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| ntroducéo ao VRML 97

Prefacio

Bem vindo aos Slides de Introducéo ao VRML 97! Estes slides foram escritos para dar a vocé uma
visdo rapida e praticade VRML 97, a Virtual Reality Modeling Language. Para isso estdo
incluidos aproximadamente 500 dlides. Alguns tem imagens (aproximadamente 200 imagens) e
outros com exemplos, sendo mais de 100 exemplos VRML.

Uma palavra sobre asversbesVRML

VRML sofreu diversas ateractes, o seu inicio foi no final de 1994. Estes slides séo da versao VRML 97,
aultima versao da linguagem. Para inseri-lo no contexto, a tabela a seguir mostra uma visao destas
versdes VRML e os nomes adotados.

Versao Liberacéo Comentarios
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VRML 1.0 Maio 1995 Iniciado em 1994, a primeiraversao do VRML foi baseada pela
maior parte no formato aberto de arquivo desenvolvido pela Silicon
Graphics Inc. A especificacdo do VRML 1,0 foi terminada em maio
1995 e incluiu suporte para construcéo de formas luzes e texturas.

Os plug-ins de browser VRML 1,0 tornaram-se extensamente
disponiveis ao final de 1995, embora poucos suportaram o conjunto
das caracteristicas definidas pela especificacdo do VRML 1,0.

VRML 1.0c Janeiro 1996  Enquanto os vendedores comecaram a produzir browsers do VRML
1,0, um nimero de ambiguidades na especificacdo do VRML 1,0
apareceram. Estes problemas foram corrigidos em uma especificacéo
novado VRML 1.0c (esclarecido) liberada em janeiro 1996.
Nenhuma caracteristica novafoi adicionada alinguaem VRML 1.0c

VRML 1.1 cancelado No final de 1995, a discussdo comegou em extensdes a especificacdo
do VRML 1,0. Estas extensdes pretendiam dirigir-se a caracteristicas
de linguagem que na execucéo feita pelo browser eram dificeis ou
ineficientes. A lingua estendida foi chamado tentativamente de
VRML 1,1. Estes acréscimos foram deixados para mais tarde, no
desenvolvimento do VRML 2,0.

N&o existem browsers VRML 1.1.

Moving Worlds Janeiro 1996  As caracteristicas incluidas no VRML 1,0 para a construcéo estatica,
ndo trocando os mundos, apropriados para arquitetura walk-throughs
e algumas aplicacdes cientificas de visualizagdo. Para estender a
lingua a animacéo e ainteracdo, o grupo da arquitetura VRML féz
um atendimento para propostas para um novo projeto dalingua.
Silicon Graphics, Netscape, e outros trabalharam juntos para criar a
proposta movimentando os mundos, submetida em janeiro 1996. Que
aproposta mais tarde foi aceita e se transformou como o ponto de
inicio para desenvolver VRML 2,0. A especificacéo final dalingua
do VRML 2,0 é consultada ainda as vezes como a especificagdo
movimentando os mundos, embora difere significativamente da
proposta original de movimentar mundos.
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VRML 2.0

VRML 97

Agosto 1996  ApOs sete meses do esforgo intenso pela comunidade do VRML, a

proposta de movimentacao dos mundos evoluiu paratransformar-se a
especificagdo final do VRML 2,0, liberada em agosto 1996. A
especificacdo nova reprojetou a sintaxe do VRML e adicionou um
conjunto extensivo de caracteristicas novas para a construcéo de
formas, animacgOes, interagdes, sons, névoa, os fundos, e as extensdes
de lingua.

As versdes beta do plug-in VRML 2,0 dos browsers estiveram
disponiveis desde o final de 1997. Entretanto, desde esta escrita
(maio 1997) ndo ha ainda nenhum browser, completo do VRML 2,0
disponivel no mercado.

Setembro 1997 No inicio de 1997, os esfor¢os comegaram para apresentar a

especificacdo do VRML 2,0 a organizacdo de padrdes internacional
(1SO) que cobre a maioria das principais especificagbes no uso de
linguas na comunidade computacional. A versdo 1SO do VRML 2,0
foi revista e a especificacéo foi reescrita significativamente para
esclarecer edi¢es. Algumas mudangas menores a lingua foram feitas
também. O VRML final do ISO eraVRML 97. As caracteristicas da
especificacdo do VRML 97 finalizaram em marco 1997, e o texto da
especificacdo finalizou em setembro 1997.

Uma versao beta do plug-in do browser do VRML 97 esta disponivel
como se escreve: Silicon Graphics Cosmo Player for SGI platforms.
Mais browsers do VRML 97 aguardam-se nos poucos meses
seguintes.

O VRML 2,0 difere radicalmente do VRML 1,0 na sintaxe e nas caracteristicas. Um browser do VRML
1,0 ndo pode carregar mundos do VRML 2,0. A maioriados browsers do VRML 2,0, entretanto, podem

carregar mundos do VRML 1,0.

O VRML 97 difere bem menos do VRML 2,0. Na maioria de casos, um browser do VRML 2,0 podera
carregar corretamente arquivos do VRML 97. Entretanto, para a exatidao de 100%, vocé deve ter um
browser do VRML 97 para ver os arquivos do VRML contidas dentro destas notas tutoriais.
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Introduction to VRML 97

Introducao ao VRML 97

Sumario
Parte 1 - Forma, Geometria e Aparéncia

Bem Vindo

Introducéo

Construindo um mundo em VRML

Construindo formas primitivas

Transformando formas

Controlando aparéncias com material

Agrupando nos

Nomeando noés

Exemplos

Parte 2 - Animacao, Sensores e Geometria

Introducao a animacao

Animando transformacoes

Sentindo acdes do observador

Construindo formas fora de pontos, linhas e faces
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Introduction to VRML 97

Construindo grids elevados

Construindo formas extruded

Controlando propriedades da geometria baseadas em
coordenadas

Exemplos

Parte 3 - Texturas, luzes e meio-ambiente

Mapeando texturas

Controlando como as texturas sado mapeadas

luminando seu mundo

Adicionando fundos

Adicionando nevoeiro

Adicionando som

Controlando o ponto de vista

Controlando a navegacao

Sentindo o observador

Exemplos

Parte 4 - Scripts e prototipos

Controlando detalhes
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Introduction to VRML 97

Introduzindo o uso de script

Escrevendo programas scripts com JavaScript

Escrevendo programas scripts com Java

Criando novos tipos de nos

Fornecendo informacdes sobre seu mundo

Exemplos

Extensdes misturadas

Conclusao
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Sumério Indice do Capitulo Slide Anterior Slide Seguinte 1

Bem Vindo!

Programacdo para o curso

Escopo do tutorial

file:///D]/CD-RV-multimidia/Apresentacoes/VRML/slides/welcome.htm [21/3/2002 15:30:09]



Schedule for the day

Sumario indice do Capitulo Slide Anterior Slide Seguinte 2

Bem-Vindo!

Programacao para o curso

Primeiro Dia - Formas, geometria, 100
Partel aparéncia minutos
Intervalo

Primero Dia- AnNimacao, Sensores, 100
Parte 2 geometria minutos
Segundo Dia - Texturas, luzes, melo- 100
Parte 3 ambiente minutos
Intervalo

Segundo Dia - . .. 100
Parte 4 SEllpE, [preilpes minutos
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Slide Seguinte 3

Sumario i ndice do Capitulo Slide Anterior

Bem-Vindo!

Escopo do tutorial

. Estetutorial aborda o VRML 97

. A revisao | SO standard de VRML 2.0
. Voceé aprender a:

. Estrutura do arquivoem VRML

. Conceitos eterminologias

. Maioria das sintaxes de construcao de

formas
. Maioria das sintaxes de sensor es e animagoes

. Maloria das sintaxes de programacao com
SCripts
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Introduction

Sumério Indice do Capitulo Slide Anterior Slide Seguinte 4

| ntroducao

O que € VRML?

O que eu preciso para usar VRML?

Exemplo

Como pode-se usar VRML em uma pagina Web?

O que eu preciso para desenvolver em VRML?

Eu devo usar um editor de texto?

Eu devo usar um construtor de mundos?

Eu devo usar um gerador de formas?

Eu devo usar um modelador e um conversor de formatos?

Como posso obter software de VRML?
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What isVRML?

Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 5

Introducéo

O queéeVRML?

. VRML é&

. Umalinguagem em forma de texto para
descrever formasem 3-D einteragir com o
melo-ambiente

. Arquivostexto em VRML usam a extensao
W |
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What do | need to use VRML?

Sumario

indice do Capitulo Slide Anterior Slide Seguinte 6

Introducéo

O que voce precisa para usar VRML?

. Voceé pode ver arguivosem VRML usando
VRML browser:

. VRM
. VRM
HTM

_ helper-application
_ plug-in para um browser em

. Voce pode ver arquivos VRML do disco
rigido local ou da Inter net
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Sumario indice do Capitulo Slide Anterior Slide Seguinte 7

Introducéo

Exemplo

[ temple.wr| ]
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How can VRML be used on a Web page?

Sumario i ndice do Capitulo Slide Anterior

Introducéo

Slide Seguinte 8

Como VRML pode ser usada em uma pagina

Web?

. Carregando diretamente
dentro deum browser Web,
preenchendo a pagina

. Encaixando em uma
pagina, preenchendo um
retangulo na pagina

. Carregando em um frame
de pagina, preenchendo o
frame

. Encaixando em um frame
de pagina, preenchendo um
frame deretangulo

. Encaixando varias vezes
em uma pagina ou frame

| boxes.wrl |

| boxesl.htm |

| boxes2.htm ]

| boxes3.htm |

| boxesd.htm |
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#VRML V2.0 ut

Tenpl e of
tenmpl e.wl

The orb an
1.

2

are routed

been touch

HHEHFFHFHFHFHFHFEHRFEHFHRFEHFHEFEHEHFR®

Worl dlnfo {
title "Te

effect. That effect

f8

the Ob

by David R Nadeau

i mations include:

An Orientationlnterpol ator
sphere.

An Orientationlnterpol ator
sem -transparent sphere.
An Orientationlnterpol ator
a 45 degree angl e.

An Orientationlnterpol ator
at a 45 degree angl e.

This world creates a glowing rotating orb when the pedestal is touched.

rotating an inner emssive textured
rotating an outer emssive textured
rotating a pair of rings, angled at

rotating a second pair of rings, angled

A Scal arlnterpolator with semnmi-random floating point keyVal ue that

in to a PointLight, thereby causing a flickering

ed.

mpl e of the Orb"

is turned on only after the pedestal has

info [ "Copyright (c) 1997, David R Nadeau" ]

}

DEF EntryVi ew Vi ewpoi nt {
position 0.0 1.6 9.0
description "Entry View'

}

DEF Ri ght Vi ew Vi ewpoi nt {
position 9.0 1.6 0.0
orientation 0.0 1.0 0.0 1.571
description "R ght View'

}

DEF BackVi ew Vi ewpoi nt {
position 0.0 1.6 -9.0
orientation 0.0 1.0 0.0 3.14159
description "Back View'

}

DEF Left Vi ew Vi ewpoi nt {
position -9.0 1.6 0.0
orientation 0.0 1.0 O. 4.712
description "Left View

}

Navi gati onl nfo {
type [ "WALK", "ANY" ]
headl i ght FALSE
speed 2.0

}

Background {

skyCol or [
0.0 0.1 0.2,
0.0 0.1 0.3,
0.0 0.0 0.0,
0.4 0.0 0.0
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]
skyAngl e [
1.371,
1.571,
1.771,
]
}
#
# Light Sources
#

DEF O bLi ght PointLight {
intensity 0.0
# animated intensity
anbientlntensity 0.0
color 0.3 0.7 1.0
location 0.0 2.0 0.0

}

Di rectional Li ght {
anbientlntensity 0.0
intensity 0.9
color 1.0 0.5

0
direction 1.0 1

0.
0.1 -0.5
}

Directional Li ght {
anbientlntensity 0.0
intensity 0.9
color 1.0 0.0 0.0

direction -1.0 -0.3 -0.5

#
# Vaulted Ceiling
#
# Center vaulted ceiling
Transform {
translation 0.0 3.64 0.0
children [

DEF Vaul tedCeiling G oup {

children [
DEF Vault Inl

url "vaul

}

Transform {
rotation
children

}

Transform {
rotation
children

}

Transform {
rotation
children

}

}
# Left, right, front,

ine {
t.owl

0.0 1.0 0.0 1.57
[ USE Vault ]

0.0 1.0 0.0 3.14
[ USE Vault ]
0.0 1.0 0.0 -1.57
[ USE Vault ]

and back vaulted ceilings
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Transform {
translation -2.0 0.0 0.0
children [ USE Vaul tedCeiling ]
}
Transform {
translation 2.0 0.0 0.0
children [ USE Vaul tedCeiling ]
}
Transform {
translation 0.0 0.0 -2.0
children [ USE Vaul tedCeiling ]
}
Transform {
translation 0.0 0.0 2.0
children [ USE Vaul tedCeiling ]

}

# Col ums supporting the vaulted ceilings
Transform {
translation -3.0 0.0 -1.0
children [
DEF Col umm Transform {
scale 0.5 0.7 0.5
children Inline { url "colum.wl" }

}
]
}
Transform {
translation -1.0 0.0 -1.0
children [ USE Col um ]
}
Transform {
translation 1.0 0.0 -1.0
children [ USE Col um ]
}
Transform {
translation 3.0 0.0 -1.0
children [ USE Col um ]

}

Transform {
translation -3.0 0.0 1.0
children [ USE Col um ]

}

Transform {
translation -1.0 0.0 1.0
children [ USE Col um ]

}

Transform {
translation 1.0 0.0 1.0
children [ USE Col um ]

}

Transform {
translation 3.0
children [ USE Co

=
o

}

Transform {
translation -1.0 0.0 -3.0
children [ USE Col um ]
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Transform {
translation -1.0 0.0 3.0
children [  USE Columm ]
}
Transform {
translation 1.0 0.0 -3.0
children [  USE Columm ]
}
Transform {
translation 1.0 0.0 3.0
children [ USE Colum ]

#
# Fl oor
#
Transform {
translation -11.5 0.0 -11.5
chil dren Shape {
appear ance Appearance {
material Material
anbientlntensity 0.5
diffuseColor 1.0 1.0 1.0
}
texture ImageTexture { url "stone2.jpg" }
textureTransform TextureTransform {
scale 16.0 16.0

}

}
geonetry ElevationGid {

xDi mensi on 8
zDi nmensi on 8
xSpaci ng 3.0
zSpaci ng 3.0

solid FALSE
hei ght [
0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,
0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,
0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,
0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,
0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,
0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,
0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,
0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0,
]
}
}
}
#
# Ob
#

DEF OrbAIl Transform {
translation 0.0 1.625 0.0
scale 0.0 0.0 0.0
# ani mated scal e
children [
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# Rings
#
Transform {
rotation 0.0 0.0 1.0 0.785
children [
DEF Ri ngSet1 Transform {
rotation 0.0 1.0 0.0 0.0
children [
DEF Ri ngl Transform {

translation 0.0 0.0525 0.0

rotation 0.0 0.0 1.0 0.35

children [

DEF Ri ng Shape {
appear ance Appearance {
material Material {

anmbi entlntensity 0.0
di ffuseColor 0.0 0.0 0.0
em ssiveColor 0.0 0.3 0.8
specularColor 0.0 0.1 0.1
shininess 2.0

}

}

geonetry Cylinder {
hei ght 0. 008
radi us 0.15
bott om FALSE
top FALSE

}

]

}

DEF Ri ng2 Transform {
translation 0.0 -0.0525 0.0
rotation 0.0 0.0 1.0 -0.35
children [ USE Ring ]

}

Transform {
rotation 0.0 0.0 1.0 -0.785
children [
DEF R ngSet2 Transform {
rotation 0.0 1.0 0.0 0.0
scale 0.9 0.9 0.9
children [ USE Ri ngl, USE R ng2 ]

}
]
}
#
# dowing orb
#

DEF Orb Transform {
rotation 0.0 1.0 0.0 0.0
children [
Shape {
appear ance Appearance {
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material NULL # force enissive texture
texture DEF O bTexture |InageTexture { url "brtsky.jpg" }
textureTransform Text ureTransform {
scale 2.0 2.0
}

}
geonetry Sphere { radius 0.1 }

}

DEF SheerOrb Transform {
rotation 0.0 1.0 0.0 0.0
children [
Directional Light { anbientintensity 1.0 }
Shape {
appear ance Appear ance {
material Material ({
transparency 0.5

em ssiveColor 0.0 0.0 0.0
diffuseColor 1.0 1.0 1.0
}
texture USE O bTexture
}
geonetry Sphere { radius 0.115 }
}
]
}
]
}
#
# Sound Sources
#

Transform {
translation 0.0 1.625 0.0
children [
DEF OrbSound Sound {
source DEF O bdip Audiodip {
url "willowl. wav"
| oop FALSE
startTime -1.0
stopTine 0.0
}
mexFront 15.0
maxBack 15.0
m nFront 1.0
m nBack 1.0
spatialize TRUE
intensity 0.0
# animated intensity

}
]
}
#
# Pedest al
#

Transform {
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translation 0.0 0.015 0.0
scale 3.25 3.25 3.25
children [
Shape {
appear ance Appearance {
material DEF GranitMaterial Material {
anmbi entlntensity 0.0
di ffuseColor 0.8 0.8 1.0
}
texture DEF GranitTexture |InmageTexture {
url "granit_g.jpg"
}
}
geonetry | ndexedFaceSet {
coord Coordinate {

poi nt [
# Around the base
-0.06 0.0 O0.O06,
0.06 0.0 0.06,
0.06 0.0 -0.06,
-0.06 0.0 -0.06,
# Tip

0.0 0.3 0.0,
]

coor dl ndex [
o, 1, 4, -1, 1, 2, 4, -1,
2, 3, 4, -1, 3, 0, 4, -1,
]
t exCoord TextureCoordinate {
poi nt [
0.0 0.0, 1.0 0.0, 0.5 1.0,
]
}

t exCoor dl ndex [
o, 1, 2, -1, 0, 1, 2, -1,
0, 1, 2

01 11 21 - 11 3 3 3 - 11
]
solid TRUE
}
}
DEF Pedest al Touch TouchSensor { }
]
}
#
# Pedestal base
#

Transform {
translation 0.0 0.0075 0.0
scale 3.25 3.25 3.25
children [
Shape {
appear ance Appearance {
material USE G anitMateri al
texture USE GranitTexture
}
geonetry Box {
size 0.2 0.015 0.2
}
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}
]
}
#
# Ob Rotation
#

DEF O bTi mer Ti meSensor {
cyclelnterval 20.0
| oop TRUE
startTime 0.0
stopTine -1.0

DEF Sheer O bTi mer Ti meSensor {
cyclelnterval 21.0
| oop TRUE
startTime 0.0
stopTine -1.0

DEF OrbRotator Orientationlnterpol ator {
key [ 0.0, 0.5, 1.0 ]
keyValue [ 0.0 1.0 0.0 0.0, 0.0 1.0 0.0 3.14, 0.0 1.0 0.0 6.28 ]
}
ROUTE O bTi mer. fracti on_changed TO OrbRotator.set _fraction
ROUTE O bRot at or.val ue_changed TO Orb.set _rotation

DEF Sheer OrbRotator Orientationlnterpolator {

key [ 0.0, 0.5, 1.0 ]

keyvValue [ 0.5 1.0 0.0 0.0, 0.5 1.0 0.0 3.14, 0.5 1.0 0.0 6.28 ]
}
ROUTE Sheer Or bTi mer. fracti on_changed TO Sheer OrbRot ator. set_fraction
ROUTE Sheer Or bRot at or. val ue_changed TO SheerOrb. set_rotation

#
# R ng Rotation
#
DEF Ri ngSet 1Ti mer Ti neSensor {
cyclelnterval 2.0
| oop TRUE
startTime 0.0
stopTine -1.0

DEF R ngSet 2Ti mer Ti meSensor {
cyclelnterval 2.2
| oop TRUE
startTime 0.0
stopTine -1.0

DEF Ri ngSet 1Rotator Orientationlnterpolator {

key [ 0.0, 0.5, 1.0 ]

keyvValue [ 0.0 1.0 0.0 0.0, 0.0 1.0 0.0 -3.14, 0.0 1.0 0.0 -6.28 ]
}
ROUTE Ri ngSet 1Ti mer.fracti on_changed TO R ngSet 1Rot ator.set fraction
ROUTE Ri ngSet 1Rot at or. val ue_changed TO Ri ngSetl.set rotation
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DEF Ri ngSet 2Rotator Orientationlnterpolator {

key [ 0.0, 0.5, 1.0 ]

keyvValue [ 0.0 1.0 0.0 0.0, 0.0 1.0 0.0 3.14, 0.0 1.0 0.0 6.28 ]
}
ROUTE Ri ngSet 2Ti mer. fracti on_changed TO R ngSet 2Rot ator. set _fraction
ROUTE Ri ngSet 2Rot at or. val ue_changed TO Ri ngSet?2.set _rotation

#
# Ob Lighting
#
DEF O bLi ght Ti mer Ti meSensor {
cyclelnterval 12.0
| oop FALSE
startTime -1.0
stopTine 0.0

}

DEF OrbLightintensity Scal arlnterpolator {
key [ 0.0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0 ]
# keyvalue [ 0.2, 1.0, 0.3, 0.4, 0.9, 0.4, 1.0, 0.3, 0.8, 0.5]
keyvalue [ 0.0, 0.5, 0.7, 1.0, 0.9, 0.8, 1.0, 0.9, 0.9, 0.5, 0.0 ]
}
ROUTE O bLi ght Ti mer. fraction_changed TO OrbLightintensity.set fraction
ROUTE O bLi ghtlntensity.val ue_changed TO OrbLight.set _intensity

#
# Ob Scaling
#
DEF O bScal eTi ner Ti meSensor {
cyclelnterval 12.0
| oop FALSE
startTime -1.0
stopTine 0.0

DEF OrbScal er Positionlnterpolator {
key [ 0.0, 0.3, 0.9, 1.0 ]
keyVval ue [

0. 001 0.001 0.001,
3.25 3.25 3.25,
3.25 3.25 3.25,
0. 001 0.001 0.001,

DEF OrbVol ume Scal arl nterpol ator {
key [ 0.0, 0.3, 0.9, 1.0 ]
keyVval ue [

0.0, 1.0, 1.0, 0.0

]
}

ROUTE Pedest al Touch. t ouchTine TO OrbScal eTi mer. set_startTi ne
ROUTE Pedest al Touch. touchTinme TO OrbLi ghtTi mer.set_startTine
ROUTE Pedest al Touch. touchTinme TO Orbd i p.set_startTi ne

ROUTE O bScal eTi mer.fracti on_changed TO OrbScal er.set _fraction
ROUTE O bScal eTi nmer.fracti on_changed TO O bVol une. set _fraction
ROUTE O bScal er. val ue_changed TO OrbAl | . set _scal e

ROUTE O bVol une. val ue_changed TO OrbSound. set _intensity
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Wheat do | need to develop in VRML?

Sumario indice do Capitulo Slide Anterior Slide Seguinte 9

Introducéo

O gue eu preciso para desenvolver em VRML?

. Voceé pode construir arquivosVRML
usando:

. Um editor detexto

. Um construtor de mundos

. Um gerador deformas

. Um modelador e um conversor de formatos
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#VRML V2.0 utf8

This world builds a batch of perpetually tunbling boxes.

info [ "Copyright (c) 1997, David R Nadeau" ]

#
# Tunbling Boxes
# boxes. wr|
# by David R Nadeau
#
#
#
Worl dlnfo {
title "Tunbling Boxes"
}
Vi ewpoi nt {
position 0.0 0.0 10.0
description "Entry view'
}

Navi gati onl nfo {
type [ "EXAM NE",
headl i ght TRUE

}

Background {
skyCol or [

©cooeo
cooo
©cooeo
o ®woo
©cooeo
oNvOoOOo

]

skyAngl e [
1.37
1. 57,
1.77,

—

shapes.

