(Presence)

(Interactivity)
At (Autonomy)

VR Toolkit
World Toolkit
VRML

Java 3D

VRML (Virtual Reality Modeling Language)

VRML

Java 3D

[ Java
VRML

VRML

DXF VRML

(EAD

JavaScript

Java

VRML

VRML
[ #VRML V2.0 utf8
Shape V2.0 VRML
utf8 1.0 VRML
#VRML V1.0 asci i 2.0
VRML
#VRML V2.0 utf8
1. #VRML V2.0 utf8
2.
3 #
VRML VRML
{
3
1. {---1}
2. { ...}
3. Shape
4. VRML Shape
{---}%
1. geometry
2.
3.
VRML
#VRML V2.0 utf8
Shape {
geometry Sphere {} #

¥




#VRML V2.0 utf8
Shape {
Shape geometry Sphere {
geometry appearance 3 radius 2
appearance Appearance {
Shape ) material Material {}
Shape { }
geometry
appearance Box
} Shape geometry
1. appearance Appearance
Box
Box {
2. geometry size X y z
3. Box , Cone , Cylinder , Sphere , Text , Extrusion }
, ElevationGrid , IndexedFaceSet , IndexedLineSet 1. size X y z
, PointSet 2. size 1
3.
#VRML V2.0 utf8
Shape { #VRML V2.0 utf8
geometry Sphere {} Shape {
appearance Appearance { geometry Box {
material Material {} size 2 3 4
} }
} appearance Appearance {
material Material {}
}
}
Sphere
pSh . Cone
ape eometr
P 8 Y Shape geometry
Sphere
Cone
Sphere {
radius Cone { )
} bottomRadius
- height
1. radius bottom
2. radius 1 side
3. }
1. DbottomRadius
2. height
3. bottom TRUE FALSE TRUE
4. side TRUE FALSE TRUE

#VRML V2.0 utf8
Shape {




geometry Cone {
bottomRadius 2.5
height 4

}

appearance Appearance {
material Material {}

}
}
Cylinder
Shape geometry
Cylinder
Cylinder {
radius
height
bottom
top
side
3
1. radius
2. height
3. bottom TRUE FALSE TRUE
4. top TRUE FALSE TRUE
5. 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
}
1. material Material

Material

Material

2. texture
ImageTexture MovieTexture PixelTexutre
3. textureTransform texture
TextureTransform
Appearance material
Material {

ambientintensity
diffuseColor r g b
specularColor r g b

shininess

emissiveColor r g b

transparency
}
1. ambientintensity

0

2. diffuseColor r, g, :b
3. specularColor r, g, :b
4. shininess 0
5. emissiveColor r, g, :b 01 000
6. transparency 0 1

0

#VRML V2.0 utf8

Shape {
geometry Sphere {
radius 2
}
appearance Appearance {
material Material {
diffuseColor 100 #
}
}
3




#VRML V2.0 utf8
Shape {
geometry Sphere {
radius 2
}
appearance Appearance {
material Material {
diffuseColor 1 0 0 #
specularColor 1 11 #
}
}
3

EmEditor

=
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#VRML V2.0 utf8
Shape {

geonetry Sphere {}
}

#VRML V2.0 utf8

Shape {
geonetry Sphere {}
appear ance Appearance {

veb material Material ({
}
}
}
#VRML V2.0 utf8
Shape {
geonetry Sphere {}
appear ance Appearance {
material Material ({
di ffuseColor 1 0 0
}
}
}
#VRML V2.0 utf8
Shape {

geonetry Sphere { radius 2}
appear ance Appear ance {
material Material ({
diffuseColor 1 0 0O
}




Navigationinfo

Navigatoninfo {
avatarSize [radius, height, knee]
headlight TRUE/FALSE
speed
type
visibilityLimit

[0.25, 1.6, 0.75]

2. headlight
ON
3. speed
1.0 2.0
4. type
"WALK?, “FLY”, “EXAMINE”, “NONE”
5. visibilityLimit

Navigationinfo

0.0

| NavigationInfo { type [“WALK”, “EXAMINE”] }

Group
Group {
bboxCenter Xy z
bboxSize XYy z
children [ , |
}
1. children Shape Group
2. bboxCenter bboxSize
bboxSize -1-1-1
4. VRML
Group

#VRML V1.0 utf8
Group {

children [

Shape { ... }
Shape { ... }
Group { ... }
]
3
Transform
Transform {
translation Xy z
rotation Xyzr
scale XYy z
scaleOrientation Xyzr
bboxCenter
bboxSize
children [ , el
3
1. Group children Shape Group
2. translation children
3. rotation children Xy Z
r
4. scale children y Z
xyz>0
5. scaleOrientation scale children
XyZz r
Transform
Transform {
translation 50 0
children [ Shape { ... } ]
!
Billboard
Billboard {
axisOfRotation XYy z
bboxCenter
bboxSize
children [ , ]
3
1. Billboard Transform children
Z
2. axisOfRotation
010 y

10




Billboard

Billboard {

3

children [ Shape { geometry Text { “For SALE” } } ]

