children [
DEF CS CylinderSensor {}
DEF HAKO Transform {
children [
Shape {
geometry Box {}
appearance Appearance {
material Material {}
3
]
s
]

e
ROUTE CS.rotation_changed TO HAKO.set_rotation

PlaneSensor

PlaneSensor {
enabled (TRUE)/ (FALSE)
maxPosition
minPosition
autoOffset (TRUE)/ (FALSE)
offset

isActive TRUE
translation_changed
trackpoint_changed

#VRML V2.0 utf8

Transform { # Billboard
rotation 1 0 0 0.5 # PlaneSensor
children [

DEF PS PlaneSensor {}
DEF HAKO Transform {
children [



Shape {
geometry Box {}
appearance Appearance {
material Material {}

y 1
ROUTE PS.translation_changed TO HAKO.set_translation

ProximitySensor

ProximitySensor {
enabled (TRUE)/ (FALSE)
center
size

isActive TRUE
enterTime

exitTime

position_changed

orientation_changed

#VRML V2.0 utf8

DEF PS ProximitySensor {
center 0 0 O
size 2 2 2

}
Group {
children [
DEF SS SphereSensor {}
DEF HAKO Transform {

children [
Shape {
geometry Box {}
appearance Appearance {
material Material {}
}
1
}
1
+
# SphereSensor

ROUTE PS.isActive TO SS.enabled
ROUTE SS.rotation_changed TO HAKO.set_rotation

VisibilitySensor

VisibilitySensor {
enabled (TRUE)/ (FALSE)
center
size

isActive TRUE
enterTime
exitTime
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#VRML V2.0 utf8

DEF VS ProximitySensor {
center 0 0 O
size 2 2 2

}
Group {
children [
DEF SS SphereSensor {}
DEF HAKO Transform {

children [
Shape {
geometry Box {}
appearance Appearance {
material Material {}
}
1
}
1
+
# SphereSensor

ROUTE VS.isActive TO SS.enabled
ROUTE SS.rotation_changed TO HAKO.set_rotation

Collision

Collision {
collide (TRUE)/ (FALSE)
children
proxy
bboxCenter
bboxSize

collideTime

#VRML V2.0 utf8
Collision {

children [
Shape {
geometry Box {
size 551
+
appearance Appearance {
material Material {}
}
}
1
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-wrl
Web

#VRML V2.0 utf8
Shape {
geometry Sphere {}
appearance Appearance {
material Material {
diffuseColor 1 0 O
}

+
by

Anchor

Anchor url
Web URL

#VRML V2.0 utf8
Anchor {
url "http://www.yahoo.co.jp/"
description "Yahoo! Japan"
children [
Shape {
geometry Sphere {}
appearance Appearance {
material Material {
diffuseColor 1 0 O
+

}
}

1
by

VRML

Transform {
translation 3 0 O
children [
Shape {
geometry Sphere {}
appearance Appearance {
material Material {
diffuseColor 0 0 1
}

}
}

1
}

Transform {
translation 3 0 O
children [
Shape {
geometry Sphere {}
appearance Appearance {
material Material {
diffuseColor 0 0 1
}

}
}
1
}

SpotLight {
location 3 0 3
direction 0 0 -1

42




Transform {
translation 3 0 0
children [
Shape {
geometry Sphere {}
appearance Appearance {
material Material {
diffuseColor 0 0 1
}

}
}

}

SpotLight {
location 3 0 3
direction 0 0 -1
on FALSE

}

Transform

TouchSensor

TouchSensor
TS

SpotLight
SL

Transform {
translation 3 0 O
children [
DEF TS TouchSensor {}
Shape {
geometry Sphere {}
appearance Appearance {
material Material {
diffuseColor 0 0 1
}

}
}

}

DEF SL SpotLight {
location 3 0 3
direction 0 0 -1
on FALSE

+

TouchSensor

isActive
TRUE

SpotLight on
ROUTE

Transform {
translation 3 0 O
children [
DEF TS TouchSensor {}
Shape {
geometry Sphere {}
appearance Appearance {
material Material {
diffuseColor 0 0 1
}