HHH R HF

PROTO Tunbl eGr oup [

"ANY" ]

Since we need multiple tunbling shapes,
tunbl e group to automatically tunble any given group of

field M-Node children [ ]

field SFTi me xTunbl el nterval
field SFTi me yTunbl el nt erval
field SFTime zTunbl el nterval

DEF XRot Transform {

children DEF YRot Transform {
children DEF ZRot Transform {
children I'S children

}
}
}

DEF Xd ock Ti neSensor {

cycl el nterval
| oop TRUE

startTime 1.0

stopTine 0.0

I'S xTunbl el nt er val

create a generic
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}
DEF YO ock Ti neSensor {

cyclelnterval IS yTunbl el nterva
| oop TRUE

startTime 1.0

stopTine 0.0

DEF Zd ock Ti neSensor {
cyclelnterval IS zTunbl el nterva
| oop TRUE
startTime 1.0
stopTine 0.0

DEF XRotlt Orientationlnterpolator {
key [ 0.0, 0.25, 0.5, 0.75, 1.0 ]

keyVval ue [
1.0 0.0 0.0 0.0,
1.0 0.0 0.0 1.57
1.0 0.0 0.0 3.14,
1.0 0.00.0 4.71
1.0 0.0 0.0 6.28,

]

DEF YRotlt Orientationlnterpolator {
key [ 0.0, 0.25, 0.5, 0.75, 1.0 ]

keyVval ue [
0.0 1.0 0.0 0.0,
0.0 1.0 0.0 1.57
0.0 1.0 0.0 3.14,
0.0 1.00.0 4.71
0.0 1.0 0.0 6.28,

]

}

DEF ZRotlt Orientationlnterpolator {
key [ 0.0, 0.25, 0.5, 0.75, 1.0 ]

keyVval ue [
0.0 0.0 1.0 0.0,
0.00.0 1.0 1.57
0.0 0.0 1.0 3.14,
0.00.01.0 4.71
0.0 0.0 1.0 6.28,

]

}

ROUTE Xd ock. fraction_changed TO XRotlt.set fraction
ROUTE Yd ock. fraction_changed TO YRotlt.set fraction
ROUTE Zd ock. fraction_changed TO ZRotlt.set fraction
ROUTE XRotIt.val ue_changed TO XRot.set _rotation
ROUTE YRotIt.val ue_changed TO YRot.set rotation
ROUTE ZRotIt.val ue_changed TO ZRot.set _rotation

Tumbl eG oup {
chil dren DEF Bl ock Shape {
appear ance Appearance {
material Material { }
texture I mageTexture { url "brtsky.jpg" }

}
geonetry Box { size 4.0 4.0 4.0 }

}
XTumbl el nterval 27.0
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yTunbl el nterval 13.0
zTunbl el nterval 45.0

}

Tumbl eG oup {
children USE Bl ock
XxTunbl el nt erval 29.
yTunbl el nterval 31.
zTunbl el nterval 25.0

o o

}

Tunbl eG oup {
chil dren USE Bl ock
XTunbl el nt erval 38.
yTunbl el nterval 27.
zTunbl el nterval 43.0

[eoNe)

file:///ID|/CD-RV-multimidia/Apresentacoes/VRML/slides/boxes.wrl (3 of 3) [21/3/2002 15:30:13]



A sample embedded VRML browser

Como o VRML pode ser usado em uma Web page?
Uma amostra encaixada em um browser VRML

Uma

amostra Uma
detexto amostra
no lado detexto
esquerdo no Iz_ado

e dlrel_to e
encaixado encaixado
no no
browser br owser
VRML VRML
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A sample frame with aVRML browser

Como VRML pode ser usada em uma pagina Web?

Uma amostra de frame com um browser VRML

#VRML V2.0 utf8

#
# Tunbling Boxes
# boxes. wrl|
# by David R Nadeau
#
# This world builds a batch of perpetually tumnmbling boxes.
#
Worl dinfo {
title "Tunbling Boxes"
info [ "Copyright (c) 1997, David R Nadeau" ]
}
Vi ewpoi nt {
position 0.0 0.0 10.0
description "Entry view'
}

Navi gationlnfo {
type [ "EXAM NE', "ANY" ]
headl i ght TRUE

}

Background {
skyCol or [
0.

coocoo
©ecoo o
owo o
©ecoo o
oNOO

0.
0.
0.

]

skyAngl e [
1.37
1.57,
1.77,

—

Since we need multiple tunbling shapes, create a generic
tunmbl e group to automatically tunble any given group of
shapes.

U H HHFHH*

ROTO Tunbl eG oup |
field M-Node children [ ]
field SFTime xTunblelnterval 3.0
field SFTime yTunblelnterval 1.0
field SFTime zTunblelnterval 5.0

DEF XRot Transform {
chil dren DEF YRot Transform {
chil dren DEF ZRot Transform {
children I'S children
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A sample frame with aVRML browser

}
}

DEF Xd ock Ti neSensor {
cyclelnterval IS xTunbl el nterva
| oop TRUE
startTime 1.0
stopTine 0.0

DEF YO ock Ti neSensor {
cyclelnterval 1S yTunbl el nterva
| oop TRUE
startTime 1.0
stopTine 0.0

DEF zZd ock Ti neSensor {
cyclelnterval IS zTunbl el nterva
| oop TRUE
startTime 1.0
stopTine 0.0

DEF XRotlt Orientationlnterpolator {
key [ 0.0, 0.25, 0.5, 0.75, 1.0 ]

keyVal ue [
1.0 0.0 0.0 0.0,
1.0 0.0 0.0 1.57
1.0 0.0 0.0 3.14,
1.00.00.0 4.71
1.0 0.0 0.0 6.28,

]

DEF YRotlt Orientationlnterpolator {
key [ 0.0, 0.25, 0.5, 0.75, 1.0 ]

keyVal ue [
0.0 1.0 0.0 0.0,
0.0 1.0 0.0 1.57
0.0 1.0 0.0 3.14,
0.0 1.00.0 4.71
0.0 1.0 0.0 6. 28,

]

DEF ZRotlt Orientationlnterpolator {
key [ 0.0, 0.25, 0.5, 0.75, 1.0 ]

keyVal ue [
0.0 0.0 1.0 0.0,
0.00.0 1.0 1.57
0.0 0.0 1.0 3.14,
0.0 0.01.0 4.71,
0.0 0.0 1.0 6. 28,

]

}

ROUTE Xd ock. fraction_changed TO XRotlt.set fraction
ROUTE Yd ock. fraction_changed TO YRotlt.set fraction
ROUTE Zd ock. fraction_changed TO ZRotlt.set fraction
ROUTE XRotIt.val ue_changed TO XRot.set rotation
ROUTE YRotIt.val ue_changed TO YRot.set rotation
ROUTE ZRotIt.val ue_changed TO ZRot.set rotation

Tunbl eG oup {
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A sample frame with aVRML browser

chil dren DEF Bl ock Shape {
appear ance Appearance {
material Material { }
texture ImageTexture { url "brtsky.jpg" }
}
geonmetry Box { size 4.0 4.0 4.0 }
}
XTunmbl el nterval 27.0
yTunbl el nterval 13.0
zTunbl el nterval 45.0

}

Tunbl eG oup {
chil dren USE Bl ock

XTunbl el nterval 29.0
yTunbl el nterval 31.0
zTunbl el nterval 25.0
}
Tumbl eG oup {
children USE Bl ock
XTunbl el nterval 38.0
yTunbl el nterval 27.0

zTunbl el nterval 43.0
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Como VRML pode ser usada em uma pagina Web?

Uma amostra de frame com um browser VRML

Amostra

detexto Amostra
no lado detexto
esquerdo no Igdo

e dlre|_to e
encaixado encaixado
no no

br owser br owser
VRML VRML
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Como VRML pode ser usada em uma pagina Web?

Uma amostra usando browsers VRML
multiplos encaixados
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A sample using multiple embedded VRML browsers
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Should | use atext editor?

Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 10

Introducéo

Devo usar um editor de texto?

. Pro:

. Nao necessita compra de novos softwar es

. Acesso atodas as caracteristicasde VRML
. Controle detalhado do mundo

. Contra:

. Dificil de compor for mas complexas em 3D
. Reguer conhecimento da sintaxeda VRML
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Should | use aworld builder?

Sumario indice do Capitulo Slide Anterior Slide Seguinte 11

Introducéo

Devo usar um construtor de mundos?

. Pro:

nterface facil para desenhar em 3D

. Pouco esfor ¢co para aprender a sintaxe
VRI\/I L

. Contra:

. Pode néo suportar todas as car acteristicas
daVRML

. Pode nao produzir VRML eficientemente
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Should | use a shape generator?

Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 12

Introducéo

Devo usar um gerador de formas?

. Pro:

. Facil de gerar formas complexas

. Montanhas de fractal, logos, etc.

. Contra:

. Pequeno conjunto de formas

. Mehor quando usado com outr os softwar es
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Should | use amodeler and format converter?

Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 13
Introducéo
Devo usar um modelador ou conversor de
formatos?
. Pro:

. Variascaracteristica poderosas disponivels
. Pode fazer imagens foto-realisticas, também
. Contra:

. Pode n&o suportar todas as caracteristica da

VRML
. Nao fol projetado para VRML
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How do | get VRML software?

Sumario indice do Capitulo Slide Anterior Slide Seguinte 14

Introducéo

Como posso obter software de VRML?

. O repositoriode VRML mantém linkspara
softwar es disponivels:
http://www.web3d.or g/vrml/vrml.htm
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Building aVRML world

Sumério Indice do Capitulo Slide Anterior Slide Seguinte 15

Construindo um mundo em VRML

Estrutura de um arquivo em VRML

Um arquivo em VRML

Entendendo o cabecalho

Entendendo o UTF8

Usando comentarios

Usando nés

Usando campos e valores

Usando campos e valores

Resumo
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VRML file structure

Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 16

Construindo um mundo VRML

Estrutura de um arquivo VRML

. ArquivosVRML contém:
. O cabecalho do arquivo

. Comentarios

. NGs

. Campos

. Valores

. mais. ..
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A sample VRML file

Sumario indice do Capitulo Slide Anterior Slide Seguinte 17

Construindo um mundo VRML
Um exemplo de arquivo VRML

#VRML V2.0 utf8
# A Cyl 1 nder
Shape {
appear ance Appear ance {
material Material { }
}
geonetry Cyl i nder {
hei ght 2.0
radius 1.5

file:///D|/CD-RV-multimidia/Apresentacoes/VRML/slides/build2.htm [21/3/2002 15:30:16]



Understanding the header

Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 18

Construindo um mundo VRML
Entendendo o cabecalho

#VRML V2.0 utf8
. #VRNL: Arquivo contém textoem VRML
. V2. 0 : Textoconformea sintaxe daversao
2.0
.ut 8 : Textousaoconjunto decaracteres
UTF8
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Understanding UTF8

Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 19

Construindo um mundo VRML

Entendendo UTF8

. ut f 8 @éum conjunto internacional de
caracteres

. ut f 8 significa:

. UCS (Universal Character Set) Formato de
transfor macao, 8-bit

. Codifica 24.000+ car acteres de muitas
linguas

. ASCI| éum subconjunto
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Construindo um mundo VRML
Usando comentarios

# A Cyl 1 nder
. Comentarioiniciacom o simbolo # etermina
no final dalinha
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Construindo um mundo VRML
Usando noés

Cyl1 nder {
;

. NOs descrevem forma, luzes, sons, etc.

. Todo nO possui:

.Um tipodend (Shape, Cyl | nder, etc.)
. Um par de chaves (abre efecha)

. Zero ou mais campos dentro das chaves
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Using fields and values

Sumario indice do Capitulo Slide Anterior Slide Seguinte 22

Construindo um mundo VRML
Usando campos e valores

Cyl1 nder {
hel ght 2.0

radius 1.5
]

. Campos descrevem atributosdo né
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Using fields and values
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Construindo um mundo VRML
Usando campos e valores

hel ght 2.0
. Todo campo possul:
. Um nome do campo
. Um tipo de dado (float, int, etc.)
. Um valor default

. Campos sao adicionais e sao colocados em
gualguer ordem

. O valor default € usado quando o campo nao
éfornecido
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Construindo um mundo VRML
Resumo

. O cabecalho do arquivo fornece a versao e
a codificacao de caracteres

. NGs descrevem o conteuido de uma cena

. Campos e valores especificam os atributos
dosnos
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Building primitive shapes

Sumério Indice do Capitulo Slide Anterior Slide Seguinte 25

Construindo formas primitivas

Motivacao

Exemplo

Sintaxe: Forma

Especificando a geometria

Sintaxe: Box (Caixa)

Sintaxe: Cone

Sintaxe: Cylinder (Cilindro)

Sintaxe: Sphere (Esfera)

Sintaxe: Text (Texto)

Um exemplo de forma primitiva

Um exemplo de forma primitiva

Construindo multiplas formas

Um exemplo de arqguivo com multiplas formas

Um exemplo de arquivo com multiplas formas
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Building primitive shapes

Sintaxe: FontStyle (Estilo de fonte)

Sintaxe: FontStyle (Estilo de fonte)

Resumo
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Construindo formas primitivas

Motivacao

. Formas sao os blocos construtores de um
mundo VRML

. Formas Primitivas sao blocos construtor es
padr oes.

- Box

. Cone

. Cylinder

. Sphere

- Text
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Construindo formas primitivas

Exemplo

f Text

[ prim.wrl |
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Construindo formas primitivas

Sintaxe: Shape

. Um nd Shape constroi uma forma
. appearance - cor etextura
. geometry - forma ou estrutura

Shape {
appear ance
geonmetry
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Specifying geometry
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Construindo formas primitivas

Especificando a geometria

. Formas geométricas sao construidas com nos
geometricos:

Box { }
Cone { }
Cyl1 nder { }
Spher e { }
Text { }

. Os campos dos nds geométricos controlam as
dimensoes

. As dimens0es sao consideradas em metr os,
mas podem ser qualguer medida desgjada
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Syntax: Box
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Construindo formas primitivas

Sintaxe: Box

. Um n6 geométrico Box constrdi uma caixa

Box {
size 2.0 2.0 2.0

[ box.wrl ]
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Syntax: Cone
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Construindo formas primitivas

Sintaxe: Cone

. Um n6 geométrico Cone constroi um cone
com base para baixo

Cone {
hel ght 2.0
bottonRadius 1.0

[ conewr| ]
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Syntax: Cylinder
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Construindo formas primitivas

Sintaxe: Cylinder

. Um nd geométrico Cyl | nder constroi um
cilindro na vertical

Cyl 1 nder {
hel ght 2.0

radius 1.0

[ cyl.wrl ]
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Syntax: Sphere
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Construindo formas primitivas

Sintaxe: Sphere

. Um nd geométrico Spher e constroi uma
esfera

Sphere {
radius 1.0

| sphere.wr|
]
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Syntax: Text
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Construindo formas primitivas

Syntax: Text

. Um n6 geométrico Text constroi um texto

f Text {
TE,\t string [ "Text",

Shape "Shape" ]
fontStyle FontStyle {
style "BOLD'

[ text.wrl |
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A sample primitive shape
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Construindo formas primitivas

Um exemplo de forma primitiva

#VRML V2.0 utf8
# A cyl 1 nder
Shape {
appear ance Appear ance {
material Material { }
}
geonetry Cyl i nder {
hei ght 2.0
radius 1.5
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A sample primitive shape
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Construindo formas primitivas

Um exemplo de forma primitiva

[ cylinder.wrl ]

file:///D]|/CD-RV-multimidia/Apresentacoes/VRML/slides/shapes11.htm [21/3/2002 15:30:22]



Building multiple shapes
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Construindo formas primitivas

Construindo multiplas formas

. Formas séo construidas no centro do
mundo

. Um arquivo VRML pode conter varias
formas

. Formas sao sobr epostas quando
construidas na mesma posicao
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A sample file with multiple shapes
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Construindo formas primitivas

Um exemplo de arquivo com multiplas formas

#VRML V2.0 utf8
Shape { . . . }
Shape { . . . }

Shape { . . . }
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A sample file with multiple shapes
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Construindo formas primitivas

Um exemplo de arquivo com multiplas formas

X

| space.wr| |
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Construindo formas primitivas

Sintaxe: FontStyle

.Umnod Font St yl e descreve uma fonte
. family - SERI F, SANS, or TYPEV\RI TER

. style- BOLD, | TALI C, BOLDI TALI C,
or PLAI N,

. mais. ..

Text {
string . .
fontStyl e FontSter {
famly " SERI F"
styl e " BOLD"
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Syntax: FontStyle
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Construindo formas primitivas

Sintaxe: FontStyle

.Umnod Font St yl e descreve uma fonte

. Size - altura do caractere
. gpacing - espacamento de linhas/colunas

. mais. ..

Text {
string . .
font Styl e FontSter {
S| ze 1.0
spacing 1.0
}
}
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Construindo formas primitivas

Resumo

. Formas sao construidas usando nos Shape

. Geometria de forma é construida usando
NnOs geomeétricos, taiscomo Box, Cone,
Cyl 1 nder, Spher e, e Text

. Fontes de texto sao controladas usando-se
ono Font Styl e
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#VRML V2.0 utf8

VRML Primtives
primwrl
by David R Nadeau

This file highlights the VRML primitives, placing each one above
a gothic pedestal. O note is that the pedestal itself is built using
only the prinmitives.

HHEHFHHFHHHFR

Worl dlnfo {

title "VRML Primtives"

info [ "Copyright (c) 1997, David R Nadeau" ]
}

DEF Entry Vi ewpoi nt {
position 5.0 1.6 8.0
orientation 0.0 1.0 0.0 0.52
description "Entry View'

}

Navi gationlnfo {
type [ "WALK", "ANY" ]
headl i ght FALSE

}

Background {
skyCol or [

0.0 0.0 0.0,
0.0 0.0 0.0,
0.0 0.1 0.5,
0.0 0.0 0.0,
]
skyAngl e [
1.37,
1.57,
1.77,
]

}

#

# Light Sources

#

Poi nt Li ght {
anbientlntensity 0.2
color 0.7 0.7 0.7
| ocation 0.0 8.0 10.0

}

#

# Primtives on pedestals

#

# Box

Transform {
translation -3.0 0.0 0.0
children [
# Pedest al
DEF Pedestal Inline {
url "pedestal .wl"
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}

# Box Primtive
Transform {
translation 0.0 2.5
scale 0.375 0.375 0.
children [
Shape {
appear ance Appearance {
material Material { diffuseColor 1.0 0.2 0.2 }
}

geonetry Box { }

0.0
375

}

# Cone
Transform {
translation -1.0 0.0 0.0
children [
# Pedest al
USE Pedest al ,
# Cone Primtive
Transform {
translation 0.0 2.5 0.0
scale 0.375 0.375 0. 375
children [
Shape {
appear ance Appear ance {
material Material { diffuseColor 0.0 1.0 0.0 }
}

geonetry Cone { }

}

# Cylinder
Transform {
translation 1.0 0.0 0.0
children [
# Pedest al
USE Pedest al ,
# Cylinder Primtive
Transform {
translation 0.0 2.5 0.0
scale 0.375 0.375 0.375
children [
Shape {
appear ance Appearance {
material Material { diffuseColor 0.0 0.8 1.0 }
}

geonetry Cylinder { }
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# Sphere
Transform {
translation 3.0 0.0 0.0
children [
# Pedest al
USE Pedest al ,
# Sphere Prinmitive
Transform {
translation 0.0 2.5 0.0
scal e 0.375 0.375 0. 375
children [
Shape {
appear ance Appearance {
material Material { diffuseColor 1.0 1.0 0.0 }
}

geonetry Sphere { }

}

# Text
Transform {
translation 5.0 0.0 0.0
children [
# Pedest al
USE Pedest al ,
# Sphere Primtive
Transform {
translation 0.0 2.2 0.0
scale 0.375 0.375 0.375
children [
Shape {
appear ance Appear ance {
material Material { diffuseColor 1.0 1.0 1.0 }
}

geonetry Text {
string "Text"
fontStyle FontStyle {
size 2.0
style "BOLD"
famly "SER F"
justify "M DDLE"

}
}
}
]
}
]

}

#

# Fl oor
#

Shape {

appear ance Appearance {
material Material { anbientintensity 0.1 }
texture | mageTexture { url "stone2.jpg" }
textureTransform TextureTransform{ scale 20.0 20.0 }
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}
geonetry | ndexedFaceSet {

coord Coordinate {

poi nt [
-10.0 0.0 10.0,
10.0 0.0 10.0,
10.0 0.0 -10.0,
-10.0 0.0 -10.0,

coordlndex [ O, 1, 2, 3, -1, ]
solid FALSE
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#VRML V2.0 utf8
Shape {
appear ance Appearance {
material Material { }
}

geonetry Box {
size 2.0 2.0 2.0
}
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#VRML V2.0 utf8
Shape {
appear ance Appearance {
material Material { }

}
geonetry Cone {
hei ght 2.0
bottonmRadius 1.0
}
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#VRML V2.0 utf8
Shape {
appear ance Appearance {
material Material { }

}

geonetry Cylinder {
hei ght 2.0
radius 1.0

}
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#VRML V2.0 utf8
Shape {
appear ance Appearance {
material Material { }

}

geonetry Sphere {
radius 1.0

}
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#VRML V2.0 utf8
Shape {
appear ance Appearance {
material Material { }
}

geonetry Text {
string [ "Text",
" Shape" ]
fontStyle FontStyle {
style "BCOLD"
}
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#VRML V2.0 utf8
# A cylinder
Shape {
appear ance Appearance {
material Material { }

}

geonetry Cylinder {
hei ght 2.0
radius 1.5

}
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#VRML V2.0 utf8

#
# Space Station
# space.w|
# by David R Nadeau
#
# This file illustrates the use of multiple Shape nodes in the sane file.
# Notice that all of the shapes are built overlappi ng each other
#
Shape {
appear ance Appearance {
material Material { }
}
geonetry Box {
size 1.0 1.0 1.0
}
}
Shape {
appear ance Appearance {
material Material { }
}
geonetry Sphere {
radius 0.7
}
}
Shape {
appear ance Appearance {
material Material { }
}
geonetry Cylinder {
radius 1.25
hei ght 0. 05
}
}
Shape {
appear ance Appearance {
material Material { }
}
geonetry Cylinder {
radius 0.4
hei ght 2.0
}
}
Shape {
appear ance Appearance {
material Material { }
}
geonetry Cylinder {
radius 0.3
hei ght 3.0
}
}
Shape {

appear ance Appearance {
material Material { }

}

geonetry Cylinder {
radius 0.1
hei ght 6.0

}
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Transforming shapes

Sumério Indice do Capitulo Slide Anterior Slide Seguinte 43
Transformando formas
Motivacao
Exemplo

Usando o sistema de coordenadas

Visualizando o sistema de coordenadas

Transformando o sistema de coordenadas

Sintaxe: Transform

Incluindo children

Transladando

Transladando

Rotacionando

Especificando o eixo de rotacao

Usando a regra da méao direita

Usando a regra da mao direita

Rotacionando
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Transforming shapes

Escalonando

Escalonando

Escalonando, rotacionando e transladando

Escalonando, rotacionando e transladando

Um exemplo de um grupo de transformacoes

Um exemplo de um grupo de transformacoes

Resumo
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Transformando formas

Motivacao

. Inicialmente, todas as for mas sao
construidas no centro do mundo

. Um transfor macao permite que vocé
. Posicione formas

. Rotacione formas

. Escalone formas
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Transformando formas

Exemplo

£4

[ towers.wrl |
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Transformando formas

Usando o sistema de coordenadas

. Um arquivo VRML constréi componentes
para o mundo

. Os componentes do mundo sio construidos
no sistema de coor denada do mundo

. Inicialmente, todas as for mas sao
construidas na origem do sistema de
coor denada do mundo
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Visualizing a coordinate system
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Transformando formas

Visualizando o sistema de coordenadas
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Transformando formas

Transformando o sistema de coordenadas

. Uma transformacao cria um sistema de
coordenada que é

. Posicionada

. Rotacionada

. Escalonada
relativa ao sistema de coordenada inicial

. Formas construidas no novo sistema de
coor denadas sao posicionadas,
rotacionadas e escalonadas de acordo com
este sistema
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Syntax: Transform
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Transformando formas

Sintaxe: Transform

. O grupodeno Tr ansf or mcriaum grupo
COMm 0 Seu proprio sistema de coor denadas
. children - formas para construir
. trandation - posicionamento
. rotation - orientacao
. scale - tamanho

Transform {
transl ati on
rotation
scal e A
children [ . . . ]
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Including children
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Transformando formas

| ncluindo children

. O campochi | dreninclui alistadeum ou
mais nos

Transform {
children |
Shape { . . . }
Transform{ . . . }
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Transformando formas

Transladando

. Translacao posiciona um sistema de
coordenadasem X, Y, and Z

Transform {
# X Y
translation 2.0 O.
children [ . . . ]

Z
0.