Text

Text {
string
fontStyle
length
maxExtent

1. center rotation scale

string
fontStyle
length

- W o

maxExtent

Text

FontStyle

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

ImageTexture

ImageTexture {
url
repeatS
repeatT

¥

url

1. Appearance

VRML

url

GIF, JPEG
2. repeatS repeatT TRUE

ImageTexture

url

http://... url

TRUE

Appearance {

¥

texture ImageTexture { url “image.gif’ }

TextureTransform

TextureTransform {
center
rotation
scale
translation

Xy

Xy
Xy

11

2. rotation, scale translation
scale scale 2 1
S
Background
Background {
skyColor [rgb, rghb, ...]
skyAngle [ . s o]
groundColor [rgb, rgb, ...]
groundAngle [ , |
backurl url
fronturl url
lefturl url
rightUrl url
topurl url
bottomUrl url
3
1. skyColor
skyAngle
2. groundColor
skyAngle
3. backUrl, frontUrl, rightUrl, leftUrl, topUrl, bottomUrl
X X 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 “pback.gif”

12




Extrusion
Shape geometry
Extrusion
Extrusion {
creaseAngle
ccw
convex
solid
beginCap
endCap
crossSection [ 0, 1,
scale L 0 ,
orientation L 0 , 1 .
spine L 0, 1,
}
1. cleaseAngle
0
2. ccw TRUE
FALSE
TRUE
3. convex TRUE
TRUE
4. solid TRUE
TRUE
5. beginCap endCap TRUE
TRUE
6. crossSection XZ scale
X z
7. orientation
8. spine
#VRML V2.0 utf8
Shape {
geometry Extrusion {
crossSection [
01,1-1, -1-1,01 #
1
orientation [
0100, #
0100.2, # 0.2

13

1

scale [

1

spine [

1
}

}

appearance Appearance {
material Material {}

0010.5 # 0.5

|5 gt Riingow = =10
T @ REE BT Ve TEE 0 Cowmmiiatar
IR AT R

11,151.5,11

kT LED 4 1.8 :Iu:rfenoeln,’tokoi,f:ueln.wrl v

000,020,141

ElevationGrid
Shape geometry

ElevationGrid

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

1 N X N X

1. creaseAngle, ccw, convex, solid

2. colorPerVertex

3. normalPerVertex

4. color

14

Extrusion
TRUE FALSE
TRUE
TRUE FALSE
TRUE
Color




normal

texCoord

xDimension zDimensions
xSpacing zSpacing
height

Normal

TextureCoordinate

#VRML V2.0 utf8
Shape {
geometry ElevationGrid {

xDimension 4
zDimension 5
xSpacing 1
zSpacing 1
height [

o o ..I—‘ o o
o - _r\.> = O
o - “l\) = O
o o ‘I—‘ o o

]
}

appearance Appearance {
material Material {}

}

= =0
T E BEE BRAD e T Commmiate
e At € S 0

IndexedFaceSet

geometry

IndexedFaceSet

IndexedFaceSet {
creaseAngle
ccw
convex
solid
colorPerVertex
normalPerVertex
color
normal
texCoord
colorindex
normal Index
texCoordIndex

15

coord
coordIndex

creaseAngle, ccw, convex, solid

colorPerVertex, normalPerVertex, color, normal, texCood

colorindex, normallndex, texCoordlndex

coord

coordlIndex

Extrusion

ElevationGrid

Coordinate

-1

#VRML V2.0 utf8
Shape {
geometry IndexedFaceSet {
coord Coordinate {
point [
0 4 0,
-3 0 -3, [ 7e-0@ BEE T700 2voTd Cowmmicar
-3 03, fdidgtatassid ;
3 0 3, |k LED A ﬂ.ln:fu:rfenoeln!tokoifgugln.wrl"
3 0-3
1
}
coordIndex [
0, 1, 2, -1,
0, 2, 3, -1,
0, 3, 4, -1,
0, 4, 1, -1,
4,3,2,1, -1
1
}
appearance Appearance {
material Material {}
}
3
IndexedLineSet
Shape geometry

IndexedLineSet

IndexedFaceSet {

colorPerVertex
color
colorindex
coord
coordIndex

16




1. colorPerVertex TRUE
TRUE

2. color

3. colorIndex

4. coord
5. coordIndex

FALSE

Color

Coordinate

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

¥

coordIndex [
0,1

0, 2, -1,

0, 3

0, 4

4, 3

]

color Color {
color [

O OOk
_ O O PrFr O

. ‘."-1’.II-'|jE|' B BT e TE Covmmicaiar

¥ At ek 3

¥ LEN L gx [Fa: Iu:rfenoeln,’tokoi,f:ualn.wr! v

#VRML V2.0 utf8
Shape {
geometry IndexedLineSet {
coord Coordinate {
point [
0 4 0,

17

-3 0 -3,
-3 0 3,
3 0 3,
3 0-3
]
coordindex [ {75700 BEE Fr@ Y+o7@ Commmisaur
0, 1, -1, 4 FA Xt s T
0, 2, -1,
0, 3, -1,
0, 4, -1,
4,3, 2,1, 4, -1
]
color Color {
color [
100,
010,
001,
101,
011
]
}
}
}
PointSet
Shape geometry
PointSet
PointSet {
color
coord
}
1. color Color
2. coord Coordinate