}
}

}

DEF SL SpotLight {
location 3 0 3
direction 0 0 -1
on FALSE

}

ROUTE TS.isActive TO SL.set on
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TouchSensor isActive

isOver

isActive isOver

Transform {
translation 3 0 O
children [
DEF TS TouchSensor {}
Shape {
geometry Sphere {}
appearance Appearance {
material Material {
diffuseColor 0 0 1
}

+
}

}

DEF SL SpotLight {
location 3 0 3
direction 0 0 -1
on FALSE

}
ROUTE TS.isOver TO SL.set _on

VRML

Transform {
translation -3 0 0O
children [
Shape {
geometry Box {}
appearance Appearance {
material Material {
diffuseColor 0 1 O
}

}
}

1
}

Transform

Transform
translation
rotation

Transform

Transform

SP

DEF SP Transform {
children [
Transform {
translation -3 0 O
children [
Shape {
geometry Box {}
appearance Appearance {
material Material {
diffuseColor 0 1 O
}

}
}

}
1
}

PlaneSensor {}
PlaneSensor
PS

PlaneSensor

DEF SP Transform {
children [
DEF PS PlaneSensor {}
Transform {
translation -3 0 0
children [
Shape {
geometry Box {}
appearance Appearance {
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translation_changed

material Material {
diffuseColor 0 1 O

}
}
ROUTE ] ¥
Transform translation 3}
1
s
ROUTE PS.translation_changed TO SP.set translation
SphereSensor DEF SP Transform {
children [
rotation_changed DEF PS SphereSensor {}
Transform {
translation -3 0 0O
children [
Shape {
ROUTE geometry Box {}
Transform rotation appearance Appearance {
material Material {
diffuseColor 0 1 0
}
}
}
PlaneSensor SphereSensor 1

translation_changed
rotation_changed

set_translation set rotation

}

ROUTE PS.rotation_changed TO SP.set_rotation

SphereSensor
Transform

DEF SP

DEF SP Transform {

children [
DEF PS SphereSensor {}

DEF SP Transform {
translation -3 0 O
children [

Shape {

CylinderSensor

SphereSensor
CylinderSensor

Transform {
children [
DEF PS CylinderSensor {}
DEF SP Transform {
translation -3 0 0
children [
Shape {

Transform {
children [
DEF PS CylinderSensor {}
DEF SP Transform {
translation -3 0 0
children [
Shape {
geometry Box {}
appearance Appearance {
material Material {
diffuseColor 0 1 O
}

}
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Transform {
rotation 0 0 1 1.5708
translation 3 0 0
children [
Shape {
geometry Cylinder {
radius 0.3
height 2
}
appearance Appearance {
material Material {}
}

}

}

ROUTE PS.rotation_changed TO SP.set_rotation

Transform
CcY

SphereSensor
SS

DEF

ROUTE

Cy SS

CcY

SS

Transform {
children [
DEF PS CylinderSensor {}
DEF SP Transform {
translation -3 0 O
children [
Shape {
geometry Box {}
appearance Appearance {
material Material {
diffuseColor 0 1 O
}

}

}
DEF CY Transform {
rotation 0 0 1 1.5708
translation 3 0 0
children [
DEF SS SphereSensor {}
Shape {
geometry Cylinder {
radius 0.3
height 2
}
appearance Appearance {
material Material {}
}

}

}

ROUTE PS.rotation_changed TO SP.set_rotation
ROUTE SS.rotation_changed TO CY.set_rotation
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TimeSensor

TimeSensor

ScalarInterpolator

radius

Positioninterpolator
Transform translation

Orientationinterpolator

Transform rotation
Colorinterpolator
Material diffuseColor
Coordinatelnterpolator
Coordinate point
Normalinterpolator
Normal vector

TimeSensor

TimeSensor {

enabled (TRUE)/ (FALSE)
cyclelnterval
loop (TRUE)/ (FALSE)
startTime
stopTime
}
isActive TimeSensor TRUE
fraction_changed
cycleTime
time

Scalarinterpolator

Scalarinterpolator {
key
keyValue

value_changed
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#VRML V2.0 utfs8
DEF TIMER TimeSensor {
cyclelnterval 2