0 0
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Transformando formas

Transladando
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Rotating

Sumario indice do Capitulo Slide Anterior Slide Seguinte 53

Transformando formas

Rotacionando

. Rotacao orienta um sistema de
coordenadas em torno de um eixo deum
deter minado angulo derotacao

. Angulos sdo medidos em radianos

Transf orm {
# X Y [Z Angl e

rotation 0.0 0.0 1.0 0.52
children [ . . . ]
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Specifying rotation axes
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Transformando formas

Especificando o elxo de rotacao

. Um eixo derotacéo define um polo para
rotacionar

. Como ospolosNorte-Sul da Terra

. RotacOes tipicas sao realizadas em torno
doseixos X, Y, or Z:

Rotaciona sobre ||Eixo

Eixo - X 1.0 0.0 0.0
Eixo-Y 0.0 1.0 0.0
Eixo - Z 0.0 0.0 1.0
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Using the Right-Hand Rule
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Transformando formas

Usando aregra da mao direita

. Para ajudar alembrar asdirecoesde
rotacao positivas e negativas.

. Abrasua mao

. Estique seu dedo polegar

. Dirija seu polegar na direcao positiva do
eixo

. Curve seus dedos sobre o elxo

. A direcéo da curva dos dedos € o sentido de
rotacao positivo
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Using the Right-Hand Rule
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Transformando formas

Usando aregra da mao direita

file:///D|/CD-RV-multimidia/Apresentacoes/VRML/slides/trans13.htm [21/3/2002 15:30:31]



Rotating

Sumario indice do Capitulo Slide Anterior Slide Seguinte Y4

Transformando formas

Rotacionando
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Scaling
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Transformando formas

Escalonando

. Escalar aumentando ou diminuindo um
sistema de coor denadas através do fator de
escalaem X,Y,eZ

Transform {
# X Y
scale 0.5 0.5 5
children [ . . . ]

Z
0.
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Transformando formas

Escalonando
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Scaling, rotating, and translating
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Transformando formas

Escalonando, rotacionando e transladando

. Escalonar, rotacionar etransladar um
sistema de coor denadas, um apds o0 outro

Transform {
translation 2.0 0.0 0.0

rotation 0.0 0.0 1.0 0.52
scale 0.5 0.5 0.5
children [ . . . ]
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Scaling, rotating, and translating
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Transformando formas

Escalonando, rotacionando e transladando
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A sample transform group
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Transformando formas

Um exemplo de um grupo de transformacoes

Transform {
translation 4.0 0.0 0.0
rotation 0.0 1.0 0.0 0. 785
scal e 0.5 0.5 0.5
children | |
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A sample transform group
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Transformando formas

Um exemplo de um grupo de transformacoes

‘m
L Oee——

[ arch.wrl ] [ arches.wrl |
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Transformando formas

Resumo

. Todas as for mas sao construidas em um
sistema de coor denadas

.Umno Tr ansf or meriaum novo sistema de
coor denada r elativo ao sistema de coor denada
anterior

. Oscamposdono Tr ansf or msao
.transl ati on

.rotati on

,scal e
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#VRML V2.0 utf8

Towers Three
towers. wl
by David R Nadeau

This world illustrates the use of translation, rotation, and scaling to
build three towers

Afirst tower is built starting with a single pole and archway inlined
from"towerprt.wl". This part is instanced 12 tines around the perineter
of the tower by doing successive rotations. Add a cylinder for the
ceiling, and a level is conplete.

A level is then instanced four nore tinmes to build the next four upper
| evel s of the tower. Each instance nmoves up to the next |evel, then
scal es the generic level down a bit and puts it there. This repeated
scaling is what gives the tower it's dininishing size for the upper

| evel s.

A glowing, rotating cube is added to the top of the generic tower. An
Orientationlnterpol ator keeps the cube rotating.

Finally, the generic tower is instanced tw ce nore, scaled down a bit,
and positioned to the left and right of the nmain tower.

Things to experinment with:
Add sound!

Add a spiraling ranp that |leads to the upper levels. Perhaps put
sonething interesting on each level. Perhaps nake the rotating
cube on top do sonething... such as be an Anchor |l eading to

anot her wor| d!

HHEHFFHFFHFHFFEHFHFFEFHFFHFRHFHERHFHRFEFHFHEHFEHRFEFHFHEFEHFHEHFHHR

Worl dlnfo {

title "Towers Three"

info [ "Copyright (c) 1997, David R Nadeau" ]
}

DEF EntryVi ew Vi ewpoi nt {
position 0.0 1.6 20.0
orientation 1.0 0.0 0.0 0.2
description "Entry View'

}

Navi gationlnfo {
type [ "WALK", "ANY" ]
headl i ght FALSE
speed 2.0

}

Background {
skyCol or [

eoo o
cocoo
eoo o
okroOO
eoo o
cooo

]

skyAngl e [
1. 37,
1.57,

file:///ID|/CD-RV-multimidia/Apresentacoes/VRML/slides/towers.wrl (1 of 6) [21/3/2002 15:30:34]



file://ID)/CD-RV-multimidia/Apresentacoes/\VRML/dlides/towers.wrl

1.77,

#

# Generic lighting

#

Di rectional Li ght {
direction 1.0 -0.5 -1.0
color 1.0 1.0 1.0
anbientlntensity 0.2
intensity 0.8

}

Di rectional Li ght {
direction -1.0 1.0 -1.0
color 0.0 0.3 1.0
anbientlntensity 0.2
intensity 0.5

}

Poi nt Li ght {
| ocation 0.0 31.0 0.0
color 0.0 1.0 0.0
anbientlntensity 0.0
intensity 0.6

}

#

# Tower

#

DEF Tower Transform {
scale 0.4 0.4 0.4

children [
#
# Bottomtower |evel
#

DEF OnelLevel Transform {
translation 0.0 3.5 0.0
children [

Hal f a level using 6 pol e-and-arch parts in a half
circle

HHHH

DEF Hal f Level G oup {
children [
DEF Part Transform {
translation 0.0 0.0 7.73
rotation 0.0 1.0 0.0 0. 26
children [
Inline {
url "towerprt.wl"”

}
]
}

Transform {
rotation 0.0 1.0 0.0 0.52
children [ USE Part ]

}

Transform {
rotation 0.0 1.0 0.0 1.05
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children [ USE Part ]
}

Transform {

rotation 0.0 1.0 0.0 1.57
children [ USE Part ]

}

Transform {
rotation 0.0 1.0 0.0 2.09
children [ USE Part ]

}

Transform {

rotation 0.0 1.0 0.0 2.62
children [ USE Part ]
}
]
}
#
# Another half a level in order to conplete a full circle
#
Transform {
rotation 0.0 1.0 0.0 3. 14
children [ USE Hal f Level ]
}
#
# A ceiling for the |evel
#
Transform {
translation 0.0 3.5 0.0
children [
Shape {
appear ance Appearance {
material Material
anbientintensity 0.4
}
texture | mageTexture {
url "marble_g.jpg"
}
textureTransform Text ureTransform{
scale 1.0 1.0
}
}
geometry Cylinder {
hei ght 0. 05
radius 8.2
si de FALSE
}
}
]
}
]
}
#
# A fake shadow under the first |evel
#
Shape {

appear ance Appearance {
material Material ({
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di ffuseColor 0.0 0.0 0.0
transparency 0. 25

}

}

geonetry Cylinder {
hei ght 0. 05
radi us 8.2
si de FALSE
bott om FALSE

}

Second tower | evel

Transform {
translation 0.0 7.0 0.0
rotation 0.0 1.0 0.0 0. 26
scale 0.9 0.9 0.9
children [ USE OnelLevel ]

Third tower |evel

Transform {
translation 0.0 13.3 0.0
scale 0.8 0.8 0.8
children [ USE OnelLevel ]

Fourth tower | eve

Transform {
translation 0.0 18.9 0.0
rotation 0.0 1.0 0.0 0. 26
scale 0.7 0.7 0.7
children [ USE OneLevel ]

Fifth tower |eve

Transform {
translation 0.0 23.8 0.0
scale 0.6 0.6 0.6
children [ USE OnelLevel ]

G owi ng thing

DEF Thi ng Transform {
translation 0.0 31.
rotation 0.0 1.0 O.
children [

0 0.0
0 0.0
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Transform {
rotation -1.0 1.0 1.0 0.785
children [
Shape {
appear ance Appearance {

material NULL # emissive texturing
texture DEF Bl urlnmage | mageTexture {

url "fire_g.jpg"
}
}

geonetry Box {
size 3.0 3.0 3.0
}

}
#
# Second tower to the |eft and back
#
T

ransform {
translation -5.0 0.0 -2.0
scale 0.8 0.8 0.8
children [ USE Tower ]

}
#
# Third tower to the right and back
#
T

ransform{
translation 5.0 0.0 -2.0
scale 0.8 0.8 0.8
children [ USE Tower ]

}
#
# Floor
#
Shape {

appear ance Appearance {
material Material ({
anbientlntensity 0.5
di ffuseColor 0.0 0.5 0.1
}
texture USE Bl url nage
textureTransf orm Text ureTr ansf orm {

scale 5.0 5.0

}

}
geonetry | ndexedFaceSet {

coord Coordinate {
poi nt [
-40.0 0.0 80.0,
40.0 0.0 80.0,
40.0 0.0 -40.0,
-40.0 0.0 -40.0,
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]

}
coordlndex [ 0, 1, 2, 3, -1, ]
solid TRUE
}
}
#
# Aninmation contro
#

DEF Thi ngTi mer Ti meSensor {
cyclelnterval 4.0
| oop TRUE
startTime 1.0
stopTine 0.0

DEF Thi ngSpi nner Orientationlnterpol ator {

key [ 0.0, 0.5, 1.0 ]

keyValue [ 0.0 1.0 0.0 0.0, 0.0 1.0 0.0 3.14, 0.0 1.0 0.0 6.28 ]
}

ROUTE Thi ngTi ner. fracti on_changed TO Thi ngSpi nner.set_fraction
ROUTE Thi ngSpi nner . val ue_changed TO Thing.set_rotation
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# Left and right col ums
Transform {
translation -2.0 3.0 0.0
children [
DEF Col umm Shape {
appear ance DEF Wite Appearance {
material Material { }

}

geonetry Cylinder {
radius 0.3
hei ght 6.0
top FALSE

}

]
}

Transform {
translation 2.0 3.0 0.0
children [ USE Col um ]
}

# Cross-pi ece
Transform {
translation 0.0 6.05 0.0
children [
Shape {
appearance USE Wiite
geonetry Box { size 4.6 0.4 0.6 }

}

# Roof pieces
Transform {
translation -1.15 7.12 0.0
rotation 0.0 0.0 1.0 0.524
children [
DEF Roof Shape {
appearance USE Wite
geonetry Box { size 2.86 0.4 0.6 }

]
}

Transform {
translation 1.15 7.12 0.0
rotation 0.0 0.0 1.0 -0.524
children [ USE Roof ]
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#VRML V2.0 utf8

arches. wrl
Gazebo nade of arches
by David R Nadeau

This exanple illustrates the use of Transform groupi ng nodes and their
translation, rotation, and scale features.

First, an Arch is created in a group. The Arch includes of

|l eft and right colums, each positioned using a Transform group and
its translation field.

Next, each Arch group includes a horizontal box spanning the two
columms. The box is translated up to the top of the columms using a
Transf orm group node.

The angl ed top of each Arch is created using tw boxes, each rotated
boxes at the top of the archway.

Next, the entire Arch group is instanced nultiple tines, rotating
each instance to create a circle of archs form ng a gazeebo-like

structure.

Finally a base for the structure is added.

HHEHFFHFFHFHFHEHFHRFEHFFEHFEHFFERHFHRFEHFHEHFEHREHF

DEF Arch Transform {
children [
# Left and right col ums
Transform {
translation -2.0 3.0 0.0
children [
DEF Col umm Shape {
appear ance DEF Wite Appearance {
material Mterial { }

}

geonetry Cylinder {
radius 0.3
hei ght 6.0
top FALSE
bott om FALSE

}

]
}

Transform {
translation 2.0 3.0 0.0
children [ USE Col um ]
}

# Cross-pi ece
Transform {
translation 0.0 6.05 0.0
children [
Shape {
appearance USE Wite
geonetry Box { size 4.6 0.4 0.6 }
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}

# Roof pieces
Transform {
translation -1.15 7.12 0.0
rotation 0.0 0.0 1.0 0.524
children [
DEF Roof Shape {
appearance USE Wite
geonetry Box { size 2.86 0.4 0.6 }

]
}

Transform {
translation 1.15 7.12 0.0
rotation 0.0 0.0 1.0 -0.524
children [ USE Roof ]

]
}

Transform {

rotation 0.0 1.0 0.0 0.785
children [ USE Arch ]

}

Transform {
rotation 0.0 1.0 0.0 -0.785
children [ USE Arch ]

}

Transform {
rotation 0.0 1.0 0.0 1.571
children [ USE Arch ]

}

# Fl oor

Transform {
translation 0.0 -0.125 0.0
children [
Shape {
appearance USE Wiite
geonetry Cylinder {
radius 3.0
hei ght 0. 25
bott om FALSE

]
}

Transform {
translation 0.0 -0.375 0.0
children [
Shape {
appearance USE Wite
geonetry Cylinder {
radius 4.0
hei ght 0. 25
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Controlling appearance with materials

Sumério Indice do Capitulo Slide Anterior Slide Seguinte 65

Controlando aparéncias com materiais

Motivacao

Exemplo

Sintaxe: Shape

Sintaxe: Appearance

Sintaxe: Material

Especificando cores

Sintaxe: Material

Experimentando materiais brilhantes

Exemplo

Um exemplo de mundo usando appearance

Um exemplo de mundo usando appearance

Resumo
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Controlando apar éncias com materiais

Motivacao

. Asformas primitivastem uma apar éncia
branca, inicialmente

. Voceé pode controlar o seguintedeuma
forma:

. Tom da cor

. Brilho da cor

. Transparéencia

. Claridade

. Intensdade do ambiente
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Example

Sumario i ndice do Capitulo Slide Anterior Slide Segujnte 67

Controlando aparéncias com materiais

Exemplo

[ colors.wrl |
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Controlando aparéncias com materiais

Sintaxe: Shape

. Lembrar que o no Shape descreve:
. appearance - cor etextura
. geometry - forma ou estrutura

Shape {
appear ance
geonmetry
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Controlando aparéncias com materiais

Sintaxe: Appearance

.Um nod Appear ance descrevetodaa
aparénciadaforma

. propriedades do material - cor,
transparéncia, etc.

. mais. ..
Shape {
appear ance Appear ance {
mat er | al
}
geonetry

file:///D]|/CD-RV-multimidia/Apresentacoes/VRML/slides/appear4.htm [21/3/2002 15:30:36]



Syntax: Material

Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 70

Controlando aparéncias com materiais

Sintaxe: Material

.Umndé Mat er i al controla osatributos do
material daforma

. diffuse color - principal tom de cor

. emissive color - cor brilhante

. trangparency - opaca ou nao

. mais. ..

Materi al {
di f f useCol or
em ssi veCol or
t ransparency
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Specifying colors

Sumario indice do Capitulo Slide Anterior Slide Seguinte 71

Controlando aparéncias com materiais

Especificando cores

. Cores especificam:
. Umamisturadered (vermeho), green
(verde), e bluelight (azul brilhante)
. Valoresentre 0.0 (nenhuma) and 1.0 (toda)

Cor Red Green | Blue |[Resultado
Branco 1.0 1.0 1.0 -
Vermelho 0.0 (0.0 |0.0
Amarelo 1.0 (1.0 |o.0 |HEEEE—
Violeta 1.0 0.0 1.0
Marrom 0.5 0.2 0.0
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Syntax: Material

Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 72

Controlando aparéncias com materiais

Sintaxe: Material

.Umnd Mat eri al também controla a
claridade daforma

. gpecular color - cor principal

. Shininess - propor cao principal

. ambient intensity - efeitos de luz no ambiente

Materi al {

specul arCol or 0.71 0.70 0. 56
shi ni ness 0. 16
anbientlntensity 0.4
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Experimenting with shiny materials

Sumario

i ndice do Capitulo

Slide Anterior

Controlando aparéncias com materiais

Experimentando materiais brilhantes

Slide Seguinte 73

Descricaollanbi ent | nt ensi t y||di f f useCol or |[specul ar Col or|shi ni ness
Aluminio 0.3 0.300.300.50 0.700.700.80 0.10
Cobre 0.26 0.300.11 0.00 0.750.330.00 0.08
Ouro 0.4 0.220.150.00 0.710.70 0.56 0.16
Purpura 0.17 0.100.030.22 | 0.640.000.98 0.20
Metdlico
Vermelho 0.15 0.270.000.00 | 0.610.130.18 0.20
Metdlico
Azul

e 0.10 0.200.200.71 0.830.830.83 0.12
plastico
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Example

Sumario indice do Capitulo Slide Anterior Slide Seguinte 74

Controlando aparéncias com materiais

Exemplo

. & »
»

[ shiny.wrl |
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A sample world using appearance

Sumério i ndice do Capitulo Slide Anterior Slide Seguinte 75

Controlando aparéncias com materiais

Um exemplo de mundo usando appearance

Shape {
appear ance Appearance {

material Material {
di ffuseColor 1.0 1.0 1.0

}

geonetry
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A sample world using appearance

Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 76

Controlando aparéncias com materiais

Um exemplo de mundo usando appearance

[ labs.wrl ]
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Controlando aparéncias com materiais

Resumo

. O noAppear ance controlatoda a
aparénciadaforma

.OnoWat eri al controlatodasas
propriedades do material, incluindo:

. Tom de cor

. Brilho da cor

. Transpareéncia

. Claridade

. Intensidade ambiente
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#VRML V2.0 utf8

#
# Colors
# colors.wl
# by David R Nadeau
#
# This world is sinply used as something colorful. Oientation interpolators
# slowy spin 9 franes, each with a slightly different speed. At first
# there is a clear structure, but as the aninmation evolves the structure
# dissolves in to chaos. |If you wait |ong enough, they'll all get back in
# sync again... after about 560 years!
#
# Things to experiment wth:
# Try using other cyclelntervals for the rotation speed of the 9 squares.
# If the intervals are nultiples of a cormon factor, the squares wl|
# get in sync sooner than if they don't have a common factor
#
Worl dinfo {
title "Col ors"
info [ "Copyright (c) 1997, David R Nadeau" ]
}

DEF Entry Vi ewpoi nt {
position 0.0 0.0 3.0
description "Entry View'

}

Navi gationlnfo {
type [ "EXAM NE', "ANY" ]
headl i ght TRUE

}

Background {
skyColor [ 0.0 0.0 0.0 ]
}

#
# Red frame
#
DEF Franmel Transform {
children [
Shape {
appear ance Appearance {
material Material ({
diffuseColor 1.0 0.0 0.0

}

}
geonetry DEF Franme | ndexedFaceSet {

coord Coordinate {

poi nt [
# Quter front
-1.0 -1.0 0.1,
-0.9 -1.0 0.1,
0.9 -1.0 0.1,
1.0 -1.0 0.1,
1.0 1.0 0.1,
0.9 1.0 0.1,
-0.9 1.0 0.1,
-1.0 1.00.1
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# Quter back

-1.0 -1.0 -0.1,
-0.9 -1.0 -0.1,
0.9 -1.0 -0.1,
1.0 -1.0 -0.1,
1.0 1.0 -0.1,
0.9 1.0 -0.1,
-0.9 1.0 -0.1,
-1.0 1.0 -0.1,
# I nner front
-0.9 -0.9 0.1,
0.9 -0.9 0.1,
0.9 0.9 0.1,
-0.9 0.9 0.1,
# I nner front
-0.9 -0.9 -0.1,
0.9 -0.9 -0.1,
0.9 0.9 -0.1,
-0.9 0.9 -0.1

]
}

coor dl ndex [

0, 1, 6, 7, -1,
1, 2, 17, 16, -1,
2, 3, 4, 5, -1,
19, 18, 5, 6, -1,
11, 10, 13, 12, -1,
10, 9, 20, 21, -1,
9, 8, 15, 14, -1,
22, 23, 14, 13, -1,
3, 11, 12, 4, -1,
4, 12, 15, 7, -1,
8 0, 7, 15, -1,

0, 8, 11, 3, -1,
16, 17, 21, 20, -1,
21, 17, 18, 22, -1,
19, 23, 22, 18, -1
16, 20, 23, 19, -1

’

’

Orange frane

HHH

DEF Franme2 Transform {
translation 0.0 0.0 -0.4
children [
Shape {
appear ance Appearance {
material Material ({
diffuseColor 1.0 0.5 0.0

}

}
geonmetry USE Franme
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#
# Yellow frane
#
DEF Frame3 Transform {
translation 0.0 0.0 -0.8
children [
Shape {
appear ance Appearance {
material Material {
diffuseColor 1.0 1.0 0.0

}

}
geonmetry USE Frane

Li ght green frane

HHH

DEF Franme4 Transform {
translation 0.0 0.0 -1.2
children [
Shape {
appear ance Appearance {
material Material ({
di ffuseColor 0.5 1.0 0.0

}

}
geonmetry USE Franme

G een frame

HHH

DEF Frane5 Transform {
translation 0.0 0.0 -1.6
children [
Shape {
appear ance Appearance {
material Material {
diffuseColor 0.0 1.0 0.0

}

}
geonetry USE Frane

Li ght Cyan frane

®HHH

DEF Frame6 Transform {
translation 0.0 0.0 -2.0
children [
Shape {
appear ance Appearance {
material Material {
di ffuseColor 0.0 1.0 0.5
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}

}
geonmetry USE Frane

Cyan frame

HHH

DEF Franme7 Transform {
translation 0.0 0.0 -2.4
children [
Shape {
appear ance Appearance {
material Material ({
diffuseColor 0.0 1.0 1.0

}

}
geonmetry USE Franme

Dark Cyan frane

HHH

DEF Frane8 Transform {
translation 0.0 0.0 -2.8
children [
Shape {
appear ance Appearance {
material Material {
diffuseColor 0.0 0.5 1.0

}

}
geonetry USE Frane

Bl ue frane

®HHH

DEF Frame9 Transform {
translation 0.0 0.0 -3.2
children [
Shape {
appear ance Appearance {
material Material {
di ffuseColor 0.0 0.0 1.0

}

}
geonetry USE Frane

#
# Trigger things on touch
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#
DEF

Touch TouchSensor { }

# Aninmation control

DEF

DEF

DEF

DEF

DEF

DEF

DEF

DEF

}

ROUTE Touch. t ouchTi
ROUTE Touch. t ouchTi
ROUTE Touch. t ouchTi
ROUTE Touch. t ouchTi
ROUTE Touch. t ouchTi
ROUTE Touch. t ouchTi

Ti mer1 Ti neSensor
Ti mer 2 Ti neSensor
Ti mer 3 Ti neSensor
Ti mer4 Ti neSensor
Ti mer5 Ti neSensor
Ti mer 6 Ti neSensor
Ti mer 7 Ti neSensor
Ti mer 8 Ti neSensor
Ti mer9 Ti neSensor

cycl el nterval 10.
cyclelnterval 11.
cyclelnterval 12.
cyclelnterval 13.
cycl el nterval 14.
cycl el nterval 15.
cycl el nterval 16.
cyclelnterval 17.
cycl el nterval 18.

e e e L T
[eNeoNeoNoNoNoNeoNoNe]

Rot1 Orientationlnterpol ator {
key [ 0.0, 0.5, 1.0 ]
keyvValue [ 0.0 0.0 1.0 0.0, 0.0 0.0 1.0

Rot2 Orientationlnterpol ator {
key [ 0.0, 0.5, 1.0 ]
keyvValue [ 0.0 0.0 1.0 0.0, 0.0 0.0 1.0

Rot3 Orientationlnterpol ator {
key [ 0.0, 0.5, 1.0 ]
keyvValue [ 0.0 0.0 1.0 0.0, 0.0 0.0 1.0

Rot4 Orientationlnterpol ator {
key [ 0.0, 0.5, 1.0 ]
keyvValue [ 0.0 0.0 1.0 0.0, 0.0 0.0 1.0

Rot5 Orientationlnterpol ator {
key [ 0.0, 0.5, 1.0 ]
keyvValue [ 0.0 0.0 1.0 0.0, 0.0 0.0 1.0

Rot6 Orientationlnterpol ator {
key [ 0.0, 0.5, 1.0 ]
keyvValue [ 0.0 0.0 1.0 0.0, 0.0 0.0 1.0

Rot 7 Orientationlnterpol ator {
key [ 0.0, 0.5, 1.0 ]
keyvValue [ 0.0 0.0 1.0 0.0, 0.0 0.0 1.0

Rot8 Orientationlnterpol ator {
key [ 0.0, 0.5, 1.0 ]
keyvValue [ 0.0 0.0 1.0 0.0, 0.0 0.0 1.0

Rot9 Orientationlnterpol ator {
key [ 0.0, 0.5, 1.0 ]
keyvValue [ 0.0 0.0 1.0 0.0, 0.0 0.0 1.0

TO Tinerl.set_startTi
TO Tiner2.set_startTi
TO Tiner3.set_startTi
TO Tiner4.set_startTi
TO Tinerb5.set_startTi
TO Tiner6.set_startTi

I

| oop TRUE startTi
| oop TRUE startTi
| oop TRUE startTi
| oop TRUE startTi
| oop TRUE startTi
| oop TRUE startTi
| oop TRUE startTi
| oop TRUE startTi
| oop TRUE startTi

3. 14,

3. 14,

I

0.0 0.0 1.