18




Coordinate
IndexedFaceSet IndexedLineSet PointSet coord

Coordinate

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

1
Normal
IndexedFaceSet ElevationGrid normal
Normal
Normal {
vector [ Xy z, xy z, ... ]
1
Color
IndexedFaceSet IndexedLineSet ElevationGrid PointSet
Color
Color {
color [rgb, rghb, ... 1]
}

a,b,c,d, e
X y Z
0 0 4 0
1 -3 0 3
2 -3 0 3
3 3 0 3
4 3 0 3
Coordinate

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

}
0 0 1 2
1 0 2 3
2 0 3 4
3 0 4 1
4 4 3 2 1
IndexedFaceSet
Coordinate coordinateIndex
«qr
IndexedFaceSet {
coord Coordinate {
point [040,-30-3,-303,303,30-3]
H
coordIndex [0, 1, 2,-1, 0,2,3,-1, 0,3, 4, -1,
}

20

Coordinate

coord

4,3,2,1, 1]



IndexedFaceSet

Extrusion

(cross
section) 0, 2, 0)
(2, 4, 0)

crossSection
spine
scale
orientation
Extrusion {
crossSection [11,1-1,-1-1,-1 1]
spine [000,020, 2 4 0]

scale[11,11,11]
orientation [0100,0100,010 0]

21

0 1 1 0
1 1.5| 1.5 1
1 1.5 1.5 1
0 1 1 0
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SpotLight

DirectionalLight

PointLight

SpotLight

DirectionalLight

Di rectional Li ght {

direction 00
col or 11
intensity 1
on TRUE
anbientlntensity 0
}
di rection:
00 -1 Z
col or: R&B 0 1
intensity: 01
on: on/ of f TRUE on
TRUE on
anbi ent I ntensity:
#VRML V2.0 utf8
Directional Li ght {
direction 1 0 0 # X

color 010 #
anbi entlntensity 0.2#

}
Shape {
geonetry Sphere {}
appear ance Appearance {
material Material
}

{}

DirectionalLight
#
#
#
#
#
FALSE off

SpotLight

on/ of f

1

1

23

PointLight

Poi nt Li ght {
| ocation 000
col or 111
intensity 1
on TRUE
anbi entlntensity 0
attenuati on 100
r adi us 100
}
| ocati on:
col or: RGB 0 1
intensity: 0 1
on: on/ of f TRUE on
TRUE on
anmbi entlntensity:
attenuati on:
1/r?
aj,a ,a
(10 0)
r adi us:
#VRML V2.0 utf8
Poi nt Li ght {
|l ocation 0 0 2 #
color 010 #
attenuation 1 1 0 #
éhape {
geonetry Sphere {}
appear ance Appear ance {
material Mterial {}
}
}
SpotLight
Spot Li ght {
direction 00 -1
| ocation 000
col or 111
intensity 1
on TRUE
anbi entlntensity 0
attenuation 100
radi us 100
beanWW dt h 1.570796
| cut O f Angl e 0. 785398

24

0

00

FALSE

HHHFHHHHR

of f

r

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

z

100

(0 0 2)

HHHFHHFHHHFHFR

on/ of f

1

on/ of f

1

1



direction:

00 -1 z

| ocati on: 000
col or: RGEB 0 1

intensity: 0 1 1

on:

on/ of f TRUE on FALSE off

TRUE on

anbientlntensity: 01

att enuati on: r

att enuati on
1/ (a;+a *r+a *r?)

radi us: 100

beanW dt h:
cut O f Angl e:

#VRML V2.0 utf8

Spot Li ght {
|l ocation 0 0 2
direction 0 0 -1
color 010
attenuation 1 1 0
beamWdth 1
cutofAngle 0.2
anbientlntensity 0.2

\cutO‘fAngIe

lbeamth h

}
Shape {
geonetry Sphere {}
appear ance Appearance {
material Material {}
}

NavigationInfo

Navi gationlnfo {
headl i ght FALSE #
}

111

25

“NONE”
Viewpoint
Vi ewpoi nt {
position 0 0 10
orientation 0100

fieldOFView 0.785398
junp TRUE
description ""

position:
orientation:

00 -1
fieldOView

j unp:

descri ption:

#VRML V2.0 utf8

Vi ewpoi nt {
posision 55 5
orientation 1 0 1 -1.5
descriptin “positionl”

biempoint {
posision -5 5 5
orientation 1 0 -1 -1.5
descriptin “position2”
%hape {
geonetry Box {
size 2 3 4

appear ance Appear ance {
materi al Materi al
}

26
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#
#
#
#
#
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z
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DEF

PROTO

DEF
USE

#VRML V2.0 utf8
#
Shape {

geometry Box {
size 6
}

USE

3.6 2

appear ance Appearance {
material Material {}

}

Transform {

translation -2 2 1

children [

DEF

DEF WHEEL Shape {

geonetry Cylinder {
radius 1
hei ght 0.4

appear ance Appearance {
material Materi al

{

di ffuseColor 0.8 0.5 0.2

}

]

Transform {
translation 2

21

children [ USE WHEEL ]

Transform {

translation -2 -2 1
children [ USE WHEEL ]

Transform {
translation 2

-21

children [ USE WHEEL ]