}
DEF SI Scalarinterpolator {

key [0.0 0.5 1.0]

keyValue [1.0 2.0 1.0] # 1 1 2
}
Group {

children [

DEF TS TouchSensor {}
DEF SP Shape {
geometry Sphere {}
appearance Appearance {
material Material {}

}
}
1
}
ROUTE TS.touchTime TO TIMER.startTime #
ROUTE TIMER.fraction_changed TO Sl.set_fraction#
ROUTE Sl.value_changed to SP.set_radius # Sl

Positioninterpolator

Positionlnterpolator {
key
keyValue

value_changed

#VRML V2.0 utf8

DEF TIMER TimeSensor {
loop TRUE
cyclelnterval 2

DEF Pl Positioninterpolator
key [0.0 0.25 0.5
keyvalue [

1.0

75 1.0]

ohoro O

0
0.0 0
0.0 0
0.0 .0
0.0 0]
0.0 0]

|
RPORO
loYeYale

1

}
DEF PLANET Transform {
translation 1.0 0.0 0.0

children [
Shape {
geometry Sphere {}
appearance Appearance {
material Material {}
+
}
1

}
ROUTE TIMER.fraction_changed TO Pl.set fraction
ROUTE PI.value_changed TO PLANET.set_translation
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OrientationInterpolator

Orientationlnterpolator {
key
keyVvalue

value_changed

#VRML V2.0 utf8

DEF TIMER TimeSensor {
cyclelnterval 3
loop TRUE

DEF Ol Orientationinterpolator {
key [0.0 0.3333 0.6667 1.0]

keyValue [
0.0 1.0 0.0 0.0,
0.0 1.0 0.0 2.0944,
0.0 1.0 0.0 4.1888,
0.0 1.0 0.0 0.0

1

}
DEF DICE Transform {
translation 1.0 0.0 0.0

children [
Shape {
geometry Box {}
appearance Appearance {
material Material {}
}
+
1

}
ROUTE TIMER.fraction_changed TO Ol.set_fraction
ROUTE Ol .value_changed TO DICE.set_translation

Coordinatelnterpolator

Coordinatelnterpolator {
key
keyValue

value_changed

#VRML V2.0 utf8

DEF TIMER TimeSensor {
cyclelnterval 3
loop TRUE

DEF CI Coordinatelnterpolator {
key [0.0 0.5 1.0]
keyvalue [

# key:0
0.0 2.0
2.0 0.0
2.0 0.0
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50

-2.0 0.0 -2.0,
-2.0 0.0 2.0,
# key:0.5
0.0 4.0 0.0,
1.0 0.0 1.0,
1.0 0.0 -1.0,
-1.0 0.0 -1.0,
-1.0 0.0 1.0,
# key:1
0.0 2.0 0.0,
2.0 0.0 2.0,
2.0 0.0 -2.0,
-2.0 0.0 -2.0,
-2.0 0.0 2.0,
1
}
Shape {

geometry IndexedFaceSet {
coord DEF PYRAMID Coordinate {
point [
# key:0

NN O
[eNeole)

-2.0

(]

o
X
N D W NE—
RPOOOO
N
|
H

coordlInde

hoooo

WhWNPR
I 1

RPRRP

1
}
appearance Appearance {
material Material {}
}

}
ROUTE TIMER.fraction_changed TO Cl.set_fraction
ROUTE CI.value_changed TO PYRAMID.set_point



#VRML V2.0 utf8

Transform DEF HAKO Transform {
children [
Shape {
geometry Box {}
Transform appearance Appearance {
HAKO material Material {
diffuseColor 0.2 0.8 0.4
}
-wrl }
Web }
1
bs
TimeSensor #VRML V2.0 utf8
JIKAN DEF HAKO Transform {
}
foop TRUE DEF JIKAN TimeSensor {
TimeSensor loop TRUE
}
TimeSensor
PotisonlInterpolator #VRML V2.0 utf8
DEF HAKO Transform {
key 3
DEF JIKAN TimeSensor {
| TRUE
keyValue key 3 oop TRU
DEF KISEKI Positionlnterpolator {
key [ 0 0.5 1 ]
keyvalue [ 0 0 0, 02 0, 000 ]
key:0 - (0, 0, 0) 3
key:0.5 - (0, 2, 0)
key:1 - (0, 0, 0)
TimeSensor (JIKAN) #VRML V2.0 utf8

fraction_changed
Positionlnterpolator
(KISEKI) fraction

Positioninterpolator

(KISEKI) value_changed
Transform

(HAKO) translation

DEF HAKO Transform {

}

DEF JIKAN TimeSensor {
loop TRUE

}

DEF KISEKI Positionlnterpolator {
key [ 0 0.5 1 ]
keyvalue [ 00 0, 02 0, 000 ]