I I
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ROUTE Touch.touchTime TO Tinmer7.set _startTinme
ROUTE Touch. touchTime TO Tinmer8.set _startTinme
ROUTE Touch. touchTime TO Tinmer9.set _startTine

ROUTE Tiner 1. fracti on_changed TO Rot1.set fraction
ROUTE Ti ner 2. fracti on_changed TO Rot2.set _fraction
ROUTE Ti ner 3. fracti on_changed TO Rot 3.set _fraction
ROUTE Ti ner4. fracti on_changed TO Rot4.set _fraction
ROUTE Ti ner5. fracti on_changed TO Rot5.set _fraction
ROUTE Ti ner6. fracti on_changed TO Rot 6.set_fraction
ROUTE Tiner7.fracti on_changed TO Rot7.set _fraction
ROUTE Ti ner 8. fracti on_changed TO Rot 8.set _fraction
ROUTE Ti ner 9. fracti on_changed TO Rot9.set _fraction

ROUTE Rot 1. val ue_changed TO Franel.set _rotation
ROUTE Rot 2. val ue_changed TO Frane2.set_rotation
ROUTE Rot 3. val ue_changed TO Frane3.set_rotation
ROUTE Rot 4. val ue_changed TO Frane4.set _rotation
ROUTE Rot 5. val ue_changed TO Franeb. set_rotation
ROUTE Rot 6. val ue_changed TO Frane6.set_rotation
ROUTE Rot 7. val ue_changed TO Frane7.set_rotation
ROUTE Rot 8. val ue_changed TO Frane8. set_rotation
ROUTE Rot 9. val ue_changed TO Frane9. set_rotation
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#VRML V2.0 utf8

shiny. wrl
Shi ny spheres
by David R Nadeau

#

#

#

#

#

# This world creates a set of spheres, each given a different set of
# material attributes. The attributes illustrate creation of netalic
# surfaces by using the specul arCol or, shininess, and anbientlntensity
# fields along with the standard diffuseCol or field.

#
#
T

Al um num
ransform {
translation -2.0 1.0 0.0
children [
Shape {
appear ance Appearance {
material Material ({
anbi entlntensity
di ffuseCol or 0.3 0.5
specul arColor 0.7 0.7 0.8
shininess 0.1

0.3
0.3

}

}
geonetry Sphere { }

}

# Copper
Transform {
translation 0.0 1.0 0.0

children [
Shape {
appear ance Appearance {
material Material
anbientlntensity 0.26
di ffuseColor 0.3 0.11 0.0
specul arCol or 0.75 0.33 0.0
shi ni ness 0.08
}
}
geonetry Sphere { }
}
]
}
# Gold

Transform {
translation 2.0 1.0 0.0
children [
Shape {
appear ance Appearance {
material Material {

anmbi entlntensity 0.4
di ffuseColor 0.22 0.15 0.0
specul arCol or 0.71 0.7 0.56
shi ni ness 0. 16
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geonetry Sphere { }

# Metalic Purple
Transform {
translation -2.0 -1.0 0.0

children [
Shape {
appear ance Appear ance {
material Material {
anmbi entlntensity 0.17
di ffuseColor 0.1 0.03 0.22
specul ar Col or 0.64 0.0 0.98
shi ni ness 0.2
}
}
geonetry Sphere { }
}

}

# Metalic Red
Transform {
translation 0.0 -1.0 0.0
children [
Shape {
appear ance Appearance {
material Material ({
anbientlntensity 0.15
di ffuseColor 0.27 0.0 0.0
specul ar Col or 0.61 0.13 0.18
shininess 0.2

}

}
geonetry Sphere { }

}

# Pl astic Blue
Transform {
translation 2.0 -1.0 0.0

children [
Shape {
appear ance Appearance {
material Material
anbientintensity 0.1
di ffuseColor 0.20 0.2 0.71
specul ar Col or 0.83 0.83 0.83
shi ni ness 0.12
}
}
geonetry Sphere { }
}
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#VRML V2.0 utf8
Slab Worl d
sl abs. wr |
by David R Nadeau
This exanple illustrates use of Appearance and Material nodes to set

transparency | evel of a shape.

Seven sl abs are created, each using a Box node. Each slab is shaded
a different materi al

Sl ab D ffuse Eni ssi ve Transpar ency
Wi te white bl ack 0.0
Red bl ack red 0.0
Green green bl ack 0.5
Bl ue bl ue white 0.25
Yel | ow yel | ow bl ack 0.5
Cyan cyan bl ack 0.0
Magent a red magent a 0.0

shadi ng using both diffuse and enissive colors. So, your results may
vary.

Things to experinment with:
Try different transparency |evels.

Turn of f the headlight on your VRML browser and observe which
sl abs gl ow.

HHEHFFHFFHFHFFEHFFFEFHFHEHFEHRFEFHFFEFRHFFEHFHRFEHFEEHREHF

Worl dinfo {

title "Slab Wrld"

info [ "Copyright (c) 1997, David R Nadeau" ]
}

DEF Entry Vi ewpoi nt {
position 0.0 1.6 20.0
description "Entry View'

}

Navi gationlnfo {
type [ "EXAM NE', "ANY" ]
headl i ght TRUE

}

Background {
skyColor [ 0.0 0.0 0.0 ]

Sl abs

®HHH

# Wiite sl ab (shaded)
Transform {
translation 0.0 2.0 4.0
children [
Shape {
appear ance Appearance {
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material Material
diffuseColor 1.0 1.0 1.0
}
}

geonetry DEF Sl ab Box {
size 2.0 4.0 0.3
}

}

# Red slab (em ssive)
Transform {
translation 0.0 2.0 0.0
children [
Shape {
appear ance Appearance {
material Material {
anmbi entlntensity 0.0
di ffuseColor 0.0 0.0 0.0
em ssiveColor 1.0 0.0 0.0
}

}
geonetry DEF Sl ab Box {

size 2.0 4.0 0.3
}

}

# reen slab (shaded + transparent)
Transform {
translation -3.0 2.0 2.0
children [
Shape {
appear ance Appear ance {
material Material ({
di ffuseColor 0.0 1.0 0.0
transparency 0.5

}

}
geonetry USE Sl ab

}

# Blue slab (shaded + em ssive + transparent)
Transform {
translation 4.0 2.0 -2.0
children [
Shape {
appear ance Appearance {
material Material {
di ffuseColor 0.2 0.2 0.2
em ssiveColor 0.0 0.0 0.8
transparency 0.25
}

}
geonetry USE Sl ab
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}

# Yell ow sl ab (shaded + transparent)
Transform {
translation 4.5 2.0 3.0
children [
# Quter
Shape {
appear ance Appear ance {
material Material ({
diffuseColor 1.0 1.0 0.0
transparency 0.5

}

}
geonetry USE Sl ab

}

# Cyan sl ab (shaded)
Transform {
translation -3.5 2.0 -5.0
children [
Shape {
appear ance Appearance {
material Material
diffuseColor 0.0 1.0 1.0
}

}
geonetry USE Sl ab

}

# Magenta sl ab (shaded + emi ssive)
Transform {
translation 2.0 2.0 -6.0
children [
Shape {
appear ance Appearance {
material Material {
di ffuseColor 0.5 0.0 0.0
em ssiveColor 0.5 0.0 0.5

}

}
geonetry USE Sl ab
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Grouping nodes

Resumo
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Sumario indice do Capitulo Slide Anterior Slide Seguinte

Agrupando nos

Motivacao

. Voce pode agrupar formas para compor
for mas complexas

. VRML possui varios agrupamento de nas,
Incluindo:

G oup { . . .}
Sw tch { . . .}
Transform { . . . }
Bil | board { . . .}
Anchor { . . .}
| nl 1 ne { . . .}

79
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Sumario indice do Capitulo Slide Anterior Slide Seguinte 80

Agrupando nos

Sintaxe: Group

.Onégrupo G oup criaum grupo basico
. Todo n6 dentro do grupo € mostrado

G oup {
children [ . . . ]
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Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 81

Agrupando nos

Sintaxe: Switch

. Ogrupo Swi t ch criaum grupo de escolha
. Somente um nd no grupo € mostrado
. Vocé seleciona qual ond

Swtch {
whi chChoi ce O
choice [ . . . ]
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Syntax: Transform

Sumario indice do Capitulo Slide Anterior Slide Seguinte 82

Agrupando nos

Sintaxe: Transform

., O grupo Tr ansf or mecriaum grupo com o
Seu proprio sistema de coor denada
. Todos 0s nOs do grupo sao mostrados

Transform {
transl ati on
rotation
scal e Lo
children [ . . . ]
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Syntax: Billboard

Sumario indice do Capitulo Slide Anterior Slide Seguinte 83

Agrupando nos

Sintaxe: Billboard

.OgrupoBi | | board criaum grupo com
um sistema de coor denadas especial

. Todos os n0s do grupo sao mostrados

. O sistema de coordenadas é voltado para a
face do observador

Bi |l | board {
axi sO Rotation . .
children [ . . . ]
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Billboard rotation axes

Sumario indice do Capitulo Slide Anterior Slide Seguinte 84

Agrupando nos

Eixos de rotacao do Billboard

. Um eixo derotacéo define um pdlo para
rotacionar em torno deste
. Similar aon0 Tr ansf or mcom o campo
rot at I on, masnenhum angulo é
fornecido (auto computed)
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A sample billboard group

Sumario indice do Capitulo Slide Anterior Slide Seguinte 85

Agrupando nos

Um exemplo de grupo do billboard

G oup {
children |
Bi |l | board {
axi sO Rotation 0.0 1.0 0.0
children [ ... ]
}

Transform{ . . . }
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A sample billboard group

Sumario indice do Capitulo Slide Anterior Slide Seguinte 86

Agrupando nos

Um exemplo de grupo do billboard

[ robobill.wrl ]
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Syntax: Anchor

Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 87

Agrupando nos

Sintaxe: Anchor

.Um nd Anchor criaum grupo que aciona
uma ancor a clicavel

. Todos 0s nOs do grupo sao mostrados

. Clicando em qualquer no dentro do grupo
segue-se para uma URL

. O campo description nomela a ancora

Anchor {
url "stairw.wl"”
description "Tw sty Stairs”

children [ . . . ]
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A Sample Anchor

Sumario indice do Capitulo Slide Anterior Slide Seguinte 88

Agrupando nos

Um exemplo de Anchor

<

[ anchor.wrl ] | stairwy.wrl ]
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Syntax: Inline

Sumario indice do Capitulo Slide Anterior Slide Seguinte 89

Agrupando nos

Sintaxe: Inline

.Umno | nlinecriaum grupo especial a
partir do contelildo de outro arquivo VRML
. Lé&sedo arquivo selecionado pela URL

. Todos 0s n0s do grupo sao mostrados

Inline {
url "table.wl"
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A sampleinlined file

Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 90

Agrupando nos

Um exemplo de arquivo inlined

Inline { url "table.wl" }

Transform {
transl ation

children |
Inline { url "chair.wl" }
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A sampleinlined file

Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 91

Agrupando nos

Um exemplo de arquivo inlined

i

[ table.wrl, chair.wrl, dinettewr| |
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Sumario indice do Capitulo Slide Anterior Slide Seguinte 92

Agrupando nos

Resumo

. O nd G oup criaum grupo basico

., OnoSw t ch criaum né com uma escolha
.OndéTransformecriaum grupo com um
novo sistema de coor denadas
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Sumario indice do Capitulo Slide Anterior Slide Seguinte 93

Agrupando nos

Resumo

.OndéBi |l boardcriaum grupocom um
sistema de coor denada que é rotacionado
para aface do observador

. O né Anchor criaum grupo que pode ser
clicado

. Clicando qualquer n6 no grupo carrega-se
uma URL

.Ondélnlinecriaum grupo especial
carregado de outro arquivo VRML
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#VRML V2.0 utf8

Robot Bi |l | board
robobil | .wrl
by David R Nadeau

This exanple illustrates the use of Group, Transform and Billboard groups.

A robot is built with its head in a Billboard group, but its torso
left out of it. As the viewer wal ks about the robot, the head al ways
turns (about the Y axis) to face the viewer.

To make it clear what is, and is not noving to track the viewer, the
torso of the robot renmains fixed, as does a background of blue slabs.

Things to experinment with:
Pl ace the entire robot in the Billboard group so that the whol e
robot tracks the viewer, not just the robot's head.

Add textures to the environnent.

Add |ight sources, such as one placed in the lower ball of the
robot. Make that ball enissive as well so that it |ooks like the
ball is the source of light. Renenber to put the light source
inside the robot's transformgroup so that as the robot noves,
the light source noves with it.

Add behavior to the robot. WMike it npove on its own!

Place the robot in to a separate VRML file and inline it into
this, and other environnents.

HHEHFFHFFHFHFFEHFFFEFHFHEHFEHRFEFHFFEFRHFFEHFHRFEHFEEHREHF

Worl dlnfo {

title "Robot Bill board"

info [ "Copyright (c) 1997, David R Nadeau" ]
}

DEF Entry Vi ewpoi nt {
position 0.0 1.6 10.0
description "Entry View'

}

Navi gati onl nfo {
type [ "EXAM NE', "ANY" ]
headl i ght TRUE

}

Background {
skyColor [ 0.0 0.0 0.0 ]

}

#

# Robot

#

Transform {
translation 0.0
scale 2.0 2.0 2.
children [

1.00.0
0
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# Stationary body parts for the robot (the torso)
#
# Torso sphere
Shape {
appear ance DEF Robot Col or Appearance {
material Material {
di ffuseColor 0.6 0.6 0.8

}

}

geonetry Sphere {
radius 0.5

}

}

# Support rods
DEF Rod Transform {
translation 0.4 0.6 0.0
rotation 0.0 0.0 1.0 -0.785
children [
Shape {
appear ance DEF Robot G ow Appear ance {
material Material ({
di ffuseColor 0.0 1.0 0.0
em ssiveColor 1.0 0.0 0.0

}
}
geonetry Cylinder {
hei ght 0. 65
radi us 0. 04
}
}
]
}
Transform {
rotation 0.0 1.0 0.0 1.57
children [ USE Rod ]
}
Transform {
rotation 0.0 1.0 0.0 3.14
children [ USE Rod ]
}
Transform {
rotation 0.0 1.0 0.0 -1.57
children [ USE Rod ]
}
# Shoul ders

Transform {
translation 0.0 0.85 0.0
children [
Shape {
appear ance USE Robot Col or
geonetry Cylinder {
hei ght 0.1
radius 0.8

}
# Neck
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Transform {
translation 0.0 0.95 0.0
children [
Shape {
appear ance USE Robot Col or
geonetry Cylinder {
height 0.1
radius 0.2

#
# Parts that track the viewer using a Billboard group
#
Transform {
translation 0.0 1.4 0.0
children [
Bi |l | board {
axi sOfRotation 0.0 1.0 0.0
children [

# Head
Shape {
appear ance USE Robot Col or
geonetry Sphere {
radius 0.5
}

}

# Eyebr ow
Transform {
translation 0.0 0.25 0.35
children [
Shape {
appear ance Appearance {
material Material {
di ffuseColor 0.2 0.2 0.2
}

}

geonetry Box {
size 0.6 0.05 0.2
}

}

# R ght Eye
Transform {
translation 0.1 0.15 0. 38
children [
DEF Eye Shape {
appear ance Appearance {
material Material ({
di ffuseColor 0.4 1.0 0.0
em ssiveColor 0.6 0.0 0.0

}

}

geonetry Sphere {
radius 0.09
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}

}

# Left Eye

Transform {
translation -0.1 0.15 0. 38
children [ USE Eye ]

}

# Ri ght Antenae
Transform {
translation 0.85 0.1 0.0
children [
Transform {
translation -0.2
rotation 0.0 0.0
children [
DEF Ant enaeBar Shape {
appear ance USE Robot Col or
geonetry Cylinder {

0.0 0.0
1.0 1.57

hei ght 0.4
radius 0.04
}
}
]
}
Shape {
appear ance USE Robot Col or
geonetry Sphere {
radius 0.09
}
}

Transform {
translation 0.0 0.58 0.0
children [
Shape {
appear ance USE Robot G ow
geonetry Cone {
hei ght 1.0
bot t onRadi us 0. 02

}

# Left Antenae
Transform {
translation -0.85 0.1 0.0
children [
Transform {
translation 0.2 0.0 0.0
rotation 0.0 0.0 1.0 -1.57
children [ USE AntenaeBar ]
}
Transform {
rotation 0.0 0.0 1.0 0.785
children [
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Shape {
appear ance USE Robot Col or
geonetry Box {
size 0.2 0.2 0.2
}
}

Transform {
translation 0.0 0.58 0.0
children [
Shape {
appear ance USE Robot G ow
geonetry Box {
size 0.02 1.0 0.02
}

]
}

Transform {
translation 0.0 0.95 0.0
children [
Shape {
appear ance USE Robot G ow
geonetry Box {
size 0.2 0.02 0.02
}

]
}

Transform {
translation 0.0 0.85 0.0
children [
Shape {
appear ance USE Robot G ow
geonetry Box {
size 0.4 0.02 0.02

}
}
]
}
]
}
]
}
]
}
]
}
]

}

#

# Envi ronnent
#

Transform {
translation 0.0 2.0 -6.0
children [
DEF Sl ab Shape {
appear ance Appearance {
material Material
diffuseColor 0.0 0.1 0.5
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em ssiveColor 0.0 0.3 0.5

}
}

geonetry Box {
size 2.0 4.0 0.3
}

}

Transform {
translation -6.0 2.0 0.0
children [ USE Sl ab ]

}

Transform {
translation 6.0 2.0 0.0
children [ USE Sl ab ]

}

Transform {
translation -4.3 2.0 -4.3
children [ USE Sl ab ]

}

Transform {
translation 4.3 2.0 -4.3
children [ USE Sl ab ]
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#VRML V2.0 utf8

Si npl e anchor
anchor . wr|
by David R Nadeau

This exanple illustrates the use of an Anchor group around the
shapes used to build a door. dicking on the door junps you to
a new world ("stairw.wl").

Things to experinment with:
Change the anchor's URL to point to one of your own worl ds.

Add nore doors and stairs. Add walls, floor, ceiling, etc.

HHEHFFHFHFHFEHFHHFHRHHFR®

Transform {
translation 0.0 -2.5 0.0
children [
#
# Three stairs
#
DEF Stair Shape {
appear ance Appearance {
material Material ({
di ffuseColor 1.0 1.0 1.0

}
}

geonetry Box {
size 4.0 0.25 1.0

}
}

Transform {
translation 0.0 0.5 -1.0
children USE Stair

}

Transform {
translation 0.0 1.0 -2.0
children USE Stair

#
# Door
#
Transform {
translation 0.0 4.125 -2.6
children [
Anchor {
url "stairw.wl"
description "Twi sty Stairs"
children [
# Door
Shape {
appear ance Appearance {
material Material {
di ffuseColor 0.6 0.4 0.0

}
}

geonetry Box {
size 3.0 6.0 0.2
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}
}
# Door knob
Transform {
translation 1.18 -0.0 0.2
children [
Shape {
appear ance Appearance {
material Material {
di ffuseColor 0.3 0.3 0.3

}

}

geonetry Sphere {
radi us 0.15

}
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#VRML V2.0 utf8

The Stai rway
stai rwy. wl
by David R Nadeau

This world uses a twi sting, branching, floating stairway to |l ead the
visitor to six doorways. Each doorway is an anchor |eading to another
wor | d.

This world was *hand aut hored*, which is way tough to do given the
nunber of stairs to be positioned and oriented. This accounts for
the heavy use of DEF and USE and rather convol uted nested transforns.
By using a world builder application (when they becone avail abl e),
you can position each stair or group of stairs interactively, instead
of typing in translations and rotati ons and hopi ng they work out.

Things to experinment with:
Change the anchor urls to point to your own worl ds.

Add a flock of birds following a path aninmated by a
Posi tionlnterpol ator and an Orientationlnterpol ator.

Drop the sky background wall and replace it with a Background node.

Add sound. Perhaps a gentle wind with sonme occasional wi nd chines.