27

#VRML V2.0 utf8
Shape {

}
}

Transform {
translation 2 0 0
children [ USE buil ding

geonetry Box { size 1 3 1.5}
Wl appear ance Appearance {
' material Material {
Véb diffuseColor 1 1 1
}
}
}
Shape #VRWML V2.0 utf8
DEF bui | di ng Shape {
bui | di ng geonetry Box { size 1 3 1.5}
appear ance Appearance {
material Material ({
di ffuseColor 1 1 1
}
}
}
#VRML V2.0 utf8
DEF bui | di ng Shape {
geonetry Box { size 1 3 1.5}
appear ance Appearance {
material Material ({
di ffuseColor 1 1 1
}
}
}
USE bui | di ng
#VRWML V2.0 utf8
DEF bui | di ng Shape {
geonetry Box { size 1 3 1.5}
appear ance Appearance {
material Material ({
diffuseColor 1 1 1
}
}
}
Transform {
translation 2 0 0
children [ USE building ]
}
#VRWML V2.0 utf8
DEF bui | di ng Shape {
geonetry Box { size 1 3 1.5}
appear ance Appearance {
material Material ({
diffuseColor 1 1 1

28




}

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

}

#VRML V2.0 utf8

G oup {
children [

DEF bui |l di ng Shape {
geonetry Box { size 1 3 1.5}
appear ance Appearance {

material Mterial {
diffuseColor 1 1 1
}
}

}

Transform {
translation 2 0 O
children [ USE building ]

}

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

}

]
}

}

}

Transform {
translation 2 0 0
children [ USE building ]

}

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

Transform {

}

translation 0 0 2.5
children [ USE buildings ]

bui I di ngs

#VRML V2.0 utf8
DEF bui I di ngs Group {
children [
DEF bui |l di ng Shape {
geonetry Box { size 1 3 1.5}
appear ance Appearance {
material Mterial {
diffuseColor 1 1 1
}

}

Transform {
translation 2 0 0
children [ USE building ]

}

Transform {
translation -2 0 0
children [ USE buil ding ]

]
}

VRML

#VRWML V2.0 utf8
DEF buil di ngs G oup {

}

Transform {

}

translation 0 0 2.5
children [ USE buildings ]

Navi gati onl nfo {

}

headl i ght FALSE

#VRWML V2.0 utf8

Navi gati onl nfo {

}

headl i ght FALSE

Di rectional Li ght {

}

direction -4 -5 -3

#VRML V2.0 utf8
DEF bui I di ngs Group {
children |
DEF bui |l di ng Shape {
geonetry Box { size 1 3 1.5}
appear ance Appearance {
material Mterial {
di ffuseColor 1 1 1

#VRML V2.0 utf8

Di rectional Li ght {

}

direction -4 -5 -3
anbientintensity 0.5

29

#VRML V2.0 utf8

Di rectional Li ght {

direction -4 -5 -3
anbi entlntensity 0.5

30




translation =1 0 1
children [ USE streetlight ]

}
Vi ewpoi nt {
position 1 -1.3 1.5
orientation 0 1 0 1.5708
}

0.785398 0 /4=45°
60°

#VRML V2.0 utf8

Vi ewpoi nt {
position 1 -1.3 1.5
orientation 0 1 0 1.5708
fieldOFView 1.0472

}
Spot Li ght {
location 0 0 5
direction 0 0 -1
color 1 0.2 0
}
VRML #VRML V2.0 utf8
Spot Li ght {
|l ocation 0 0 5
] direction 0 0 -1
radi us color 1 0.2 0
attenuation 0 1 0
}
#VRWML V2.0 utf8
Poi nt Li ght
| ocati on

Transf orm

Spot Li ght {
|l ocation 0 0 5
direction 0 0 -1
color 1 0.2 0
attenuation 0 1 0O

}

Transform {
translation 1 0 1
children [
DEF streetlight PointlLight {
color 1 10.3
attenuation 0 1 0

]
}

VRML

position

}
#VRML V2.0 utf8

Vi ewpoi nt {
position 1 -1.3 1.5
orientation 0 1 0 1.5708
fieldOFView 1.0472
description "positionl"

}

Vi ewpoi nt {
position -1 -1.3 1.5
orientation 0 1 0 1.5708
fiel dOFView 1.0472
description "position2"

}
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#VRML V2.0 utf8

Transform {
translation 1 0 1
children [
DEF streetlight PointlLight {
color 1 10.3
attenuation 0 1 0

}

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

}

#VRML V2.0 utf8

Transform {

#VRWML V2.0 utf8

Vi ewpoi nt {
position -1 -1.3 1.5
orientation 0 1 0 1.5708
fiel dOFView 1.0472
description "position2"

}

Vi ewpoi nt {
position -1 -1.3 3.5
orientation 0 1 0 -1.5708
fiel dOFView 1.0472
description "position3"

}

Vi ewpoi nt {
position 1 -1.3 3.5
orientation 0 1 0 -1.5708
fiel dOFView 1.0472
description "position4"

}
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Anchor
URL
TouchSensor
SphereSensor
CylinderSensor
PlaneSensor
Xy
ProximitySensor
VisibilitySensor
Collision
Anchor
Anchor {
url URL
par anet er
description
children URL
bboxCent er
bboxSi ze
}
#VRML V2.0 utf8
Anchor {
url “another.wl” # VRML HTML
description “Link to another VRML file”
children [
Shape {
geonetry Sphere {}
appear ance Appearance {
material Material {}
}
}
]
}