}

ROUTE JIKAN.fraction_changed TO KISEKI .set_fraction
ROUTE KISEKI .value_changed TO HAKO.set translation
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TimeSensor
cyclelnterval

cyclelnterval
TimeSensor
fraction_chanaged

—

cyclelnterval

#VRML V2.0 utf8
DEF HAKO Transform {

}

DEF JIKAN TimeSensor {
loop TRUE
cyclelnterval 4

}

DEF KISEKI Positionlnterpolator {
key [ 0 0.5 1]
keyvalue [ 0 0 0, 02 0, 000 ]

}

ROUTE JIKAN.fraction_changed TO KISEKI .set_fraction
ROUTE KISEKI .value_changed TO HAKO.set translation

Positioninterpolator

key 0.25 0.75

keyvalue

#VRML V2.0 utf8
DEF HAKO Transform {

}

DEF JIKAN TimeSensor {
loop TRUE
cyclelnterval 4

}

DEF KISEKI Positionlnterpolator {
key [ 0 0.25 0.5 0.75 1 ]
keyvalue [000, 110,020, -110,0001]

}

ROUTE JIKAN. fraction_changed TO KISEKI .set_fraction
ROUTE KISEKI .value_changed TO HAKO.set translation

TimeSensor
FALSE

loop

#VRML V2.0 utf8
DEF HAKO Transform {

}

DEF JIKAN TimeSensor {
loop FALSE
cyclelnterval 4

}

DEF KISEKI Positionlnterpolator {
key [ 0 0.25 0.5 0.75 1 ]
keyvalue [000, 110,020, -110,0001]

}

ROUTE JIKAN. fraction_changed TO KISEKI .set_fraction
ROUTE KISEKI .value_changed TO HAKO.set translation

52




#VRML V2.0 utf8
DEF HAKO Transform {

TouchSensor
Sphere }
fouchs children DEF JIKAN TimeSensor {
ouchSensor loop FALSE
HAJIME cyclelnterval 4
}
TouchSensor
(HAJIME) DEF KISEKI Positioninterpolator {
key [ 0 0.25 0.5 0.75 1 ]
touchTime TimeSensor keyvalue [000, 110,020, -110,0001]
(JIKAN) startTime ¥
; ROUTE JIKAN. fraction_changed TO KISEKI .set_fraction
TimeSensor (JIKAN) ROUTE KISEKI .value_changed TO HAKO.set_translation
loop FALSE
Transform { #
translation -3 -3 0
startTime TouchSensor children [
(HAJIME) Shape {
geometry Sphere { radius 0.5 }
appearance Appearance {
i, material Material {
TimeSensor diffuseColor 0.2 0.2 0.8
}
}
DEF HAJIME TouchSensor {}
1
}
ROUTE HAJIME.touchTime TO JIKAN.startTime
#VRML V2.0 utf8
DEF HAKO Transform {
}
O&;ﬁﬁhsensor DEF JIKAN TimeSensor {
loop FALSE
cyclelnterval 4
}
stopTime TouchSensor
(OWART) DEF KISEKI Positionlnterpolator {
key [ 0 0.25 0.5 0.75 1 ]
keyValue [000, 110,020, -110,0001]
TimeSensor ¥

ROUTE JIKAN. fraction_changed TO KISEKI .set_fraction
ROUTE KISEKI .value_changed TO HAKO.set translation

Transform { #
3
ROUTE HAJIME.touchTime TO JIKAN.startTime

Transform { #
translation 3 -3 0
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children [
Shape {
geometry Sphere { radius 0.5 }
appearance Appearance {
material Material {
diffuseColor 0.8 0.2 0.2
}