HHEHFFHFFHFHFHEHFHRFEHFFEHFEHFFERHFHRFEHFHEHFEHREHF

Worl dlnfo {

title "The Stairway"

info [ "copyright (c) 1997, David R Nadeau" ]
}

Background {
skyCol or [

cooo
cooo

eoo o
or oo
eoo o
ouwoo

]

skyAngl e [
1. 37,
1.57,
1.77,

}

Transform {
scale 0.4 0.4 0.4
children [

DEF EntryVi ew Vi ewpoi nt {
position 9.0 -5.0 25.0
description "Entry View'

}

Navi gati onl nfo {
type [ "WALK", "ANY" ]
headl i ght FALSE
avatarSize [ 0.5, 4.0, 1.5 ]
speed 4.0
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#
# Lighting
#
Di rectional Li ght {
anbientlntensity 0.0
color 0.0 0.3 1.0
direction -3.0 2.0 -1.0
}
Poi nt Li ght {
anbientlntensity 0.3
color 1.0 1.0 1.0
|l ocation 14.0 10.0 14.0
}
#
# (Main) platform
#
Transform {
translation 5.0 -3.0 5.0
children [
DEF Pl at f or m Shape {
appear ance DEF Marbl e Appearance {
material Material ({
di ffuseColor 1.0 1.0 1.0
}
texture I mageTexture {
url "marble_g.jpg"
}
}
geonetry Box {
size 4.0 0.25 4.0
}
}
]
}
#
# (Main, +Y -2Z) Stairs
#

Transform {
translation 5.0 -2.5 2.5

children [
DEF ThreeUpStraightStairs G oup {
children [

DEF Stair Shape {
appear ance USE Marbl e
geonetry Box {
size 4.0 0.25 1.0
}

}

Transform {
translation 0.0 0.5 -1.0
children [ USE Stair ]

}

Transform {
translation 0.0 1.0 -2.0
children [ USE Stair ]
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]

]
}

Transform {
translation 5.0 -1.0 -0.5
children [ USE ThreeUpStraightStairs ]

(Main, +Y -2) Platform

Transform {
translation 5.0 0.5 -5.0
children [ USE Pl atform ]

(Main, +Y -Z, +Y -2Z) Stairs

Transform {
translation 5.0 1.0 -7.5
children [ USE ThreeUpStraightStairs ]

(Main, +Y -Z, +Y -Z) Door

Transform {
translation 5.0 5.0 -10.1
children [
Anchor {
url "tenple.wl"
description "Temple of the Ob"

children [
DEF Door Group {
children [

Shape {
appear ance Appearance {

material Mterial
diffuseColor 1.0 1.0 1.0

}

texture I mageTexture {
url "panel.jpg"

}

text ureTransform Text ureTransform {
scale 1.0 2.0

}
}

geonetry Box {
size 3.0 6.0 0.2
}
}

Transform {
translation 1.18 -0.0 0.2
children [
Shape {
appear ance Appearance {
material Material {
diffuseColor 1.0 1.0 1.0

}
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texture I mageTexture {
url "blur.jpg"

}
}
geonetry Sphere {
radi us 0.15
}
}
]
}
]
}
]
}
]
}
#
# (Main, +Y -Z, -X +Y -2) Stairs
#

Transform {
translation 2.5 1.0 -5.0
rotation 0.0 1.0 0.0 1.57
children [
DEF ThreeUpRi ght Curvi ngStairs Transform {
translation 5.0 0.0 0.0
children [
DEF O f ToLeft Stair Transform {
translation -5.0 0.0 0.0
children [ USE Stair ]
}
Transform {
translation 0.0 0.5 0.0
rotation 0.0 1.0 0.0 -0.26
children [ USE O f ToLeft Stair ]
}
Transform {
translation 0.0 1.0 0.0
rotation 0.0 1.0 0.0 -0.52
children [ USE O f ToLeft Stair ]

]
}

Transform {
translation 2.5 2.5 -5.0
rotation 0.0 1.0 0.0 1.57
children [
Transform {

rotation 0.0 1.0 0.0 -0.785
center 5.0 0.0 0.0
children [ USE ThreeUpRi ght Curvi ngStairs ]

]
}

Transform {
translation 2.5 4.0 -5.0
rotation 0.0 1.0 0.0 1.57
children [
Transform {
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rotation 0.0 1.0 0.0 -1.57
center 5.0 0.0 0.0
children [ USE ThreeUpRi ght Curvi ngStairs ]
}
]
}
#
# (Main, +Y -Z, -X +Y -Z) Door
#
Transform {
translation 2.5 5.0 -5.0
rotation 0.0 1.0 0.0 1.57
children [
Transform {
rotation 0.0 1.0 0.0 -2.09
center 5.0 0.0 0.0
children [
Transform {
translation 0.0 3.0 -0.6
children [
Anchor {
url "primwl"
description "Primtives on Pedestal s"
children [ USE Door ]
}
]
}
]
}
]
}
#
# (Main, +Y -Z, +X -Y -2Z) Stairs
#

Transform {
translation 7.5 0.0 -5.0
rotation 0.0 1.0 0.0 1.57
children [
DEF Thr eeDownLeft CurvingStairs Transform{
translation 5.0 0.0 0.0
children [
USE O f ToLeft Stair,
Transform {
translation 0.0 -0.5 0.0
rotation 0.0 1.0 0.0 0. 26
children [ USE O f ToLeftStair ]
}
Transform {
translation 0.0 -1.0 0.0
rotation 0.0 1.0 0.0 0.52
children [ USE O f ToLeftStair ]

]
}

Transform {
translation 7.5 -1.5 -5.0
rotation 0.0 1.0 0.0 1.57
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children [
Transform {
rotation O.
center 5.0
children [

#
# (Main, +Y -Z, +X -Y -2Z) Door
#
Transform {
translation 7.5 -2.5 -5.0
rotation 0.0 1.0 0.0 1.57
children [
Transform {
rotation 0.0 1
center 5.0 0.0
children [
Transform {
translation 0.0 3.0 0.6
rotation 0.0 1.0 0.0 3.14
children [
Anchor {
url "doorway.wl"
description "The Doorway"
children [ USE Door ]

(Main, -X +Y) Stairs

H*H H R

Transform {
translation 2.5 -2.5 5.0
rotation 0.0 1.0 0.0 1.57
children [ USE ThreeUpStraightStairs ]

(Main, -X +Y) Platform

H* H H

Transform {
translation -2.0 -1.0 5.0
children [ USE Pl atform ]

(Main, -X +Y, +Y -2Z) Stairs

H* H

Transform {
translation -2.0 -0.5 2.5
children [
DEF ThreeUpLeft Curvi ngStairs Transform {
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translation -5.0 0.0 0.0
children [

DEF O f ToRi ght Stair Transform {
translation 5.0 0.0 0.0
children [ USE Stair ]

}

Transform {
translation 0.0 0.5 0.0
rotation 0.0 1.0 0.0 0. 26
children [ USE O f ToRi ghtStair ]

}

Transform {
translation 0.0 1.0 0.0
rotation 0.0 1.0 0.0 0.52
children [ USE O f ToRi ghtStair ]

}
]
}
]
}
#
# (Main, -X +Y, +Y -2Z) Door
#
Transform {
translation -2.0 0.5 2.5
children [
Transform {
rotation 0.0 1.0 0.0 0.52
center -5.0 0.0 0.0
children [
Transform {
translation 0.0 3.0 -0.6
children [
Anchor {
url "rmonolith.wl"
description "Mnolith Wrld"
children [ USE Door ]
}
]
}
]
}
]
}
#
# (Main, -X +Y, -X +4Y) Stairs
#
Transform {
translation -4.5 -0.5 5.0
rotation 0.0 1.0 0.0 1.57
children [ USE ThreeUpStraightStairs ]
}
Transform {
translation -7.5 1.0 5.0
rotation 0.0 1.0 0.0 1.57
children [ USE ThreeUpStraightStairs ]
}
#
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# (Main, -X +Y, -X +Y) Door

#
Transform {
translation -10.1 5.0 5.0
rotation 0.0 1.0 0.0 1.57
children [
Anchor {
url "towers.wl|"
description "Towers Three"
children [ USE Door ]
}
]
}
#
# (Main, +X -Y) Stairs
#
Transform {
translation 9.5 -4.5 5.0
rotation 0.0 1.0 0.0 1.57
children [ USE ThreeUpStraightStairs ]
}
#
# (Main, +X -Y) Platform
#
Transform {
translation 12.0 -5.0 5.0
children [ USE Platform]
}
#
# (Main, +X -Y, -Y +2Z) Stairs
#
Transform {
translation 12.0 -6.5 9.5
children [ USE ThreeUpStraightStairs ]
}
#
# (Main, +X -Y, -Y +Z) Platform
#
Transform {
translation 12.0 -7.0 12.0
children [ USE Pl atform]
}
#
# (Main, +X -Y, -Y +Z, -Y +Z) Stairs
#
Transform {
translation 12.0 -8.5 16.5
children [ USE ThreeUpStraightStairs ]
}
#
# (Main, -X -Y +Z) Stairs
#
Transform {
translation 5.0 -3.5 7.5
rotation 0.0 1.0 0.0 3.14
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children [
DEF Thr eeDownRi ght Curvi ngStairs Transform {
translation 5.0 0.0 0.0
children [
USE O f ToLeft Stair,
Transform {
translation 0.0 -0.5 0.0
rotation 0.0 1.0 0.0 -0.26
children [ USE O f ToLeftStair ]
}
Transform {
translation 0.0 -1.0 0.0
rotation 0.0 1.0 0.0 -0.52
children [ USE O f ToLeftStair ]

]
}

Transform {

translation 5.0 -5.0 7.5
rotation 0.0 1.0 0.0 3.14
children [
Transform {
rotation 0.0 1.0 0.0 -0.785
center 5.0 0.0 0.0
children [ USE ThreeDownRi ght Curvi ngStairs ]
}
]
}
#
# (Main, -X -Y +2) Door
#
Transform {
translation 5.0 -6.0 7.5
children [
Transform {
rotation 0.0 1.0 0.0 -1.48
center -5.0 0.0 0.0
children [
Transform {
translation 0.0 3.0 -0.6
rotation 0.0 1.0 0.0 3.14
children [
Anchor {
url "robobill.wl"
description "Robot Bill"
children [ USE Door ]
}
]
}
]
}
]
}
#
# Fl oor
#
Shape {
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appear ance Appearance {
material Material {
anmbi entlntensity 0.3
di ffuseColor 0.8 0.8 0.8
}
texture I mageTexture {
url "stone2.jpg"
}

text ureTransform Text ureTransform {
scale 20.0 20.0
}

}
geonetry | ndexedFaceSet {

coord Coordinate {

poi nt [
-30.0 -9.0 30.0,
30.0 -9.0 30.0,
30.0 -9.0 -30.0,
-30.0 -9.0 -30.0,
]
}
coordlndex [ 0, 1, 2, 3, -1, ]
solid FALSE
}
}
#
# Fake shadows on the fl oor
#
Shape {

appear ance DEF ShadowCol or Appearance ({
material Material ({
anbi entlntensity
di ffuseColor 0.1
transparency 0. 25

0.0
0.1

0.1

}

}
geonetry | ndexedFaceSet {

coord Coordinate {

poi nt [
10.0 -8.5 17.0,
14.0 -8.5 17.0,
14.0 -8.5 3.0,
10.0 -8.5 3.0,
-10.0 -8.5 7.0,
10.0 -8.5 7.0,
10.0 -8.5 3.0,
-10.0 -8.5 3.0,
3.0 -8.5 7.0,
7.0 -8.5 7.0,
7.0 -8.5 -10.0,
3.0 -8.5 -10.0,
]
}
coordl ndex [
o, 1, 2, 3, -1,
4, 5, 6, 7, -1,
8, 9, 10, 11, -1,

file:///ID|/CD-RV-multimidia/Apresentacoes/VRML/slides/stairwy.wrl (10 of 13) [21/3/2002 15:30:49]



file://ID)/CD-RV-multimidia/Apresentacoes/\VVRML/dlides/stai rwy.wrl

}
}

Transform {
translation 2.5 -8.5 -5.0
rotation 0.0 1.0 0.0 1.57
children [
DEF Thr eeUpRi ght Cur vi ngShadows Transform {
translation 5.0 0.0 0.0
children [
DEF O f ToLeft Shadow Tr ansform {
translation -5.0 0.0 0.0
children [
DEF Shadow Shape {
appear ance USE ShadowCol or
geonetry | ndexedFaceSet {
coord Coordinate {
poi nt [

]
}

Transform {
rotation 0.0 1.0 0.0 -0.26
children [ USE O f ToLeft Shadow ]
}
Transform {
rotation 0.0 1.0 0.0 -0.52
children [ USE O f ToLeft Shadow ]

]
}

Transform {
translation 2.5 -8.5 -5.0
rotation 0.0 1.0 0.0 1.57
children [
Transform {

rotation 0.0 1.0 0.0 -0.785
center 5.0 0.0 0.0
children [ USE ThreeUpRi ght Curvi ngShadows ]

]
}

Transform {

translation 2.5 -8.5 -5.0

rotation 0.0 1.0 0.0 1.57

children [

Transform {

rotation 0.0 1.0 0O
center 5.0 0.0 0.0
children [ USE ThreeUpRi ght Curvi ngShadows ]

.0 -1.57
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}

Transform {
translation 7.5 -8.5 -5.0
rotation 0.0 1.0 0.0 1.57
children [
DEF Thr eeDownLef t Cur vi ngShadows Transform {
translation 5.0 0.0 0.0
children [
USE O f ToLef t Shadow,
Transform {
translation 0.0 0.0 0.0
rotation 0.0 1.0 0.0 0. 26
children [ USE O f ToLef t Shadow ]
}
Transform {
translation 0.0 0.0 0.0
rotation 0.0 1.0 0.0 0.52
children [ USE O f ToLef t Shadow ]

]
}

Transform {
translation 7.5 -8.5 -5.0
rotation 0.0 1.0 0.0 1.57

children [
Transform {
rotation 0.0 1.0 0.0 0.785
center 5.0 0.0 0.0
children [ USE ThreeDownLeft Curvi ngShadows |
}

]
}

Transform {
translation -2.0 -8.5 2.5
children [
DEF ThreeUpLeft Curvi ngShadows Transform {
translation -5.0 0.0 0.0
children [
DEF O f ToRi ght Shadow Transform {
translation 5.0 0.0 0.0
children [ USE Shadow ]
}
Transform {
translation 0.0 0.0 0.0
rotation 0.0 1.0 0.0 0. 26
children [ USE O f ToRi ght Shadow ]
}
Transform {
translation 0.0 0.0 0.0
rotation 0.0 1.0 0.0 0.52
children [ USE O f ToRi ght Shadow ]

]
}

Transform {
translation 5.0 -8.5 7.5
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rotation 0.0 1.0 0.0 3.14
children [
DEF Thr eeDownRi ght Cur vi ngShadows Transform {
translation 5.0 0.0 0.0
children [
USE O f ToLef t Shadow,
Transform {
translation 0.0 0.0 0.0
rotation 0.0 1.0 0.0 -0.26
children [ USE O f ToLeft Shadow ]
}
Transform {
translation 0.0 0.0 0.0
rotation 0.0 1.0 0.0 -0.52
children [ USE O f ToLeft Shadow ]

}
]
}
]
}
Transform {
translation 5.0 -8.5 7.5
rotation 0.0 1.0 0.0 3.14
children [
Transform {
rotation 0.0 1.0 0.0 -0.785
center 5.0 0.0 0.0
children [ USE ThreeDownRi ght Curvi ngShadows |
}
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#VRML V2.0 utf8

#

# A Dinette

# dinette.wl

# by David R Nadeau

#

# This exanple illustrates the use of the Inline node.

#

# Two separate world conponents are inlined: a table, and a chair. The
# chair is then instanced three tinmes nore to put one chair on each side
# of the table. The conpleted shape is a dinette, suitable for inlining
# in to further worlds.

#

# Things to experiment wth:

# Add things to the table, such as plates, glasses, candles, etc.
#

# Add a point light source at the tip of a candle on the table

#

# Change the table to use a formica table top texture. Change the
# table and chair legs to chrone by using a specul ar color and

# shininess factor in their Material nodes. Add a cloth texture to
# the chair seats.

#

# Place the dinette in a roomby inlining it.

#

#

# Table

#

I

nline { url "table.wl" }

#

# Chairs

#

Transform {
translation 0.95 0.0 0.0
children DEF Chair Inline { url "chair.wl" }

}

Transform {
translation -0.95 0.0 0.0
rotation 0.0 1.0 0.0 3. 14
children USE Chair

}

Transform {
translation 0.0 0.0 0.95
rotation 0.0 1.0 0.0 -1.57
children USE Chair

}

Transform {
translation 0.0 0.0 -0.95
rotation 0.0 1.0 0.0 1.57
children USE Chair
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tabl e. wrl
by David R Nadeau

#

#

#

#

# This table is inlined in to the dinette.w!| file to illustrate inline
# groups.
#

#

#

#

-

Tabl e top

ransform {
translation 0.0 0.615 0.0
children [
Shape {
appear ance DEF Brown Appearance {
material Material ({
di ffuseColor 0.6 0.35 0.0

}

}
geonetry Cylinder {

radius 0.7
hei ght 0.03

}
#
# Table |leg
#
T

ransform{
translation 0.0 0.3075 0.0
children [
Shape {
appear ance USE Br own
geonetry Box {
size 0.09 0.57 0.09
}

Tabl e | eg base

®HHH

Transform {
translation 0.0 0.015 0.0
children [
Shape {
appear ance USE Br own
geonetry Box {
size 0.5 0.03 0.5
}

]
}

Transform {
translation 0.0 0.045 0.0
children [
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Shape {
appear ance USE Br own
geonetry Box {
size 0.35 0.03 0.35
}
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#VRML V2.0 utf8

Di nette Chair
chair.wl
by David R Nadeau

#

#

#

#

#

# This chair is inlined in to the dinette.w!| file to illustrate inline
# groups.
#
#

#

#

T

Chair seat

ransform {
translation 0.0 0.5 0.0
children [
Shape {
appear ance DEF Brown Appearance {
material Material ({
di ffuseColor 0.6 0.35 0.0

}
}

geonetry Box {
size 0.39 0.03 0.41

}

}
#
# Chair |egs
#
T

ransform{
translation 0.1575 0.2485 0. 1575
children [
DEF Leg Shape {
appear ance USE Br own
geonetry Box {
size 0.03 0.497 0.03
}

]
}

Transform {
transl ation -0.1575 0.2485 0. 1575
children [ USE Leg ]

}

Transform {
transl ation -0.1575 0.2485 -0. 1575
children [ USE Leg ]

}

Transform {
transl ation 0.1575 0.2485 -0. 1575
children [ USE Leg ]

Chair back

®HHH

Transform {
translation 0.1875 0.5 0.0
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rotation 0.0 0.0 1.0 -0.17
children [
Transform {
translation 0.0 0.54 0.0
children [
Shape {
appear ance USE Br own
geonetry Box {
size 0.06 0.17 0.43
}

}

Transform {
translation 0.0 0.2275 0.0
children [
DEF BackPol e Shape {
appear ance USE Br own
geonetry Box {
size 0.02 0.455 0.02

}

]
}

Transform {
translation 0.0 0.2275 -0.083
children [ USE BackPol e ]

}

Transform {
translation 0.0 0.2275 0.083
children [ USE BackPol e ]

}

Transform {
translation 0.0 0.2275 -0. 166
children [ USE BackPol e ]

}

Transform {
translation 0.0 0.2275 0. 166
children [ USE BackPol e ]
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Nomeando nos

Motivacao

Sintaxe: DEF

Sintaxe: USE

Usando nés nomeados

Um exemplo do uso de n6s nomeados

Resumo
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Nomeando nos

Motivacao

. Sevariasformas possuem a mesma
geometria ou aparéncia, deve-se usar
multiplos nos duplicados, um para cada uso

. Define um nome para a primeira ocorréncia
deum no

. Usa-se 0 nome para compartilhar o mesmo
no dentro de um novo contexto
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Syntax: DEF
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Nomeando nos

Sintaxe: DEF
. A sintaxe DEF fornece um nome para um no

DEF RedCol or Material {
di ffuseColor 1.0 0.0 0.0

}

. Vocé pode nomear qualguer no

. Nomes podem ser qualquer segtiencia de
letras e nUmeros

. Nomes devem ser Unicos no arquivo
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Nomeando nos

Sintaxe: USE

- A sintaxe USE utiliza um nd nomeado
anteriormente

Appear ance {
mat eri al USE RedCol or

}

. O re-uso de um n6é nomeado é chamado de
Instancia

. Um n6é nomeado pode ter qualquer nUmero
deinstancias

. Cada instancia compartilha a mesma
descricao do no
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Using named nodes
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Nomeando nos

Usando nds nomeados

. Nomeando e usando nos:

. Diminui Impressao

. Reduz o tamanho do arquivo

. Permite rapidas mudancas em for mas com
0S mesmos atributos

. Acelera o processamento no browser

. Nomes si0 necessar ios para animacao...

file:///D|/CD-RV-multimidia/Apresentacoes/VRML/slides/def4.htm [21/3/2002 15:30:51]



A sample use of node names

Sumario indice do Capitulo Slide Anterior Slide Seguinte 99

Nomeando nos

Um exemplo do uso de nds nomeados

i

[ dinettewr| ]
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Nomeando nos

Resumo

. DEF nomeaaum né
. USE utiliza um nd nomeado
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Sumario dos exemplos

A fairy-tale castle

A bar plot

A simple spaceship

A juggling hand
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A fairy-tale castle
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Sumario dos exemplos

A fairy-tale castle

. Cyl I nder constréi astorres
. Cone constroi ostelhados e algumas bases
dastorres

[ castlewrl| ]
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Sumario dos exemplos

A bar plot

. Box criaasbarras

. Text fornece osnomesdasbarras

, Bl I | boar d mantém os nomes das barras
voltado para o observador

[ barplot.wrl |
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A simple spaceship
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Sumario de exemplos

A simple spaceship

. Spher e constrdi todas as partes da nave
. Transf or mescalona as esferas da nave

| space2.wrl |
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A juggling hand
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Sumario de exemplos

A juggling hand

. Cyl i nder eSpher e constréem osdedose
juntas
. Transf or marticulam a mao

'Y

y i

4

- ' "

[ hand.wrl ]
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#VRML V2.0 utf8

castle.wl
Fairy-tale castle
by David R Nadeau

This world builds a fairy-tale castle atop a green hill with

a blue sky behind. There are no animations or fun things to

click on... that's up to you

This world illustrates how far you can go using the prinmitive

geonetry nodes: Box, Cone, and Cylinder. An entire fairy-tale
castle is built by translating and rotating these shapes into
posi tion.

Things to experinment with..
Change the col or schenme to nmake the castle an evil lair.
from stone.

Make the castle door an anchor. dicking on the door leads to
anot her world describing the castle interior.

Add panorama cl oud and nountain textures to the Background node.
that rise up when you approach. You can build these using

Posi tionlnterpolators and Ti neSensors to run the ani nations,
and ProximtySensors to trigger the actions.