33

TouchSensor

TouchSensor {
enabl ed (TRUE) / ( FALSE)
}

hi t Poi nt _changed

hi t Nor mal _changed

hi t TexCoor d_changed

i SActive TRUE
i sOver TRUE
touchTi ne

#VRML V2.0 utf8
G oup {
children [
DEF TS TouchSensor {}
Shape {
geonetry Sphere {}
appearance Appearance {
material Mterial {}
}

]

}

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

}
ROUTE TS.isActive TO SL.set_on

SphereSensor
Sphere {
enabl ed (TRUE) / ( FALSE)
aut oOf f set (TRUE) / ( FALSE)
of f set Xy zr
}
i SActive TRUE

rotation_changed
trackpoi nt _changed

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

children |
Shape {
geonetry Box {}
appear ance Appearance {
material Material {}
}

34



]
}
ROUTE SS.rotation_changed TO HAKO set _rotation

CylinderSensor

Cyli nder Sensor {
enabl ed (TRUE) / ( FALSE)
di skAngl e
maxAngl e
m nAngl e
aut oOf f set (TRUE) / ( FALSE)
of f set

i sActive
rotati on_changed
t rackpoi nt _changed

#VRML V2.0 utf8

G oup {
children [
DEF CS Cylinder Sensor {}
DEF HAKO Transform {
children [
Shape {
geonetry Box {}
appear ance Appearance {
material Material
}
]
}
]
}

ROUTE CS.rotation_changed TO HAKO set _rotation

PlaneSensor

Pl aneSensor {
enabl ed (TRUE) / ( FALSE)
maxPosi tion
nm nPosi tion
aut oOf f set (TRUE) / ( FALSE)
of f set

i SActive
transl ati on_changed
t rackpoi nt _changed

#VRML V2.0 utf8
Transform { # Bill board
rotation 1 0 0 0.5 # Pl aneSensor
children [
DEF PS Pl aneSensor {}
DEF HAKO Transform {
children [

TRUE

TRUE

{}

35

Shape {
geonetry Box {}
appear ance Appearance {
material Material {}

} ]
ROUTE PS. transl ati on_changed TO HAKO. set _transl ati on

ProximitySensor

Proxi m tySensor {

enabl ed (TRUE) / ( FALSE)
center
si ze
}
i sActive TRUE
enterTi me
exitTine

positi on_changed
orientation_changed

#VRWML V2.0 utf8

DEF PS ProxinitySensor {
center 0 00
size 2 2 2

}
G oup {
children [
DEF SS SphereSensor {}
DEF HAKO Transform {

children |
Shape {
geonetry Box {}
appear ance Appearance {
material Material {}
}
]
}
]
}
# Spher eSensor

ROUTE PS.isActive TO SS. enabl ed
ROUTE SS.rotation_changed TO HAKO. set _rotation

VisibilitySensor

VisibilitySensor {

enabl ed (TRUE) / ( FALSE)
center
si ze
}
i sActi ve TRUE
enterTi me
exi tTi me

36



#VRML V2.0 utf8

DEF VS Proxi mtySensor {

center 000

size 2 2 2

}
G oup {
children [

DEF SS Spher eSensor {}
DEF HAKO Transform {

}
#

children [
Shape {
geometry Box {}
appear ance Appearance {
material Material {}
}
]
Spher eSensor

ROUTE VS. i sActive TO SS. enabl ed
ROUTE SS.rotation_changed TO HAKO set _rotation

Collision
Col l'ision {
col lide
children
pr oxy
bboxCent er
} bboxSi ze

col i deTi ne

#VRML V2.0 utf8
Col l'ision {
children [

(TRUE) / ( FALSE)

Shape {

geonetry Box {
size 551
}

appear ance Appearance {
material Material {}
}
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wrl
Web

#VRML V2.0 utf8
Shape {
geonetry Sphere {}
appear ance Appearance {
material Mterial {
diffuseColor 1 00
}

}
}

Anchor

Anchor url
Wb

URL

#VRML V2.0 utf8
Anchor {
url "http://ww.yahoo.co.jp/"
description "Yahoo! Japan"
children |
Shape {
geonetry Sphere {}
appear ance Appear ance {
material Material ({
diffuseColor 1 0 O
}

]
}

VRML

Transform {
translation 3 0 0
children [
Shape {
geometry Sphere {}
appear ance Appearance {
material Material ({
di ffuseColor 0 0 1
}

]
}

Transform {
translation 3 0 0
children [
Shape {
geonetry Sphere {}
appear ance Appearance {
material Material ({
di ffuseColor 0 0 1

}
}
}

]
}
Spot Li ght {

| ocation 3 0 3

direction 0 0 -1
}
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Transform {
translation 3 0 0
children [
Shape {
geonetry Sphere {}
appear ance Appearance {
material Material ({
di ffuseColor 0 0 1

}
}
}
]
}
Spot Li ght {
|l ocation 3 0 3
direction 0 0 -1
on FALSE
}

Transform

TouchSensor

TouchSensor
TS

Spot Li ght
SL

Transform {
translation 3 0 0
children [
DEF TS TouchSensor {}
Shape {
geonetry Sphere {}
appear ance Appearance {
material Material ({
diffuseColor 0 0 1
}

}

DEF SL Spot Li ght {
|l ocation 3 0 3
direction 0 0 -1
on FALSE

}

TouchSensor

i SActive
TRUE

Spot Li ght on
ROUTE

Transform {
translation 3 0 0
children [
DEF TS TouchSensor {}
Shape {
geonetry Sphere {}
appear ance Appear ance {
material Material {
di ffuseColor 0 0 1
}