+
}
DEF OWARI TouchSensor {}

}

ROUTE OWARI .touchTime TO JIKAN.stopTime

Orientationlinterpolator

KAITEN

key

keyVvalue key
key:0 - (0, 0, 1), 0

key:0.5 - (0, 0, 1), m
key:1 - (0, 0, 1), 2m

4 TimeSensor

#VRML V2.0 utf8
DEF HAKO Transform {

}

DEF JIKAN TimeSensor {
loop FALSE
cyclelnterval 4

}

DEF KISEKI Positionlnterpolator {
key [ 0 0.25 0.5 0.75 1 ]
keyvalue [000, 110,020, -110,0001]

}

ROUTE JIKAN. fraction_changed TO KISEKI .set_fraction
ROUTE KISEKI .value_changed TO HAKO.set translation

Transform { #

b
ROUTE HAJIME.touchTime TO JIKAN.startTime

Transform { #

}

ROUTE OWARI .touchTime TO JIKAN.stopTime

DEF KAITEN Orientationlnterpolator {
key [ 0 0.5 1 ]
keyValue [0010, 001 3.1416, 001 6.2832 ]

}

ROUTE JIKAN. fraction_changed TO KAITEN.set fraction
ROUTE KAITEN.value changed TO HAKO.set rotation
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IndexedFaceSet
Coordinate

Coordinate point

Coordinatelnterpolator

#VRML V2.0 utf8
DEF HAKO Transform {

}

DEF KAITEN Orientationlnterpolator {

key [ 0 0.5 1 ]

keyValue [0010, 001 3.1416, 001 6.2832 ]
}

ROUTE JIKAN.fraction_changed TO KAITEN.set fraction
ROUTE KAITEN.value_changed TO HAKO.set rotation

Transform {
translation 0 -3 0
children [
Shape {
geometry IndexedFaceSet {
coord Coordinate {

point [
0.0 2.0 0.0,
2.0 0.0 2.0,
2.0 0.0 -2.0,
-2.0 0.0 -2.0,
-2.0 0.0 2.0,
1
3
coordIndex [
0120 -1
0230 -1
0340 -1
0410 -1
43214-1
]

}

appearance Appearance {
material Material {}
}

}
1
+

Coordinate
PYRAMID
Coordinate
point

Coordinatelnterpolator

Coordinatelnterpolator
key keyvalue
IndexedFaceSet

#VRML V2.0 utf8
DEF HAKO Transform {

}

DEF KAITEN Orientationlnterpolator {

key [ 0 0.5 1 ]

keyvalue [0010, 001 3.1416, 001 6.2832 ]
}

ROUTE JIKAN.fraction_changed TO KAITEN.set fraction
ROUTE KAITEN.value _changed TO HAKO.set rotation

Transform {
translation 0 -3 0
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children [
Shape {
geometry IndexedFaceSet {
coord DEF PYRAMID Coordinate {

point [
0.0 2.0 0.0,
2.0 0.0 2.0,
2.0 0.0 -2.0,
-2.0 0.0 -2.0,
-2.0 0.0 2.0,
1
ks
coordIndex [
0120 -1
0230 -1
0340 -1
0410 -1
43214-1
]

}

appearance Appearance {
material Material {}
}

}
}

DEF HENKEIl Coordinatelnterpolator {
key [0.0 0.5 1.0]

keyvalue [

# key:0

0.0 2.0 0.0,
2.0 0.0 2.0,
2.0 0.0 -2.0,
-2.0 0.0 -2.0,
-2.0 0.0 2.0,
# key:0.5

0.0 4.0 0.0,
1.0 0.0 1.0,
1.0 0.0 -1.0,
-1.0 0.0 -1.0,
-1.0 0.0 1.0,
# key:1

0.0 2.0 0.0,
2.0 0.0 2.0,
2.0 0.0 -2.0,
-2.0 0.0 -2.0,
-2.0 0.0 2.0,
1

}

ROUTE JIKAN.fraction_changed TO HENKEI .set_fraction
ROUTE HENKEI .value_changed TO PYRAMID.set point
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