HHEHFFHFIFHFHFFEHFHFFRHFHEHFEHRFEFHFFEFEHRFEHFHEFEHFHEHFHHR

Transform {
translation 0.0 -1.6 0.0
children [
Shape {
appear ance Appear ance {
material Material ({
di ffuseColor 0.0 0.0 0.0
em ssiveColor 0.0 0.5 0.0
}
}
geonetry Box { size 2000.0 0.01 2000.0 }

Castl e

HHH

DEF Castle Transform {
translation 0.0 -1.6 -200.0
children [
# Tower base
Transform {
translation 0.0 20.0 0.0
chil dren Shape {
appear ance DEF Castl eCol or Appearance {
material Material
diffuseColor 1.0 1.0 1.0
anbientlntensity 0.5
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}

}

geonetry Cylinder {
radi us 50.0
hei ght 40.0
bott om FALSE

}

}
}
# Entryway

Transform {
translation 0.0 0.0 52.0
children [
# Entry bl ock
Transform {
translation 0.0 10.0 0.0
chil dren Shape {
appear ance USE Cast| eCol or
geonetry Box { size 30.0 20.0 6.0 }

}
# Door

Transform {
translation 0.0 5.0 3.0
chil dren Shape {
appear ance Appear ance {
material Material {
di ffuseColor 0.4 0.1 0.0
}
}
geonetry Box { size 10.0 10.0 0.5}
}
}

# Left entry tower
Transform {
translation -15.0 0.0 3.0
children [
# Tower section
DEF EntryTower Transform {
translation 0.0 15.0 0.0
chil dren Shape {
appear ance USE Cast| eCol or
geonetry Cylinder {

radius 5.0
hei ght 30.0
bott om FALSE
top FALSE
}
}
}
# Roof

DEF EntryRoof Transform {
translation 0.0 40.0 0.0
chil dren Shape {
appear ance DEF Roof Col or Appearance {
material Material {
di ffuseColor 1.0 0.0 0.0
anmbi entlntensity 0.5
}

}
geonetry Cone {
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bot t omRadi us 8.0
hei ght 20.0

]

}
# Right entry tower

Transform {
translation 15.0 0.0 3.0
children [
USE EntryTower
USE Ent r yRoof

]
}

# Left tower atop base
Transform {
translation -15.0 40.0 -5.0
children [
# Lower tower section
Transform {
translation 0.0 30.0 0.0
chil dren Shape {
appear ance USE Cast| eCol or
geonetry Cylinder {
radius 25.0
hei ght 60.0
bott om FALSE

}
}

# Upper tower section
Transform {
translation 0.0 100.0 0.0
chil dren Shape {
appear ance USE Cast| eCol or
geonetry Cylinder {

radius 15.0
hei ght 80.0
bott om FALSE
top FALSE
}
}
}
# Roof

Transform {
translation 0.0 170.0 0.0
chil dren DEF Mai nRoof Cone Shape {
appear ance USE Roof Col or
geonetry Cone {
bott onRadi us 23.0
hei ght 60.0

]

}
# Right tower atop base

file:///ID|/CD-RV-multimidia/Apresentacoes/VRML/slides/castle.wrl (3 of 6) [21/3/2002 15:30:55]



file://ID)/CD-RV-multimidia/A presentacoes/'\VVRML/slides/castle.wrl

Transform {
translation 20.0 40.0 15.0
children [
# Tower section
Transform {
translation 0.0 50.0 0.0
chil dren Shape {
appear ance USE Cast| eCol or
geonetry Cylinder {

radius 15.0
hei ght 100.0
bott om FALSE
top FALSE
}
}
}
# Roof

Transform {
translation 0.0 130.0 0.0
chil dren USE Mai nRoof Cone
}
# Sub-t ower
Transform {
translation 0.0 30.0 15.0
children [
# Tower section
DEF Smal | SubTower Transform {
translation 0.0 25.0 0.0
chil dren Shape {
appear ance USE Cast| eCol or
geonetry Cylinder {
radius 5.0
hei ght 30.0
bott om FALSE
top FALSE

}
}

# Base cone
DEF Smal | SubBase Transform {
translation 0.0 5.0 0.0
rotation 1.0 0.0 0.0 3.14159
chil dren Shape {
appear ance USE Cast| eCol or
geonetry Cone {
bottonRadi us 5.0
hei ght 10.0
bott om FALSE

}
# Roof

DEF Smal | SubRoof Transform {
translation 0.0 50.0 0.0
chil dren Shape {

appear ance USE Roof Col or
geonetry Cone {

bott onRadi us 8.0

hei ght 20.0
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}

}
# Right |arge sub tower

Transform {
translation 50.0 20.0 0.0
children [
# Tower section
DEF Lar geSubTower Transform{
translation 0.0 60.0 0.0
chil dren Shape {
appear ance USE Cast| eCol or
geonetry Cylinder {
radius 10.0
hei ght 80.0
bott om FALSE
top FALSE

}
}

# Base cone
DEF Lar geSubBase Transform {
translation 0.0 10.0 0.0
rotation 1.0 0.0 0.0 3.14159
chil dren Shape {
appear ance USE Cast| eCol or
geonetry Cone {
bott onRadi us 10.0
hei ght 20.0
bott om FALSE

}
# Roof

DEF Lar geSubRoof Transform {
translation 0.0 120.0 0.0
chil dren Shape {

appear ance USE Roof Col or
geonetry Cone {
bott onRadi us 15.0
hei ght 40.0

}
}

Transform {
translation 10.0 40.0 0.0
children [
USE Snal | SubTower
USE Snal | SubBase
USE Snmal | SubRoof

]
}
# Left large sub tower
Transform {
translation -35.36 20.0 35.36
children [
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USE Lar geSubTower
USE Lar geSubBase
USE Lar geSubRoof
Transform {
translation -7.07 40.0 7.07
children [
USE Snhal | SubTower
USE Snhal | SubBase
USE Snhal | SubRoof

]
}
# Back |l arge sub tower
Transform {
translation 0.0 20.0 -50.0
children [
USE Lar geSubTower
USE Lar geSubBase
USE Lar geSubRoof
Transform {
translation 0.0 40.0 -10.0
children [
USE Snhal | SubTower
USE Smal | SubBase
USE Snhal | SubRoof
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# WHAT: Bar PI ot
# WHO. John L. Morel and
# VHY: Denonstrates Transform Shape, Box, Text, Billboard

# Sanmple 0 of 29
Transform {
transl ati on 0. 000000 0. 000000 0. 000000
children [
Shape {
appear ance Appearance {
material Material {
di f f useCol or 0.000000 0.000000 1.000000
}

}

geonetry Box {
si ze 1.000000 0.000000 1.000000
}

]
}

Transform {
transl ati on 0. 000000 0.476190 0. 000000

children [
Bill board {
axi sOFRotation 0.0 0.0 0.0
children [
Shape {
appear ance Appearance {
material Material
di ffuseColor 0.8 0.8 0
}
}
geonetry Text {
string "0.0"
fontStyle FontStyle {
size 0.454545
justify [ "M DDLE", "M DDLE" ]
}
}
}
]
}

}

# Sample 1 of 29
Transform {
translation 1.000000 0.519779 0. 000000
children [
Shape {
appear ance Appearance {
material Material {
di f fuseCol or 0.207912 0. 000000 0.792089

}
}

geonetry Box {
size 1.000000 1.039558 1.000000
}
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]
}

Transform {
transl ati on 1. 000000 1.515748 0. 000000

children [
Bi |l | board {
axi sOFRotation 0.0 0.0 0.0
children [
Shape {
appear ance Appear ance {
material Material {
di ffuseColor 0.8 0.8 0
}
}
geonetry Text {
string "1.0"
fontStyle FontStyle {
si ze 0.454545
justify [ "M DDLE", "M DDLE" ]
}
}
}
]
}

}

# Sample 2 of 29
Transform {
transl ati on 2. 000000 1.016841 0. 000000
children [
Shape {
appear ance Appearance {
material Material ({
di f fuseCol or 0.406736 0.000000 0.593264

}
}

geonetry Box {
size 1.000000 2.033682 1. 000000

}

]
}

Transform {
transl ati on 2. 000000 2.509872 0. 000000
children [
Bi |l | board {
axi sOfRotation 0.0 0.0 0.0
children [
Shape {
appear ance Appearance {
material Material ({
di ffuseColor 0.8 0.8 O

}

}

geornetry Text {
string "2.0"

fontStyle FontStyle {
si ze 0.454545
justify [ "M DDLE", "M DDLE" ]

file:///ID|/CD-RV-multimidia/Apresentacoes/VRML/slides/barplot.wrl (2 of 21) [21/3/2002 15:30:58]



file://IDJ/CD-RV-multimidia/A presentacoes/'\VVRML/slides/barplot.wrl

}

}

# Sample 3 of 29
Transform {
transl ati on 3. 000000 1.469462 0. 000000
children [
Shape {
appear ance Appearance {
material Material ({
di ffuseCol or 0.587785 0.000000 0.412215

}
}

geonetry Box {
size 1.000000 2.938924 1.000000

}

]
}

Transform {
transl ati on 3. 000000 3.415115 0. 000000
children [
Bi |l | board {
axi sOfRotation 0.0 0.0 0.0
children [
Shape {
appear ance Appearance {
material Material ({
di ffuseColor 0.8 0.8 0

}
}
geonetry Text {
string "2.9"
fontStyle FontStyle {
si ze 0.454545
justify [ "M DDLE", "M DDLE" ]
}
}

}

# Sanmple 4 of 29
Transform {
transl ati on 4. 000000 1.857861 0. 000000
children [
Shape {
appear ance Appearance {
material Material {
di ffuseCol or 0.743144 0.000000 0. 256856
}

}

geonetry Box {
size 1.000000 3.715722 1.000000
}
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}
]
}

Transform {
transl ati on 4. 000000 4.191912 0. 000000

children [
Bi |l | board {
axi sOFRotation 0.0 0.0 0.0
children [
Shape {
appear ance Appear ance {
material Material {
di ffuseColor 0.8 0.8 0
}
}
geonetry Text {
string "3.7"
fontStyle FontStyle {
si ze 0.454545
justify [ "M DDLE", "M DDLE" ]
}
}
}
]
}

}

# Sample 5 of 29
Transform {
transl ati on 5. 000000 2. 165062 0. 000000
children [
Shape {
appear ance Appearance {
material Material ({
di ffuseCol or 0.866025 0. 000000 0.133975

}
}

geonetry Box {
size 1.000000 4.330125 1. 000000

}

]
}

Transform {
transl ati on 5. 000000 4.806315 0. 000000
children [
Bi |l | board {
axi sOfRotation 0.0 0.0 0.0
children [
Shape {
appear ance Appearance {
material Material ({
di ffuseColor 0.8 0.8 O

}

}

geornetry Text {
string "4.3"

fontStyle FontStyle {
si ze 0.454545
justify [ "M DDLE", "M DDLE" ]
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}

}

# Sample 6 of 29
Transform {
transl ati on 6. 000000 2. 377640 0. 000000
children [
Shape {
appear ance Appearance {
material Material ({
di f fuseCol or 0.951056 0.000000 0.048944

}
}

geonetry Box {
size 1.000000 4. 755281 1. 000000

}

]
}

Transform {
transl ati on 6. 000000 5.231471 0. 000000
children [
Bi |l | board {
axi sOfRotation 0.0 0.0 0.0
children [
Shape {
appear ance Appearance {
material Material ({
di ffuseColor 0.8 0.8 0

}
}
geonetry Text {
string "4.8"
fontStyle FontStyle {
si ze 0.454545
justify [ "M DDLE", "M DDLE" ]
}
}

}

# Sanmple 7 of 29
Transform {
transl ati on 7.000000 2.486305 0. 000000
children [
Shape {
appear ance Appearance {
material Material {
di ffuseCol or 0.994522 0. 000000 0.005478
}

}

geonetry Box {
size 1.000000 4.972609 1.000000
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}

]
}

Transform {
transl ati on 7. 000000 5.448800 0. 000000

children [
Bi |l | board {
axi sOFRotation 0.0 0.0 0.0
children [
Shape {
appear ance Appear ance {
material Material {
di ffuseColor 0.8 0.8 0
}
}
geonetry Text {
string "5.0"
fontStyle FontStyle {
si ze 0.454545
justify [ "M DDLE", "M DDLE" ]
}
}
}
]
}

}

# Sample 8 of 29
Transform {
transl ati on 8. 000000 2. 486305 0. 000000
children [
Shape {
appear ance Appearance {
material Material ({
di ffuseCol or 0.994522 0. 000000 0.005478

}
}

geonetry Box {
size 1.000000 4.972610 1. 000000

}

]
}

Transform {
transl ati on 8. 000000 5.448800 0. 000000
children [
Bi |l | board {
axi sOfRotation 0.0 0.0 0.0
children [
Shape {
appear ance Appearance {
material Material ({
di ffuseColor 0.8 0.8 0O

}

}

geornetry Text {
string "5.0"

fontStyle FontStyle {
si ze 0.454545
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justify [ "M DDLE", "M DDLE" ]

}

# Sample 9 of 29
Transform {
transl ati on 9. 000000 2. 377643 0. 000000
children [
Shape {
appear ance Appearance {
material Material ({
di ffuseCol or 0.951057 0. 000000 0.048943

}
}

geonetry Box {
size 1.000000 4. 755285 1. 000000

}

]
}

Transform {
transl ati on 9. 000000 5.231476 0. 000000
children [
Bi |l | board {
axi sOfRotation 0.0 0.0 0.0
children [
Shape {
appear ance Appearance {
material Material ({
di ffuseColor 0.8 0.8 0

}
}
geonetry Text {
string "4.8"
fontStyle FontStyle {
si ze 0.454545
justify [ "M DDLE", "M DDLE" ]
}
}

}

# Sanple 10 of 29
Transform {
transl ati on 10. 000000 2. 165066 0. 000000
children [
Shape {
appear ance Appearance {
material Material {
di f fuseCol or 0.866026 0.000000 0.133974
}

}

geonetry Box {
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size 1.000000 4.330132 1.000000

]
}

Transform {
transl ati on 10. 000000 4.806322 0. 000000

children [
Bi |l | board {
axi sOFRotation 0.0 0.0 0.0
children [
Shape {
appear ance Appear ance {
material Material {
di ffuseColor 0.8 0.8 0
}
}
geonetry Text {
string "4.3"
fontStyle FontStyle {
si ze 0.454545
justify [ "M DDLE", "M DDLE" ]
}
}
}
]
}

}

# Sample 11 of 29
Transform {
transl ati on 11. 000000 1.857865 0. 000000
children [
Shape {
appear ance Appearance {
material Material ({
di f fuseCol or 0.743146 0.000000 0. 256854

}
}

geonetry Box {
size 1.000000 3.715730 1. 000000

}

]
}

Transform {
transl ati on 11. 000000 4.191921 0. 000000
children [
Bi |l | board {
axi sOfRotation 0.0 0.0 0.0
children [
Shape {
appear ance Appearance {
material Material ({
di ffuseColor 0.8 0.8 0O

}

}

geornetry Text {
string "3.7"

fontStyle FontStyle {
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si ze 0.454545
justify [ "M DDLE", "M DDLE" ]

}

# Sample 12 of 29
Transform {
transl ati on 12. 000000 1.469467 0. 000000
children [
Shape {
appear ance Appearance {
material Material ({
di ffuseCol or 0.587787 0.000000 0.412213

}
}

geonetry Box {
size 1.000000 2.938935 1. 000000

}

]
}

Transform {
transl ati on 12. 000000 3.415125 0. 000000
children [
Bi |l | board {
axi sOfRotation 0.0 0.0 0.0
children [
Shape {
appear ance Appearance {
material Material ({
di ffuseColor 0.8 0.8 0

}
}
geornetry Text {
string "2.9"
fontStyle FontStyle {
si ze 0.454545
justify [ "M DDLE", "M DDLE" ]
}
}

}

# Sanple 13 of 29
Transform {
transl ati on 13. 000000 1.016847 0. 000000
children [
Shape {
appear ance Appearance {
material Material {
di ffuseCol or 0.406739 0.000000 0.593261
}

file:///ID|/CD-RV-multimidia/Apresentacoes/VRML/slides/barplot.wrl (9 of 21) [21/3/2002 15:30:58]



file://IDJ/CD-RV-multimidia/A presentacoes/'\VVRML/slides/barplot.wrl

geonetry Box {
size 1.000000 2.033694 1.000000
}

]
}

Transform {
transl ati on 13. 000000 2.509884 0. 000000

children [
Bi |l | board {
axi sOFRotation 0.0 0.0 0.0
children [
Shape {
appear ance Appear ance {
material Material {
di ffuseColor 0.8 0.8 0
}
}
geonetry Text {
string "2.0"
fontStyle FontStyle {
si ze 0.454545
justify [ "M DDLE", "M DDLE" ]
}
}
}
]
}

}

# Sample 14 of 29
Transform {
transl ati on 14. 000000 0.519785 0. 000000
children [
Shape {
appear ance Appearance {
material Material ({
di ffuseCol or 0.207914 0. 000000 0. 792086

}
}

geonetry Box {
size 1.000000 1.039570 1.000000

}

]
}

Transform {
transl ati on 14. 000000 1.515760 0. 000000
children [
Bi |l | board {
axi sOfRotation 0.0 0.0 0.0
children [
Shape {
appear ance Appearance {
material Material ({
di ffuseColor 0.8 0.8 0O

}

}

geornetry Text {
string "1.0"
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fontStyle FontStyle {
size 0.454545
justify [ "M DDLE", "M DDLE" ]

}

# Sample 15 of 29
Transform {
transl ati on 15. 000000 0. 000006 0. 000000
children [
Shape {
appear ance Appearance {
material Material ({
di f fuseCol or 0.000003 0. 000000 0.999997

}
}

geonetry Box {
size 1.000000 0.000013 1.000000

}

]
}

Transform {
transl ati on 15. 000000 0.476203 0. 000000
children [
Bi |l | board {
axi sOfRotation 0.0 0.0 0.0
children [
Shape {
appear ance Appearance {
material Material ({
di ffuseColor 0.8 0.8 0

}
}
geornetry Text {
string "0.0"
fontStyle FontStyle {
si ze 0.454545
justify [ "M DDLE", "M DDLE" ]
}
}

}

# Sanple 16 of 29
Transform {
transl ati on 16. 000000 -0.519772 0. 000000
children [
Shape {
appear ance Appearance {
material Material
di ffuseCol or 0.207909 0. 000000 0.792091
}
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}
geonetry Box {

size 1.000000 1.039545 1.000000
}

]
}

Transform {
translation 16. 000000 -1.515735 0. 000000

children [
Bi |l | board {
axi sOFRotation 0.0 0.0 0.0
children [
Shape {
appear ance Appear ance {
material Material {
di ffuseColor 0.8 0.8 0
}
}
geonetry Text {
string "-1.0"
fontStyle FontStyle {
si ze 0.454545
justify [ "M DDLE", "M DDLE" ]
}
}
}
]
}

}

# Sample 17 of 29
Transform {
transl ati on 17. 000000 -1.016835 0. 000000
children [
Shape {
appear ance Appearance {
material Material ({
di ffuseCol or 0.406734 0.000000 0.593266

}
}

geonetry Box {
size 1.000000 2.033669 1.000000

}

]
}

Transform {
transl ati on 17. 000000 -2.509860 0.000000
children [
Bi |l | board {
axi sOfRotation 0.0 0.0 0.0
children [
Shape {
appear ance Appearance {
material Material ({
di ffuseColor 0.8 0.8 0O

}

}
geornetry Text {
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string "-2.0"
fontStyle FontStyle {
size 0.454545
justify [ "M DDLE", "M DDLE" ]

}

# Sample 18 of 29
Transform {
transl ati on 18. 000000 -1.469457 0. 000000
children [
Shape {
appear ance Appearance {
material Material ({
di ffuseCol or 0.587783 0.000000 0.412217

}
}

geonetry Box {
size 1.000000 2.938913 1. 000000

}

]
}

Transform {
transl ati on 18. 000000 -3.415104 0. 000000
children [
Bi |l | board {
axi sOfRotation 0.0 0.0 0.0
children [
Shape {
appear ance Appearance {
material Material ({
di ffuseColor 0.8 0.8 0

}

}
geornetry Text {

string "-2.9"
fontStyle FontStyle {
si ze 0.454545
justify [ "M DDLE", "M DDLE" ]

}

# Sanple 19 of 29
Transform {
transl ati on 19. 000000 -1.857857 0. 000000
children [
Shape {
appear ance Appearance {
material Material
di ffuseCol or 0.743143 0. 000000 0. 256857
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}
}

geonetry Box {
size 1.000000 3.715713 1.000000
}

]
}

Transform {
translation 19. 000000 -4.191904 0. 000000

children [
Bi |l | board {
axi sOFRotation 0.0 0.0 0.0
children [
Shape {
appear ance Appear ance {
material Material {
di ffuseColor 0.8 0.8 0
}
}
geonetry Text {
string "-3.7"
fontStyle FontStyle {
si ze 0.454545
justify [ "M DDLE", "M DDLE" ]
}
}
}
]
}

}

# Sample 20 of 29
Transform {
transl ati on 20. 000000 -2.165059 0. 000000
children [
Shape {
appear ance Appearance {
material Material ({
di ffuseCol or 0.866024 0. 000000 0.133976

}
}

geonetry Box {
size 1.000000 4.330118 1.000000

}

]
}

Transform {
transl ati on 20. 000000 -4.806308 0.000000
children [
Bi |l | board {
axi sOfRotation 0.0 0.0 0.0
children [
Shape {
appear ance Appearance {
material Material ({
di ffuseColor 0.8 0.8 0O

}
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geonetry Text {
string "-4.3"
fontStyle FontStyle {
size 0.454545
justify [ "M DDLE", "M DDLE" ]

}

# Sample 21 of 29
Transform {
transl ati on 21. 000000 -2.377639 0.000000
children [
Shape {
appear ance Appearance {
material Material ({
di ffuseCol or 0.951055 0. 000000 0.048945

}
}

geonetry Box {
size 1.000000 4. 755277 1. 000000

}

]
}

Transform {
transl ati on 21. 000000 -5.231468 0. 000000
children [
Bi |l | board {
axi sOfRotation 0.0 0.0 0.0
children [
Shape {
appear ance Appearance {
material Material ({
di ffuseColor 0.8 0.8 0

}

}
geornetry Text {

string "-4.8"
fontStyle FontStyle {
si ze 0.454545
justify [ "M DDLE", "M DDLE" ]

}

# Sanple 22 of 29
Transform {
transl ati on 22. 000000 -2.486304 0.000000
children [
Shape {
appear ance Appearance {
material Material {
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di ffuseCol or 0.994521 0. 000000 0. 005479

}
}

geonetry Box {
size 1.000000 4.972608 1.000000
}

]
}

Transform {
transl ati on 22. 000000 -5.448798 0. 000000

children [
Bi |l | board {
axi sOFRotation 0.0 0.0 0.0
children [
Shape {
appear ance Appear ance {
material Material {
di ffuseColor 0.8 0.8 0
}
}
geonetry Text {
string "-5.0"
fontStyle FontStyle {
si ze 0.454545
justify [ "M DDLE", "M DDLE" ]
}
}
}
]
}

}

# Sample 23 of 29
Transform {
transl ati on 23. 000000 -2.486306 0.000000
children [
Shape {
appear ance Appearance {
material Material ({
di ffuseCol or 0.994522 0. 000000 0. 005478

}
}

geonetry Box {
size 1.000000 4.972611 1. 000000

}

]
}

Transform {
transl ati on 23. 000000 -5.448802 0.000000
children [
Bi |l | board {
axi sOfRotation 0.0 0.0 0.0
children [
Shape {
appear ance Appearance {
material Material ({
di ffuseColor 0.8 0.8 0O

}
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}
geonetry Text {
string "-5.0"
fontStyle FontStyle {
size 0.454545
justify [ "M DDLE", "M DDLE" ]

}

# Sample 24 of 29
Transform {
transl ati on 24. 000000 -2.377645 0. 000000
children [
Shape {
appear ance Appearance {
material Material ({
di ffuseCol or 0.951058 0. 000000 0.048942

}
}

geonetry Box {
size 1.000000 4. 755289 1. 000000

}

]
}

Transform {
transl ati on 24. 000000 -5.231480 0.000000
children [
Bi |l | board {
axi sOfRotation 0.0 0.0 0.0
children [
Shape {
appear ance Appearance {
material Material ({
di ffuseColor 0.8 0.8 0

}

}
geornetry Text {

string "-4.8"
fontStyle FontStyle {
si ze 0.454545
justify [ "M DDLE", "M DDLE" ]

}

# Sanple 25 of 29
Transform {
transl ati on 25. 000000 -2.165069 0.000000
children [
Shape {
appear ance Appearance {

file:///ID|/CD-RV-multimidia/Apresentacoes/VRML/slides/barplot.wrl (17 of 21) [21/3/2002 15:30:58]



file://IDJ/CD-RV-multimidia/A presentacoes/'\VVRML/slides/barplot.wrl

material Mterial
di f fuseCol or 0.866028 0. 000000 0.133972

}
}

geonetry Box {
size 1.000000 4.330138 1.000000
}

]
}

Transform {
transl ati on 25. 000000 -4.806329 0. 000000

children [
Bi |l | board {
axi sOFRotation 0.0 0.0 0.0
children [
Shape {
appear ance Appearance {
material Material {
di ffuseColor 0.8 0.8 0
}
}
geonetry Text {
string "-4.3"
fontStyle FontStyle {
size 0.454545
justify [ "M DDLE", "M DDLE" ]
}
}
}
]
}

}

# Sample 26 of 29
Transform {
transl ati on 26. 000000 -1.857870 0.000000
children [
Shape {
appear ance Appearance {
material Material ({
di ffuseCol or 0.743148 0. 000000 0. 256852

}
}

geonetry Box {
size 1.000000 3.715739 1.000000

}

]
}

Transform {
transl ati on 26. 000000 -4.191930 0. 000000
children [
Bi |l | board {
axi sOfRotation 0.0 0.0 0.0
children [
Shape {
appear ance Appearance {
material Material ({
di ffuseColor 0.8 0.8 0O
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}
}
geonetry Text {
string "-3.7"
fontStyle FontStyle {
size 0.454545
justify [ "M DDLE", "M DDLE" ]

}

# Sample 27 of 29
Transform {
transl ati on 27. 000000 -1.469473 0. 000000
children [
Shape {
appear ance Appearance {
material Material ({
di ffuseCol or 0.587789 0.000000 0.412211