}

DEF SL Spot Light {
|l ocation 3 0 3
direction 0 0 -1
on FALSE

}

ROUTE TS.isActive TO SL.set_on

Pl aneSensor
PS

Pl aneSensor

39

transl ati on_changed

TouchSensor i sActive | Transform {
i sOver translation 3 0 0
children |
DEF TS TouchSensor {}
Shape {
geometry Sphere {}
appear ance Appearance {
material Material ({
i sActive i sOver di ffuseColor 0 0 1
}
}
}
]
}
DEF SL Spot Li ght {
| ocation 3 0 3
direction 0 0 -1
on FALSE
}
ROUTE TS.isOver TO SL.set _on
Transform {
translation -3 0 0
children [
Shape {
VRV geonetry Box {}
appear ance Appearance {
material Material ({
diffuseColor 0 1 0
}
}
}
]
}
Transf or m DEF SP Transform {
children [
Transform {
Tr ansf or m translation -3 0 0
. children [
.translatlon Shape {
rotation geonetry Box {}
appear ance Appearance {
material Material ({
Transform diffuseColor 0 1 0
}
}
}
Transform } ]
SP } ]
DEF SP Transform {
Pl aneSensor {} children [

DEF PS Pl aneSensor {}
Transform {
translation -3 0 0
children [
Shape {
geonetry Box {}
appear ance Appear ance {
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transl ati on_changed

material Mterial {
diffuseColor 0 1 0

}
}
ROUTE ] }
Transform transl ation }
]
}
RQUTE PS. transl ati on_changed TO SP. set _transl ation
Spher eSensor DEF SP Transform {
children [
rotati on_changed DEF PS SphereSensor {}
Transform {
translation -3 0 0
children [
Shape {
ROUTE geonetry Box {}
Transform rotation appear ance Appearance {
material Mterial {
diffuseColor 0 1 0
}
}
}
Pl aneSensor  Spher eSensor ]

transl ati on_changed
rot ati on_changed

set translation set rotation

}
ROUTE PS.rotation_changed TO SP.set _rotation

Transform {
rotation 0 0 1 1.5708
translation 3 00
children [
Shape {
geonetry Cylinder {
radius 0.3
hei ght 2
}
appear ance Appear ance {
material Material {}
}

}
ROUTE PS. rotation_changed TO SP.set rotation

Spher eSensor
Transform

DEF SP

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

Cyl i nder Sensor

Spher eSensor
Cyl i nder Sensor

Transform {
children [
DEF PS Cylinder Sensor {}
DEF SP Transform {
translation -3 00
children [
Shape {

Transform {
children [
DEF PS Cylinder Sensor {}
DEF SP Transform {
translation -3 00
children [
Shape {
geonetry Box {}
appearance Appearance {
material Mterial {
diffuseColor 0 1 0
}

Transf or m
CcY

Spher eSensor
SS

ROUTE

DEF

Cy

SS
CY

Transform {
children |
DEF PS Cyli nder Sensor {}
DEF SP Transform {
translation -3 0 0
children [
Shape {
geonetry Box {}
appear ance Appearance {
material Material ({
diffuseColor 0 1 0
}

}

}

DEF CY Transform {
rotation 0 0 1 1.5708
translation 3 0 0

children [
DEF SS SphereSensor {}
Shape {
geonetry Cylinder {
radi us 0.3
hei ght 2
}

appear ance Appear ance {
material Material {}
}

}

ROUTE PS. rotation_changed TO SP.set _rotation
ROUTE SS.rotation_changed TO CY.set _rotation
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TimeSensor

TimeSensor

Scalarlnterpolator

radius

PositionInterpolator

Transform translation

Orientationinterpolator

Transform rotation
Colorinterpolator
Material diffuseColor
Coordinatelnterpolator
Coordinate point
Normalinterpolator
Normal vector

TimeSensor

Ti meSensor {

enabl ed (TRUE) / ( FALSE)
cycl el nterval
| oop (TRUE) /
startTinme
st opTi ne

}

i sActive Ti meSensor

fracti on_changed

cycl eTi me

time

ScalarInterpolator

Scal ar I nterpol ator {
key
keyVal ue

val ue_changed

( FALSE)

TRUE
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#VRML V2.0 utf8
DEF Tl MER Ti meSensor {
cyclelnterval 2

}
DEF SI Scal arl nterpol ator {
key [0.0 0.5 1.0]
keyVal ue [1.0 2.0 1.0] # 1 1 2
}
G oup {
children [
DEF TS TouchSensor {}
DEF SP Shape {
geonetry Sphere {}
appear ance Appearance {
material Material {}

}
}
]
}
ROUTE TS.touchTinme TO TI MER. start Ti ne #
ROUTE TI MER. fraction_changed TO SI.set fraction#
ROUTE Sl . val ue_changed to SP. set radius # Sl

Positioninterpolator

44

Posi ti onl nterpol ator {
key
keyVal ue

val ue_changed

#VRWML V2.0 utf8

DEF Tl MER Ti neSensor {
| oop TRUE
cyclelnterval 2

}
DEF Pl Positionlnterp

ol ator {
key [0.0 0.25 0.5 0.75 1.0]
keyVval ue [
1.0 0.0 0.0,
0.0 0.0 1.0,
-1.0 0.0 0.0,
0.0 0.0 -1.0,
1.0 0.0 0.0