}
}

geonetry Box {
size 1.000000 2.938946 1.000000

}

]
}

Transform {
transl ati on 27. 000000 -3.415136 0. 000000
children [
Bi |l | board {
axi sOfRotation 0.0 0.0 0.0
children [
Shape {
appear ance Appearance {
material Material ({
di ffuseColor 0.8 0.8 O

}

}
geornetry Text {

string "-2.9"
fontStyle FontStyle {
si ze 0.454545
justify [ "M DDLE", "M DDLE" ]

}

# Sanple 28 of 29
Transform {
transl ati on 28. 000000 -1.016852 0.000000
children [
Shape {
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appear ance Appearance {
material Material {
di ffuseCol or 0.406741 0.000000 0.593259

}
}

geonetry Box {
size 1.000000 2.033704 1.000000
}

]
}

Transform {
transl ati on 28. 000000 -2.509895 0.000000

children [
Bi |l | board {
axi sOFRotation 0.0 0.0 0.0
children [
Shape {
appear ance Appear ance {
material Material {
di ffuseColor 0.8 0.8 0
}
}
geonetry Text {
string "-2.0"
fontStyle FontStyle {
si ze 0.454545
justify [ "M DDLE", "M DDLE" ]
}
}
}
]
}

}

# Sample 29 of 29
Transform {
transl ati on 29. 000000 -0.519791 0. 000000
children [
Shape {
appear ance Appearance {
material Material ({
di f fuseCol or 0.207916 0.000000 0.792084

}
}

geonetry Box {
size 1.000000 1.039582 1.000000

}

]
}

Transform {
transl ati on 29. 000000 -1.515773 0. 000000
children [
Bi |l | board {
axi sOfRotation 0.0 0.0 0.0
children [
Shape {
appear ance Appearance {
material Material ({
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di ffuseColor 0.8 0.8 0

}
}
geonetry Text {
string "-1.0"
fontStyle FontStyle {
size 0.454545
justify [ "M DDLE", "M DDLE" ]
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#VRML V2.0 utf8

#

# space2.wl

# Sinple spaceship

# by David R Nadeau

#

# This file illustrates the use of VRML primtive shapes to build a

# nore conpl ex shape. Transform nodes are used to position and orient
# the shapes. Scaling in the Transform node squi shes and stretches shapes,
# enabling you to create flattened ellipsoids out of spheres, and nore.
#

# Wng

DEF LeftWng Transform/{
translation 0.0 0.0 -0.9
rotation 0.0 1.0 0.0 0.52
scale 0.4 0.035 1.5
children [
DEF W ngSphere Shape {
appear ance Appearance {
material Material
di ffuseColor 0.7 0.7 1.0
specularColor 1.0 1.0 1.0
shininess 0.1

}

}
geonetry Sphere { }

]

DEF R ght Wng Transform {
translation 0.0 0.0 0.9
rotation 0.0 1.0 0.0 -0.52
scale 0.4 0.035 1.5
children [ USE W ngSphere ]

}

# Fusel age
DEF Fusel age Transform {
scale 2.0 0.2 0.5
children [
DEF Fusel ageSphere Shape {
appear ance Appearance {
material Material {
di ffuseColor 0.5 0.5 1.0
specularColor 0.4 0.7 1.0
shininess 0.1

}

}
geonetry Sphere { }

}

# Dome
Transform {
scale 0.6 0.4 0.375
children [
Shape {
appear ance Appearance {
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material Material {
anbi entlntensity
di ffuseColor 0.7 1.0
specularColor 1.0 0.0 0.3
shininess 0.5

0.5
0.5

}

}
geonetry Sphere { }

}

# Engi nes
Transform {
translation -0.6 0.0 -1.5
scale 0.6 0.06 0.1
children [
DEF Engi neSphere Shape {
appear ance Appearance {
material Material ({
di ffuseColor 0.3 0.3 0.7

}

}
geonetry Sphere { }

]
}

Transform {
translation -0.6 0.0 1.5
scale 0.6 0.06 0.1
children [ USE Engi neSphere ]

}

# Tail
Transform {
translation -2.0 0.5 0.0
scale 0.4 0.4 0.4
children [
USE Left W ng
USE Ri ght W ng
USE Fusel age
]
}

Transform {
translation -1.5 0.2
rotation 0.0 0.0 1.0
scale 0.5 0.2 0.075
children [ USE Fusel ageSphere ]

50.0
-0.6
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#VRML V2.0 utf8

hand. wr |
Robotic hand juggling primtives
by David R Nadeau

This file illustrates the use of the primtive shapes and a | ot of
nested Transform nodes to created articulated structures... in
particular, a robotic hand. Each of the finger joints are controlled
by a separate rotation. Changing the rotation angles (by editing
this file) will open and cl ose the hand.

For conveni ence, each of the hand's parts are spearately authored
within a Switch node whose 'whichChoice' field is set to -1..
forcing the parts to be skipped during drawing. The parts in the
Switch, however, are assenbled later in a 'hand' shape at the end
of the Switch, and that shape is then instanced outside of the
Switch. The effect is to create a file structure that enables you
to build things piece by piece, then use Transformis later on to
assenbl e those pieces into a drawn shape.

Hand conponents

H*H H R HHFIFHFHFHHFEHFFEHFHHEHFHHFHHFHFR®

w
=3
o
>
—_~

whi chChoice -1
choice |

#

# Generic color

#

Shape {

appear ance DEF HandCol or Appearance {
material Material {

anbi entlntensity
di f fuseCol or 0.3 0.5
specularColor 0.7 0.7 0.8
shininess 0.1

0.3
0.3

}
}
}
#
# Parts of a finger
#

# Base of a finger
DEF finger_base G oup {
children [
Shape {
appear ance USE HandCol or
geonetry Sphere { radius 0.41 }
}
Transform {
translation 0.0 0.875 0.0
children [
Shape {
appear ance USE HandCol or
geonetry Cylinder {
hei ght 1.75

file:///ID|/CD-RV-multimidia/Apresentacoes/VRML/slides/hand.wrl (1 of 10) [21/3/2002 15:31:00]



file:///D)/CD-RV-multimidia/Apresentacoes/\VVRML/dlides/hand.wrl

radi us 0. 35

}
}

Transform {
translation 0.0 0.835 0.0
chil dren Shape {
appear ance USE HandCol or
geonetry Sphere { radius 0.35 }

}

# M ddl e part of a finger
DEF finger_mddle Transform/{
translation 0.0 0.5 0.0

children [
Shape {
appear ance USE HandCol or
geonetry Cylinder {
height 1.0
radius 0. 315
}
}

Transform {
translation 0.0 0.5 0.0
chil dren Shape {
appear ance USE HandCol or
geonetry Sphere { radius 0.32 }

}

# Tip of a finger
DEF finger_tip Transform{
rotation 1.0 0.0 0.0 -0.1
children Transform {
translation 0.0 0.4 0.0
children [

Shape {
appear ance USE HandCol or
geonetry Cylinder {
hei ght 0.75
radius 0.27
}
}

Transform {
translation 0.0 0.35 0.0
scale 1.0 0.7 1.0
chil dren Shape {
appear ance USE HandCol or
geonetry Sphere { radius 0.235 }
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#

# Fingers built fromthe finger parts
#

# I ndex finger
DEF fingerl Transform {
# Finger spread
# Z +2 degrees
rotation 0.0 0.0 1.0 0.035
children Transform {
# Finger twist in
rotation 0.0 1.0 0.0 -0.03
children Transform {
# base rotate

# rotation 1.0 0.0 0.0 -1.1
rotation 1.0 0.0 0.0 -0.2
children [

USE finger _base

Transform {
translation 0.0 1.71 0.0
# mddle rotate

# rotation 1.0 0.0 0.0 -1.7
rotation 1.0 0.0 0.0 -0.2
children [

USE finger_middle
Transform {
translation 0.0 1.0 0.0
# tip rotate
# rotation 1.0 0.0 0.0 -1.0
rotation 1.0 0.0 0.0 -0.2
children USE finger_tip

}

# M ddl e finger
DEF finger2 Transform {
# Finger spread
rotation 0.0 0.0 1.0 0.0
scale 1.01 1.15 1.01
children Transform {
# Finger twist in
rotation 0.0 1.0 0.0 0.0
children Transform {
translation 0.0 0.2 0.0
# base rotate
rotation 1.0 0.0 0.0 -1.05
rotation 1.0 0.0 0.0 -0.4
children [
USE finger_base
Transform {
translation 0.0 1.71 0.0
# mddle rotate
rotation 1.0 0.0 0.0 -1.7
rotation 1.0 0.0 0.0 -0.4
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children [
USE finger_middle
Transform {
translation 0.0 1.0 0.0
# tip rotate

# rotation 1.0 0.0 0.0 -1.0
rotation 1.0 0.0 0.0 -0.4
children USE finger _tip

}
]
}
]
}
}
}
# Ring finger
DEF finger3 Transform {
# Finger spread
rotation 0.0 0.0 1.0 -0.0175
scale 1.0 1.05 1.0
children Transform/{
# Finger twist in
rotation 0.0 1.0 0.0 0.065
children Transform/{
translation 0.0 0.1 0.0
# base rotate
# rotation 1.0 0.0 0.0 -1.1
rotation 1.0 0.0 0.0 -0.6
children [
USE finger_base
Transform {
translation 0.0 1.71 0.0
# mddle rotate
# rotation 1.0 0.0 0.0 -1.7
rotation 1.0 0.0 0.0 -0.4
children [
USE finger_mddle
Transform {
translation 0.0 1.0 0.0
# tip rotate

rotation 1.0 0.0 0.0 -1.0
rotation 1.0 0.0 0.0 -0.4
children USE finger _tip

}

# Little finger
DEF finger4 Transform {
# Finger spread
rotation 0.0 0.0 1.0 -0.0698
scale 0.9 0.9 0.9
children Transform {
# Finger twist in
rotation 0.0 1.0 0.0 0.1
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children Transform {
translation 0.0 -0.2 0.0
# base rotate

# rotation 1.0 0.0 0.0 -1.2
rotation 1.0 0.0 0.0 -0.7
children [
USE finger _base
Transform {
translation 0.0 1.71 0.0
# mddle rotate
# rotation 1.0 0.0 0.0 -1.7
rotation 1.0 0.0 0.0 -0.4
children [
USE finger_middle
Transform {
translation 0.0 1.0 0.0
# tip rotate
# rotation 1.0 0.0 0.0 -1.0
rotation 1.0 0.0 0.0 -0.4
children USE finger_tip
}
]
}
]
}
}
}
# Thunb
DEF t hunb Transform {
# Thumb spread
rotation 0.0 0.0 1.0 0.7
children Transform {
# Thumb tw st
rotation 0.0 0.0 1.0 0.1
children Transform {
# Thumb tw st
rotation 0.0 1.0 0.0 -0.9
scale 0.7 0.7 0.8
children [
# Thunb base
Shape {
appear ance USE HandCol or
geonetry Sphere { radius 0.9 }
}
Transform {
translation 0.0 1.1 0.0
children [
Shape {
appear ance USE HandCol or
geonetry Cylinder {
hei ght 2.0
radi us 0.55
}
}
Transform {
translation 0.0 0.85 0.0
children [
Shape {

appear ance USE HandCol or
geonetry Sphere { radius 0.58 }
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}

Transform {
rotation 1.0 0.0 0.0 0.08
children [
# Thunb middl e
Transform {
translation 0.0 0.6 0.0

children [
Shape {
appear ance USE HandCol or
geonetry Cylinder {
hei ght 1.2
radius 0.41
}
}

Transform {
translation 0.0 0.6 0.0
children [
Shape {
appear ance USE HandCol or
geonetry Sphere { radius 0.45 }
}
Transform {
rotation 1.0 0.0 0.0 0.13
children [
# Thunb tip
Transform {
rotation 1.0 0.0 0.0 -0.1
children [
Transform {
translation 0.0 0.5 0.05

children [
Shape {
appear ance USE HandCol or
geonetry Cylinder {
height 1.0
radi us 0. 325
}
}

Transform {
translation 0.0 0.5 0.0
scale 1.0 0.7 1.0
chil dren Shape {
appear ance USE HandCol or
geonetry Sphere { radius 0.29 }
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# Pal m
DEF pal m Group {
children [

# Main body of hand
Transform {
translation -0.05 0.875 -0.03
chil dren Shape {
appear ance USE HandCol or
geonetry Box { size 2.85

# Thunmb bul ge
Transform {
translation -0.9 0.2 -0.2
scale 1.1 0.7 0.3
chil dren Shape {
appear ance USE HandCol or
geonetry Sphere { radius

}

# Side of hand bul ge
Transform {
translation 0.5 0.0 -0.2
scale 0.9 0.8 0.3
chil dren Shape {
appear ance USE HandCol or
geonetry Sphere { radius

}

# Rings, wist, and arm
Transform {
translation 0.0 -0.6 0.0
scale 1.5 1.0 1.0
children Transform {

rotation 1.0 0.0 0.0 -0.4

2.45 0.6 }

1.1}

1.0 }

children [
Shape {
appear ance USE HandCol or
geonetry Cylinder {
hei ght 0.1
radius 1.1
}
}

Transform {

translation 0.0 -0.3 0.0
children [
Shape {
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0.8}
}
Shape {
appear ance USE HandCol or
geonetry Cylinder {
hei ght 0.1
radius 1.1
}
}
Transform {
translation 0.0 -1.3 0.0
chil dren Shape {
appear ance USE
HandCol or
geonetry Cylinder
{
height 2.0
radius 0.6

# Veins on the back of the hand
Transform {
translation 0.0 -0.475 0. 345
children [
Transform {
rotation 0.0 0.0 1.0 0.15
children DEF vein Transform {
translation 0.0 1.375 0.0
chil dren Shape {
appear ance USE HandCol or
geonetry Cylinder {
hei ght 2.85
radius 0.15

}
}

Transform {
rotation 0.0 0.0 1.0 0. 45
children USE vein

}

Transform {
rotation 0.0 0.0 1.0 -0.15
children USE vein

}

Transform {
rotation 0.0 0.0 1.0 -0.45
children USE vein

}

Transform {
rotation 0.0 0.0 1.0 1.15
children Transform {

translation 0.0 0.875 0.0
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chil dren Shape {
appear ance USE HandCol or
geonetry Cylinder {

hei ght 1.75
radi us 0.15
}
}
}
}
]
}
]
}
#
# Hand
#
DEF hand Group {
children [
USE fingerl
Transform {
translation 0.8 0.0 0.0
children [
USE finger2
Transform {
translation 0.8 0.0 0.0
children [
USE finger3
Transform {
translation 0.8 0.0 0.0
children USE finger4
}
]
}
]
}
Transform {
translation -0.4 -2.0 0.0
children USE thunb
}
Transform {
translation 1.2 -2.2 0.0
children USE pal m
}
]
}
]
}
#
# The hand!
#

Transform {
translation 0.0 -2.0 0.0
rotation 0.0 1.0 0.0 1.0
children Transform/{
rotation 1.0 0.0 0.0 1.9
chil dren USE hand
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}
}
#
# Primtives in the hand
#

Transform {

translation 1.5 1.0 0.0

rotation 1.0 0.0 1.0 0.3

chil dren Shape {

appear ance Appearance {
material Material
di ffuseColor 1.0 0.0 0.0

}

}
geonetry Cone { }

}

Transform {
translation 2.0 3.0 -0.5
chil dren Shape {
appear ance Appearance {
material Material {
diffuseColor 1.0 1.0 0.0

}

}
geonetry Sphere { }

}

Transform {
translation -0.6
rotation 1.0 0.0
chil dren Shape {
appear ance Appearance {
material Material ({
di ffuseColor 0.0 0.7 1.0

0.8 0.5
0.2 0.82

}
}
geonetry Cylinder { radius 0.75 height 1.5 }

}

Transform {
translation 0.0 2.6 -1.1
rotation 1.0 0.0 0.7 1.3
chil dren Shape {
appear ance Appearance {
material Material
di ffuseColor 0.0 1.0 0.0
}
}

geonetry Box { size 1.25 1.25 1.25}
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Introducéo a animagéo

Motivacao

. NosdotipoBi | | board eAnchor tem
comportamento embutido

. VOocé podecriar seus proprios
comportamentos para fazer formas se

mover em, rotacionar em, escalonarem, piscar
emais

. NGs precisamos de um meio paraligar,
determinar o tempo eresponder parauma
seguiéncia de eventos em ordem, para
fornecer melhor interacao entreo usuarioeo
mundo
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Introducéo a animagéo

Construindo circuitos de animacao

. Quase todos 0s nos podem ser um
componente em um circuito de animacao

. NGs agem como partes eletronicas virtuais

. NGs podem enviar ereceber eventos

. Rotas ligadas conectam nos juntos

. Um evento € uma mensagem enviada entre
nos

. Um valor dedado (tal como uma translacao)
. A time stamp (Quando o evento for

dispar ado)
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Introducéo a animagéo

Exemplos

. Paragirar umaforma:

., Conectar um no que envia eventos de
rotacao paraocampor ot at i on dono
Transform

. Para piscar uma forma:

. Conectar um nd gque envia um evento de cor
paraocampodi f f useCol or dond

Mat er 1 al
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Introducéo a animagéo

Roteando eventos

. Para ativar um circuito de animacao, vocé
pr ecisa:

. Um nd que envia eventos

. O n0 deve ser nomeado com DEF

. Um nd querecebe eventos

. O n6 deve ser nomeado com DEF

. Uma rota conectando eles

file:///D|/CD-RV-multimidia/Apresentacoes/VRML/slides/dyn4.htm [21/3/2002 15:31:01]



Using node inputs and outputs
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Introducéo a animagéo

Usando entrada e saida de nos

. Todo nd possui campos, entradas e saidas:
. field: um valor armazenado

. eventln: uma entrada

. eventOut: uma saida

. Um exposedField € um short-hand para um
field, eventln, and eventOut
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Introducéo a animagéo

Exemplo de entradas

. Algumasentradasdo no Tr ansf or nt
,set _transl ation

,set _rotation

,set scale

. Algumasentradasdono MVat eri al :

. set _diffuseCol or

., set _em ssi veCol or

. set _transparency
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Introducéo a animagéo

Exemplo de saidas

. Algumas saidasdo né TouchSensor
.1 sOver

.1 SActi ve

,touchTi ne

. Umasaidadond

Orientationl nterpol ator:

. val ue_changed

. Uma saida do no

Posi ti1 onl nterpol ator:

,val ue_changed
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Introducéo a animagéo

Sintaxes ROUTE

. Uma expressao
juntos usando

. Onomedonoo
. O nomedonoo

ROUTE conecta dois nos

ue envia e o nome eventOut
uerecebe e o nome eventln

ROUTE My Senc

er.rotation _changed

TO MyRecel ver.set rotation

. Tipos de dados do eventos devem combinar!
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Introducéo a animagéo

Tipos de dados de eventos

SFRotation /
M FRotation

SFColor / MFColor SFString / MFEString
SFFloat / MFFloat SFTime

SFImage SFVec2f [ MFV ec2f
SFInt32 / MFInt32 SFVec3f / MFV ec3f
SFNode/ MFNode

SFBool
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Introducéo a animagéo

Seguindo a convencao dos nomes

. M uitos nos tem exposedFields

. Se 0 nome do campo exposto é xxx, entao:
.set  xxx éum eventln paraajustar o
campo

. XXX _changed eum eventOut que envia
uma mensagem quando o campo € alterado
. Ossaufixosset e changed sao opcionais,
mas r ecomendados para melhor
entendimento

., OnoTransf or mpossui:
.Camporotation

.eventlnset rotation

.eventOut rot at 1 on_changed
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Introducéo a animacéo

Um exemplo de animacao

DEF Rot at eMe Transform {
rotation 0.0 1.0 0.0 0.0

children [ . . . ]
}

DEF Rotator Orientationlnterpol ator {

}

ROUTE Rot at or. val ue_changed
TO Rot at eMe. set _rotation
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Introducéo a animagéo

Um exemplo de animacao

[ colors.wrl |
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Introducéo a animagéo

Usando multiplas rotas

- Vocédeveter fan-out

. Multiplasrotas saem do mesmo remetente
. Vocé deveter fan-in

. Multiplarotas entram no mesmo
destinatario
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Introducéo a animagéo

Resumo

. Conecta remetentes e destinatarios usando
rotas

. eventl ns sAo entradas, e eventOuts sao saidas
. Umarota nomeia o sender.eventOut, e o
receiver.eventln

. Tipos de dados devem ser compativels

. Vocé podeter multiplasrotas entrando ou
saindo deum no
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Animando transformacoes

Motivacao

Exemplo

Controlando o tempo

Usando o tempo absoluto

Usando tempo fracionario

Sintaxe: TimeSensor

Usando temporizadores (timers)

Usando temporizadores (timers)

Usando temporizadores ciclicos

Usando saidas de temporizadores

Um exemplo de sensor de tempo

Um exemplo de sensor de tempo

Convertendo tempo para posicao

Interpolando posicoes
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Animating transforms

Sintaxe: Positioninterpolator

Usando a entrada e saida do interpolador de pontos

Um exemplo usando interpoladores de posicao

Um exemplo usando interpoladores de posicao

Usando outros tipos de interpoladores

Sintaxe: OrientationlInterpolator

Sintaxe: Colorinterpolator

Sintaxe: Scalarinterpolator

Sintaxe: Positioninterpolator

Um exemplo usando outro interpoladores

Resumo
Resumo

Resumo
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Animando transformacoes

Motivacao

. Uma animacao muda algo em funcao do
tempo:

. position - umadirecao decarro

. orientation - um aviao voando

. color - mudando estacoes

. Animacao requer o controle sobre o tempo:
. Quando iniciar e quando parar

. Qual velocidade
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Animando transformacoes

Exemplo

|

[ floater.wrl |

file:///D|/CD-RV-multimidia/Apresentacoes/VRML/slides/time2.htm [21/3/2002 15:31:05]



Controlling time

Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 124

Animando transformacoes

Controlando o tempo

.UmnoTi neSensor esmilar aum relogio
parado

. Voce controla o tempo inicial efinal

. O sensor gera eventos detempo enquanto
esta rodando

. Paraanimar, rotas de eventos de tempo
devem entrar em outros nos
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Animando transformacoes

Usando tempo absoluto

.Umno Ti neSensor geraeventosdetempo
absoluto e fracionado
. Eventos de tempo absoluto fornecem o
tempo visto em relogios

. O tempo absoluto é medido em segundos
desde as 12:00am de 1 de Janeiro de 1970!
. Usados para ativar eventos em datas e
épocas especificas
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Animando transformacoes

Usando tempo fracionado

. Eventos de tempo fracionado fornecem um
nimerode0.0a 1.0

. Valoresvariam de 0.0 a 1.0, depoisrepetem-
se

. O numerodesegundosentre0.0el1.0é
controlado pelo intervalo do ciclo (cycle
Interval)

. O sensor pode entrar em loop infinito, ou ser
executado somente umavez e parar
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Animando transformacoes

Sintaxe: TimeSensor

.UmndéTi neSensor geraeventos baseados
no tempo

. start and stop time - para executar

. cycleinterval time - tamanho do ciclo

. looping - pararepetir ou nao

TIi neSensor {
cyclelnterval 1.0
| oop FALSE
startTime 0.0
stopTine 0.0
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Animando transformacoes

Usando temporizadores

. Criando temporizador es continuos:
| oop TRUE
stopTine <= startTine
. Executando um ciclo e parando:
| oop FALSE
stopTine <= startTine
. Executando até parar, ou apds o ciclo
terminar:
| oop TRUE or FALSE
stopTine > startTine
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Sumario

Animando transformacoes

Usando temporizadores

.Oeventodeentradaset startTi nme:

. Ativado quando o temporizador €iniciado
. Theset stopTi ne input event:

. Ativado quando o temporizador € parado
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Animando transformacoes

Usando temporizadores ciclicos

. O primeiro ciclo comeca no start time

. O intervalo do ciclo € o comprimento (em
segundos) do ciclo

. Cadaciclovariaumafracaode0.0a 1.0

. Sel oop éFALSE, ocorre somente um ciclo,
de outra forma o temporizador entre em loop
continuo
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Animando transformacoes

Usando saidas de temporizadores

. O eventodesaidai sAct i ve:

. Emite TRUE no tempo inicial

. Emite FALSE no tempo final
.Umeventodesaidat i ne:

. Emite o tempo absoluto
.Oeventodesaidafracti on changed:
. Emitevaloresentre 0.0 e 1.0 duranteum
ciclo

. Retorna para 0.0 noinicio de cada ciclo
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Animando transformacoes

Um exemplo de sensor de tempo

DEF Monol it hliTi mer Ti neSensor {

cyclelnterval 4.0

| oop FALSE

startTime 0.0

stopTinme 1.0
}
ROUTE Monol it hlTouch. t ouchTi ne

TO Monol 1t hlTinmer.set _startTine

ROUTE Monol it hlTimer. fraction_changed
TO Monol ithlLight.set _intensity
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Animando transformacoes

Um exemplo de sensor de tempo

[ monolith.wrl ]
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Animando transformacoes

Convertendo tempo para posicao

. Para animar a posicao de uma forma, vocé
deve for necer:

. Uma lista de posicOes chaves para um
caminho

. Um tempo que dever & estar associado a cada
POSICa0

. Um nd interpolador que converte uma
entrada de tempo para uma saida de posicao
. Quando o tempo esta entre duas posi¢oes
chaves, o interpolador computa uma posicao
intermediéaria
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Animando transformacoes

| nter polando posicoes

. Cada posicao chave ao longo de um caminho
POSSUI:

. Um valor chave (tal como uma posicao)

. Um tempo fracionario chave

. Interpolacao preenche valores entre seus
valor es chaves:

Tempo Posicao
0.0 0.00.00.0

0.1 040100
0.2 0.80.20.0

0.5 4.01.000
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Animando transformagdes

Sintaxe: Positionl nterpolator

.UmnoPosi tionlnterpol at or descreve
um caminho de posicao

. keys - tempo fracionéario chave

. key values - posicoes chaves

Posi tionl nterpol ator {
key [ 0.0, . . ]
keyValue [ 0.0 O 00.0, . . . ]

. Routeintoa Tr ansf or mnode's
set transl ati on input
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Using position interpolator inputs and outputs
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Animando transformacoes

Usando entradas e saidas de interpoladores de
pOsIicao
.Aentradaset fraction:
. Ativa o tempo fracionario corrente ao longo
do caminho chave
. A saidaval ue changed:

. Emite a posicao ao longo do caminho cada
vez que a fracao é ativada
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Animando transformagdes

Um exemplo usando interpoladores de posicao

DEF Mover Positionlnterpol ator {
key [ 0.0, . . . ]
keyValue [ 0.0 0.0 0.0, . . .]