]

}
DEF PLANET Transform {
translation 1.0 0.0 0.0

children [
Shape {
geonetry Sphere {}
appear ance Appearance {
material Mterial {}
}
}

]

}
ROUTE TI MER fraction_changed TO Pl.set _fraction

ROUTE PI . val ue_changed TO PLANET. set _transl ati on

Sl
r adi us



Orientationinterpolator

Oientationlnterpol ator {
key
keyVal ue

val ue_changed

#VRML V2.0 utf8

DEF TI MER Ti meSensor {
cyclelnterval 3
| oop TRUE

}
DEF O Oientationlnterpola {
key [0.0 0.3333 0.6667 1

0]
keyVval ue [
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

]

}
DEF DI CE Transform {
translation 1.0 0.0 0.0

children [
Shape {
geonetry Box {}
appear ance Appear ance {
material Material {}
}
}

]

}
ROUTE TI MER. fracti on_changed TO O .set _fraction
ROUTE A . val ue_changed TO DI CE. set _transl ati on

Coordinatelnterpolator

Coor di nat el nt er pol at or {
key
keyVal ue

val ue_changed

#VRML V2.0 utf8

DEF TI MER Ti neSensor {
cyclelnterval 3
| oop TRUE

DEF ClI Coordi nat el nterpol ator {
key [0.0 0.5 1.0]
keyVval ue [

45

46

-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,

}
Shape {

geonetry | ndexedFaceSet {
coord DEF PYRAM D Coordi nate {

poi nt [
# 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,

]

coordl ndex [

0120 -1

0230-1

0340-1

0410 -1

43214-1

]

appear ance Appear ance {
material Mterial {}
}

}
ROUTE TI MER. fraction_changed TO Cl.set_fraction

ROUTE Cl . val ue_changed TO PYRAM D. set _poi nt



Transform

Transform

#VRML V2.0 utf8
DEF HAKO Transform {
children [
Shape {
geonetry Box {}
appear ance Appearance {

Ti meSensor
cycl el nterval

cycl el nterval
Ti meSensor
fracti on_chanaged

—

cycl el nterval

#VRML V2.0 utf8
DEF HAKO Transform {

}

DEF JI KAN Ti mneSensor {
| oop TRUE
cyclelnterval 4

}

DEF Kl SEKI Posi tionl nterpol ator {
key [ 0 0.5 1]
keyValue [ 000, 020, 00 0]

ROQUTE JI KAN fracti on_changed TOKI SEKI . set _fraction
RCQUTE Kl SEKI . val ue_changed TO HAKQ set _transl ati on

HAKO material Material {
di ffuseColor 0.2 0.8 0.4
}
wrl }
Vieb }
]

}

Ti meSensor #VRML V2.0 utf8

J1 KAN DEF HAKO Transform {
}
I oop TRUE DEF JI KAN Ti meSensor {
Ti meSensor | oop TRUE

}

Ti meSensor

Pot i sonl nt er pol at or

key

keyVal ue key

key:0 - (0, 0, 0)

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

#VRWML V2.0 utf8
DEF HAKO Transform {

}

DEF JI KAN Ti meSensor {
| oop TRUE

}

DEF KI SEKI Posi tionlnterpol ator {
key [ 0 0.5 1]
keyValue [ 0 00, 020, 000]

Posi ti onl nt er pol at or
key 0.25

keyVal ue

0.75

#VRML V2.0 utf8
DEF HAKO Transform {

}

DEF JI KAN Ti meSensor {
| oop TRUE
cyclelnterval 4

}

DEF Kl SEKI Posi tionl nterpol ator {
key [ 0 0.25 0.5 0.75 1]
keyvValue [ 000, 110, 020, -110, 000]

}

RQUTE JI KAN fracti on_changed TOKI SEKI . set _fraction
RCQUTE Kl SEKI . val ue_changed TO HAKQ set _transl ati on

Ti meSensor (JI KAN)
fracti on_changed
Posi ti onl nt erpol at or
(KISEKI) fraction

Posi ti onl nt er pol at or

(KI'SEKI')  val ue_changed
Transform

(HAKO) translation

#VRML V2.0 utf8
DEF HAKO Transform {

}

DEF JI KAN Ti meSensor {
| oop TRUE

}

DEF Kl SEKI Positionlnterpol ator {
key [ 0 0.5 1]
keyValue [ 0 00, 020, 000]

}

RQUTE JI KAN fracti on_changed TOKI SEKI . set _fraction
RQUTE KI SEKI . val ue_changed TO HAKQ set _transl ation

Ti neSensor
FALSE

| oop

#VRML V2.0 utf8
DEF HAKO Transform {

}

DEF JI KAN Ti mneSensor {
| oop FALSE
cyclelnterval 4

}

DEF Kl SEKI Posi tionl nterpol ator {

key [ 0 0.25 0.5 0.75 1]

keyValue [ 000, 110, 020, -110, 000]
}

RQUTE JI KAN fracti on_changed TOKI SEKI . set _fraction
ROUTE Kl SEKI . val ue_changed TO HAKQ set _transl ati on

47

48




TouchSensor
Spher e
children
TouchSensor
HAJI ME

TouchSensor
(HAJI ME)

t ouchTi nme Ti meSensor
(JIKAN) startTine

#VRWML V2.0 utf8
DEF HAKO Transform {

}

DEF JI KAN Ti neSensor {
| oop FALSE
cyclelnterval 4

}

DEF Kl SEKI Positionl nterpol ator {
key [ 0 0.25 0.5 0.75 1 ]
keyValue [ 000, 110, 020, -110, 000]

RQUTE JI KAN fracti on_changed TOKI SEKI . set _fraction

Ti meSensor (J1 KAN) ROUTE Kl SEKI . val ue_changed TO HAKQ set transl ation
| oop FALSE
Transform{ #
translation -3 -3 0
startTi me TouchSensor children [
(HAJI VE) Shape {
geonetry Sphere { radius 0.5 }
appear ance Appearance {
i material Material ({
Ti meSensor di ffuseColor 0.2 0.2 0.8
}
}
}
DEF HAJI ME TouchSensor {}
]
}
ROUTE HAJI ME. t ouchTime TO JI KAN. start Ti nme
#VRML V2.0 utf8
DEF HAKO Transform {
}
J&ghsensor DEF JI KAN Ti meSensor {
| oop FALSE
cyclelnterval 4
st opTi me TouchSensor }
(ONARI) DEF KI SEKI Positionlnterpolator {
key [ 0 0.25 0.5 0.75 1 ]
keyvValue [ 000, 110, 020, -110, 000]
Ti meSensor

RQUTE JI KAN fract i on_changed TOKI SEKI . set _fraction
RQUTE KI SEKI . val ue_changed TO HAKQ set _transl ation

Transform{ #
}
ROUTE HAJI ME. t ouchTine TO JI KAN. start Ti ne

Transform{ #
translation 3 -3 0

children [
Shape {
geonetry Sphere { radius 0.5 }
appearance Appearance {
material Material ({
di ffuseColor 0.8 0.2 0.2
}

}
}
DEF OMRI TouchSensor {}

}
ROUTE OWARI . t ouchTi ne TO JI KAN. st opTi ne

Oientationl nterpol at or

KAl TEN

key

keyVal ue key

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

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

Z Ti neSensor

#VRML V2.0 utf8
DEF HAKO Transform {

}

DEF JI KAN Ti neSensor {
| oop FALSE
cyclelnterval 4

}

DEF Kl SEKI Posi tionlnterpol ator {
key [ 0 0.25 0.5 0.75 1]
keyvValue [ 000, 110, 020, -110, 000]

RQUTE JI KAN fracti on_changed TOKI SEKI . set_fraction
RCQUTE Kl SEKI . val ue_changed TO HAKQ set _transl ati on

Transform{ #

}
ROUTE HAJI ME. t ouchTime TO JI KAN. start Ti ne

Transform{ #

}
ROUTE OMARI . t ouchTi ne TO JI KAN. st opTi e

DEF KAITEN Orientationl nterpol ator {
key [ 0 0.5 1]
keyValue[ 0010, 001 3.1416, 001 6.2832]

}

RQUTE JI KAN fracti on_changed TOKAI TEN set _fraction
RQUTE KAl TEN val ue_changed TO HAKQ set _rotation
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| ndexedFaceSet
Coor di nat e

Coor di nat e poi nt

Coor di nat el nt er pol at or

#VRWML V2.0 utf8
DEF HAKO Transform {

}

DEF KAI TEN Orientationlnterpol ator {
key [ 0 0.5 1]
keyValue[ 0010, 001 3.1416, 001 6.2832]

RQUTE JI KAN fract i on_changed TOKA TEN set _fraction
RQUTE KAl TEN val ue_changed TO HAKQ set _rotati on

Transform {
translation 0 -3 0
children [
Shape {
geonetry | ndexedFaceSet {
coord Coordinate {

poi nt [
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,

]

coordl ndex [

0120-1

0230-1

0340-1

0410 -1

43214-1

]
}
appear ance Appearance {
material Material {}
}

]
}

Coordi nat e
PYRAM D
Coor di nat e
poi nt

Coor di nat el nt er pol at or

Coor di nat el nt er pol at or
key keyVal ue
I ndexedFaceSet

#VRWML V2.0 utf8
DEF HAKO Transform {

}

DEF KAI TEN Orientationl nterpol ator {
key [ 0 0.5 1]
keyValue[ 0010, 001 3.1416, 001 6.2832]

RQUTE JI KAN fracti on_changed TOKA TEN set _fraction
RQUTE KAl TEN val ue_changed TO HAKQ set _rotati on

Transform {
translation 0 -3 0

children [
Shape {
geonetry | ndexedFaceSet {
coord DEF PYRAM D Coordi nate {
poi nt [

[a—

coor dl nde

[

[ N

X
0
0
0
0
1

A OOOO
WhwWNPE

2
3
4
1
2

|

-1
]
}
appearance Appearance {
material Material {}
}

}

DEF HENKElI Coor di nat el nt erpol ator {
key[0.0 0.5 1.0]

keyVal ue |

# 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,

RQUTE JI KAN fracti on_changed TOHENKEl . set _fraction
ROQUTE HENKE! . val ue_changed TO PYRAM D. set _poi nt
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