}
ROUTE C ock. fracti on_changed

TO Mover.set fraction

ROUTE Mover . val ue changed
TO Movee. set transl ation
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Animando transformacoes

Um exemplo usando interpoladores de posicao

|

[ floater.wrl |

|
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Animando transformacoes

Usando outros tipos de interpoladores

. Para animar orientacao de formas, usar
Orientationl nterpol at or

. Para animar cores em formas, usar

Col or I nt er pol at or

. Paraanimar transparéncia em formas, usar
Scal ar | nt er pol at or

. Para animar escala em formas, usar um
trugueePosi t1 onl nt er pol at or
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Syntax: Orientationl nterpol ator
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Animando transformagdes

Sintaxe: Orientationl nterpolator

.UmnoOrientationl nterpol at or descreveum
caminho orientado

. keys - fracOes de chave

. key values - rotacOes chaves(eixos e angulo)

Oientationl nterpol ator {
key [ 0.0, . . . ]
keyValue [ 0.0 1.0 0.0 0.0, . . . ]

. Routeintoa Tr ansf or mnode'sset rotation
Input
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Syntax: Colorlnterpolator
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Animando transformagdes

Sintaxe: Colorlnterpolator

. Col or I nterpol at or descreve um caminho
de cor

. keys - fracOes chave

. values - cores chaves (red, green, blue)

Col orl nterpol ator {
key [ 0.0, . . |
keyValue [ 1.0 1 00.0, . . . ]

. RouteintoalVat eri al node's
set diffuseCol or or
set em ssi veCol or Inputs
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Syntax: Scalarlnterpolator
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Animando transformacoes

Sintaxe: Scalarlnterpolator

. Scal ar | nt er pol at or descreveum
caminho escalar

. keys - fracOes chaves

. values - escalas chaves (usado de forma
geral)

Scal arl nterpol ator {
key [ 0.0, . . . ]
keyvValue [ 4.5, . . . ]

. Routeintoa Vat er i al node's
set transparency input
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Syntax: Positionl nterpolator
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Animando transformagdes

Sintaxe: Positionl nterpolator

.UmnoPosi tionlnterpol at or descreve
um caminho de posicao ou escala

. keys - tempo fracionéario chave

. key values - posicoes chaves (ou escalas)

Posi tionl nterpol ator {
key [ 0.0, . . ]
keyValue [ 0.0 O 00.0, . . . ]

. Routeintoa Tr ansf or mnode'sset scal e
Input
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A sample using other interpolators
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Animando transformacoes

Um exemplo usando outros interpoladores

| squisher.wrl |
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Animando transformacoes

Resumo

. Oscamposdono Ti neSensor controlam

. Tempo inicial efinal

. Intervalo do ciclo

. Quando éum loop ou hao

. As saidas do sensor

. true/falseem i sAct 1 ve noinicio eno final
. tempo absolutoem t | ne enquanto é
executado

. tempo fracionarioemfracti on changed
enguanto € executado
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Animando transformacoes

Resumo

. Interpolador es usam tempos chaves e
valores, computando um valor intermediario
. Todos os inter polador es possuem:
.Umaentradaset fracti on paraativar o
tempo fracionario

.Umasaidaval ue changed paraenviar
novos valores
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Animando transformacoes

Resumo

.Ono6Positionlnterpol at or converte
tempo para posicao (ou escala)
.OnoOrientationlnterpol at or tempo
pararotacoes

.Ono6Col orl nterpol at or converte
tempo para cores

.Ono6Scal ar | nt er pol at or converte
tempo para escalares (tal como
transparéncias)
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#VRML V2.0 utf8

floater.wl
Fl oati ng Pads
by David R Nadeau

A collection of white pads are created. Each pad
slides back and forth horizontally or vertically at its
own speed. A green light illum nates the tops of the
pads while a blue light illunm nates the bottons.

Conplexity is created fromsinplicity via two tricks:

1. Create a set of sinple shapes, then repeat the
same shapes several tines. 1In this case, there
are only 7 original pads noving |eft and right.
Those 7 are repeated again, but turned around the
Y axis so that they slide front to back. The
same 7 are repeated again, but rotated around the
Z axis so that they slide up and down. The
effect is one of a conplex bunch of noving shapes
when in reality there are only 7

2. Gve each noving shape a slightly different cycle
interval for its animation. This nmakes all the
movenent out of sync, which again creates the
appear ance of conplexity.

A PROTO is used to create a new Pad node that incorporates a

box shape, a tine sensor, a position interpolator, and routes to
connect themtogether. Fields to the Pad node control the initia
pl acement of the pad, and it's animation cycle interval

Things to experinment with..
Ext end the PROTO node to include a color field for selecting
the col or of a pad.

Add textures. Particularly try adding a texture with a
transparency (al pha) channel. Using transparency textures
you can add stripes, checks, or whatever to the pads. One
approach that |ooks interesting is to add a cloud texture,
but make the sky behind the clouds transparent in the
texture. \When mapped, this creates a bl obby indistinct
shape on each pad.

Add a Transform node around the entire group of pads, then
use an Orientationlnterpolator and Ti neSensor to slowy
spin the world. Renenbering the conplexity tricks above,
you can create a conplex tunble by using three nested
Transform nodes (X, Y, and Z), each with its own
Oientationlnterpolator and TineSensor. G ve the three

Ti meSensors slightly different cyclelnterval values (such
as 5.0, 7.0, and 11.0). Prinme nunbers are good choi ces.
Since the cycle times are different for the three spins,
they don't sync up, and it | ooks like a chaotic tunble.

HHEHFFHFFHFHFFEHFAFFRHFHEHFHRBFEFHFFHFRHFFEFHFFFEFHFFEHFHRBFEFHFHERFEFHFRFEFHFFERFERHFEHFHRFEFHFHEFEHREHFHEEHSHHFR®

Worl dlnfo {
title "Floating Pads"
info [ "Copyright (c) 1997, David R Nadeau" ]
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DEF Entry Vi ewpoi nt {
position 0.0 1.6 10.0
description "Entry View'

}

Navi gationlnfo {
type [ "EXAM NE', "ANY" ]
headl i ght FALSE

}

Background {
skyColor [ 0.0 0.2 0.6 ]

}
Poi nt Li ght {
| ocation 0.0 8.0 10.0
color 0.3 1.0 0.3
}
Poi nt Li ght {
| ocation 0.0 -8.0 -10.0
color 0.0 0.3 1.0
}
#
# Define the Pad node type
#
PROTO Pad [
exposedFi el d SFVec3f transl ati on 0.0 0.0 0.0
exposedFi el d SFRotation rotation 0.0 0.0 1.00.0
exposedFi el d SFTi ne cyclelnterval 10.0
1 {

Transform {
translation IS translation
rotation IS rotation
chil dren DEF Movee Transform {
children [
Shape {
appear ance Appearance {
material Material ({
di ffuseColor 1.0 1.0 1.0

}

}
geonetry Box { size 4.0 0.2 2.0 }

DEF d ock Ti meSensor ({
cyclelnterval IS cyclelnterva
| oop TRUE
startTime 1.0
stopTine 0.0

DEF Mover Positionlnterpolator {
key [ 0.0, 0.5, 1.0 ]

keyVval ue [
-10.0 0.0 0.0,
10.0 0.0 0.0,
-10.0 0.0 0.0
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}

ROUTE C ock.fraction_changed TO Mover.set fraction

o
jsb)
o
n

[cNeoNeoNeoNoNoNoe [cNeoNoNeoNeNoNo)

cNeoNoNoNeoNeNo)

-4.
- 8.
-10.
-10.
-0.

-2.
-4.

-10.
-10.

-2.
-4.
- 8.
-10.
-10.
-0.

}
ROUTE Mover. val ue_changed

}

#

# Make a bunch of noving
#

Pad { translation 0.0 4.
Pad { translation -2.0 O.
Pad { translation 2.0 6.
Pad { translation -4.0 2.
Pad { translation 0.0 -6.
Pad { translation 4.0 -2.
Pad { translation 0.0 -4.
Pad { translation 0.0 4.
Pad { translation -2.0 O.
Pad { translation 2.0 6.
Pad { translation -4.0 2.
Pad { translation 0.0 -6.
Pad { translation 4.0 -2.
Pad { translation 0.0 -4.
Pad { translation 0.0 4.
Pad { translation -2.0 O.
Pad { translation 2.0 6.
Pad { translation -4.0 2.
Pad { translation 0.0 -6.
Pad { translation 4.0 -2.
Pad { translation 0.0 -4.

[cNeoNeoNeoNoNoNoe [cNeoNoNeoNeNoNo)

cNeoNoNoNeoNeNo)

cycl el nterval
cycl el nterval
cycl el nterval
cycl el nterval
cycl el nterval
cycl el nterval
cycl el nterval

cycl el nterval
cycl el nterval
cycl el nterval
cycl el nterval
cycl el nterval
cycl el nterval
cycl el nterval

cycl el nterval
cycl el nterval
cycl el nterval
cycl el nterval
cycl el nterval
cycl el nterval
cycl el nterval

10.
12.
14.
16.
18.
10.

10.
12.
14.
16.
18.
10.

10.
12.
14.
16.
18.
10.

[eNoNoNoNoNeoNe
B s

[cNeoNeoNeoNoNoNoe

cNeoNoNoNeoNeNo)

TO Movee. set _translation

rotati
rotati
rotati
rotati
rotati
rotati
rotati

rotati
rotati
rotati
rotati
rotati
rotati
rotati

on
on
on
on
on
on
on

on
on
on
on
on
on
on
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#VRML V2.0 utf8

Monolith World
monol i th. wl
by David R Nadeau

Six vertical monoliths stand in a world. Touching a nonolith starts
it glowing in a pulsing fashion.

TouchSensors on the nonoliths route to TineSensors, one per nonolith.
Each TimeSensor routes to the intensity field of a PointLight placed
just in front of the nonolith. Sinultaneously, a nonolith's Ti neSensor
routes to the transparency field on a Material for a Box surrounding
the nmonol it h.

As a nonolith's TimeSensor fraction ramps up from0.0 to 1.0, the

Poi ntLi ght intensity ranps up fromO0.0 (off) to 1.0 (full on). At
the same tinme, the nonolith's outer box transparency ranps from

0.0 (opaque) to 1.0 (transparent). As the transparency increases,

an enissive textured inner box for the monolith becones visible.

The inner box's enissive shading nmakes it appear to be a light source,
and the plausible source of the PointLight source's illum nation.

The overall effect is one of pulsing glowing nonoliths.

A grid nmesh floor is used so that localized lighting effects will be
obvi ous.

Things to experinment with:
Try adding a Scalarlnterpolator to each nonolith and route it's
output in to the rotation field of the nonolith's TextureTransform
This will rotate the texture on the nonolith.

I nstead of the transparent box trick, try using a Col orlnterpol ator
to gradually increase the eni ssiveColor of a single nonolith box
whi | e decreasing the box's diffuseCol or

Try routing the TinmeSensor's outputs in to a Scal arlnterpol at or

that varies up and down snoothly, then route this output in to the
light source's intensity, etc. Instead of the 0.1-1.0 ranp, then
instant fall to 0.0 that the TinmeSensor's fraction output gives, you
can shape an arbitrary snooth rise and fall curve in the Scal ar

I nterpol ator's key val ues.

HHEHFFHFFHFHFFEHFAFFRHFFEHFHFBFEFHFFHFEFHFFEFHFFFERHFFEHFHRFEFHFHERFEHREHFHEEHHHFR

Worl dlnfo {

title "Monolith Wrld"

info [ "Copyright (c) 1997, David R Nadeau" ]
}

DEF Entry Vi ewpoi nt {
position 0.0 1.6 9.0
description "Entry View'

}
Background {
skyCol or [
0.0 0.0 0.0,
0.0 0.0 0.0,
0.0 0.1 0.5,
0.0 0.0 0.0
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skyAngl e [
1. 37,
1.57,
1.77,
]
}
#

# Generic light source used to give the world anbi ence before any
# nonoliths start gl ow ng

#
Poi nt Li ght {
anbientintensity 0.1
color 0.2 0.2 0.2
| ocation 0.0 8.0 10.0
}
#
# dowing nonoliths and their |ight sources
# The nonoliths are all structurally the same, but they have
# different positions, and slightly different texture transforns
# This latter difference insures that the texture on each
# monolith is different.
#
# A better way to do this would be to create a PROTO for the
# monol i th, then provide an argunment to the PROTO node t hat
# alters the texture transform
#

DEF MonolithilLi ght Poi ntLight {
intensity 0.0
anbientlntensity 0.2
color 0.8 0.4 0.0
|l ocation 0.0 2.0 0.5
}
Transform {
translation 0.0 2.0 0.0
children [
# Quter
Shape {
appear ance Appear ance {
mat eri al DEF MonolithlFacade Material {
di ffuseColor 0.2 0.2 0.2
transparency 0.0
}
}
geonetry DEF MonolithQut er Box Box {
size 2.0 4.0 0.3

}
}
# | nner
Shape {

appear ance Appearance {
material NULL # em ssive texturing
texture DEF MonolithlnnerFire |ImageTexture {
url "fire.jpg"
}
textureTransf orm Text ureTr ansf orm {
scale 0.5 0.5

}
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}
geonetry DEF Monolithl nner Box Box {

size 1.9 3.9 0.2

}
}
DEF Monol it hlTouch TouchSensor {
}

}

DEF Monol it h2Li ght Poi nt Li ght {
intensity 0.0
anbientlntensity 0.2
color 0.8 0.4 0.0
location -3.0 2.0 2.5
}
Transform {
translation -3.0 2.0 2.0
children [
# Quter
Shape {
appear ance Appear ance {
mat eri al DEF Monol it h2Facade Material {
di ffuseColor 0.2 0.2 0.2
transparency 0.0

}
}
geonetry USE Monol it hQut er Box
}
# | nner
Shape {
appear ance Appearance {
material NULL # em ssive texturing
texture USE MonolithlnnerFire
textureTransf orm Text ureTransform {
scale 0.3 0.3
translation 0.2 0.2
}
}
geonetry USE Monol it hl nner Box
}
DEF Monol i th2Touch TouchSensor {
}

}

DEF Monol it h3Li ght Poi ntLi ght {
intensity 0.0
anbientlntensity 0.2
color 0.8 0.4 0.0
|l ocation 4.0 2.0 -1.5
}
Transform {
translation 4.0 2.0 -2.0
children [
# Quter
Shape {
appear ance Appearance {
mat eri al DEF Monol i th3Facade Material {
di ffuseColor 0.2 0.2 0.2
transparency 0.0
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}

}
geonetry USE Monol it hQut er Box
}
# | nner
Shape {
appear ance Appearance {
material NULL # emissive texturing
texture USE MonolithlnnerFire
text ureTransform Text ureTransform {
scale 0.1 0.1
translation 0.3 0.5
}
}
geonetry USE Monol it hl nner Box
}
DEF Monol it h3Touch TouchSensor {
}

}

DEF Monol it h4Li ght Poi nt Li ght {
intensity 0.0
anbientlntensity 0.2
color 0.8 0.4 0.0
|l ocation 4.5 2.0 3.5
}
Transform {
translation 4.5 2.0 3.0
children [
# Quter
Shape {
appear ance Appear ance {
mat eri al DEF Monol it h4Facade Material {
di ffuseColor 0.2 0.2 0.2
transparency 0.0

}
}
geonetry USE Monol it hQut er Box
}
# | nner
Shape {
appear ance Appearance {
material NULL # em ssive texturing
texture USE MonolithlnnerFire
textureTransf orm Text ureTransform {
scale 0.2 0.2
translation 0.4 0.6
}
}
geonetry USE Monol it hl nner Box
}
DEF Monol it h4Touch TouchSensor {
}

}

DEF Monol it h5Li ght Poi ntLi ght {
intensity 0.0
anbientlntensity 0.2
color 0.8 0.4 0.0
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location -3.5 2.0 -4.5
}
Transform {
translation -3.5 2.0 -5.0
children [
# Quter
Shape {
appear ance Appearance {
mat eri al DEF Monolith5Facade Material {
di ffuseColor 0.2 0.2 0.2
transparency 0.0

}
}
geonetry USE Monol it hQut er Box
}
# | nner
Shape {
appear ance Appearance {
material NULL # emissive texturing
texture USE MonolithlnnerFire
text ureTransform Text ureTransform {
scale 0.2 0.4
translation 0.5 0.1
}
}
geonetry USE Monol it hl nner Box
}
DEF Monol it h5Touch TouchSensor {
}

}

DEF Monol it h6Li ght Poi nt Li ght {
intensity 0.0
anbientlntensity 0.2
color 0.8 0.4 0.0
location 2.0 2.0 -5.5
}
Transform {
translation 2.0 2.0 -6.0
children [
# Quter
Shape {
appear ance Appear ance {
mat eri al DEF Monol it h6Facade Material {
di ffuseColor 0.2 0.2 0.2
transparency 0.0

}
}
geonetry USE Monol it hQut er Box
}
# | nner
Shape {

appear ance Appearance {
material NULL # em ssive texturing
texture USE MonolithlnnerFire
textureTransf orm Text ureTr ansf orm {
scale 0.2 0.4
translation 0.5 0.1
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geonetry USE Monol it hl nner Box

For each nonolith, route its touch sensor in to the timer to start it.
Route the timer's fraction output in to the facade box's transparency

}
DEF Monol it h6Touch TouchSensor {
}
]
}
#
# Floor mesh
#
Inline {
url "floor.wl"
}
#
# Animation control
#
#
#
# level and the light's intensity |evel.
#
# Use different cycle intervals for each time sensor so that they
# nonoliths pulse in an apparently random out of sync manner.
#

DEF Monol it hlTi mer Ti neSensor {
cyclelnterval 4.0
| oop FALSE
startTime 0.0
stopTine 1.0
}
ROUTE Monol it h1Touch. t ouchTi ne TO
ROUTE Monol i t hliTi mer. fracti on_changed TO
ROUTE Monol i t hliTi mer. fracti on_changed TO

DEF Monol it h2Ti mer Ti neSensor {
cyclelnterval 4.5
| oop FALSE
startTime 0.0
stopTine 1.0
}
ROUTE Monol i t h2Touch. t ouchTi e TO
ROUTE Monol i t h2Ti mer. fracti on_changed TO
ROUTE Monol i t h2Ti mer. fracti on_changed TO

DEF Monol it h3Ti nmer Ti neSensor {
cyclelnterval 5.0
| oop FALSE
startTime 0.0
stopTine 1.0
}
ROUTE Monol i t h3Touch. t ouchTi ne TO
ROUTE Monol i t h3Ti mer. fracti on_changed TO
ROUTE Monol i t h3Ti mer. fracti on_changed TO

DEF Monol it h4Ti mer Ti neSensor {
cyclelnterval 5.5
| oop FALSE

Monol i t hlTi ner.set _startTi ne
Monol i t h1Facade. set _transparency
Monol i t hlLi ght.set_intensity

Monol i t h2Ti mer. set_startTi me
Monol i t h2Facade. set _transparency
Monol i t h2Li ght. set _intensity

Monol i t h3Ti mer. set _startTi ne
Monol i t h3Facade. set _transparency
Monol i t h3Li ght. set _intensity
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startTime 0.0

stopTine 1.0
}
ROUTE Monol i t h4Touch. t ouchTi e TO
ROUTE Monol i t h4Ti mer. fracti on_changed TO
ROUTE Monol i t h4Ti mer. fracti on_changed TO

DEF Monol it h5Ti mer Ti neSensor {
cyclelnterval 6.0
| oop FALSE
startTime 0.0
stopTine 1.0
}
ROUTE Monol i t h5Touch. t ouchTi ne TO
ROUTE Monol i t h5Ti mer. fracti on_changed TO
ROUTE Monol i t h5Ti mer. fracti on_changed TO

DEF Monol it heéTi mer Ti neSensor {
cyclelnterval 6.5
| oop FALSE
startTime 0.0
stopTine 1.0
}
ROUTE Monol i t h6Touch. t ouchTi ne TO
ROUTE Monol i t h6Ti mer. fracti on_changed TO
ROUTE Monol i t h6Ti mer. fracti on_changed TO

Monol i t h4Ti mer. set _startTi ne
Monol i t h4Facade. set _transparency
Monol i t h4Li ght.set _intensity

Monol i t h5Ti mer. set _startTi ne
Monol i t h5Facade. set _transparency
Monol i t h5Li ght. set _intensity

Monol i t h6Ti ner. set _startTi ne
Monol i t h6Facade. set _transpar ency
Monol i t h6Li ght. set _intensity
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#VRML V2.0 utf8

#
# squisher.wl
# by David R Nadeau
#
# This world illustrates the use of orientation, color, and position
# interpolators. The world contains left, center, and right balls.
# The left and right balls swing back and forth, pivoting about a
# conmmon poi nt above the center ball. Each time the left and right
# balls swing inward, striking the center ball, the center ball squishes
# and turns red.
#
# To nmake this effect, two orientation interpolators swing the |left
# and right balls back and forth. A position interpolator's output
# is used as a scale value to squish the center ball. Finally, a
# color interpolator repeatedly turns the center ball red, then bl ue.
Worl dlnfo {

title "Squishy ball™

info [ "Copyright (c) 1997, David R Nadeau" ]
}

DEF Entry Vi ewpoi nt {
position 0.0 1.6 10.0
description "Entry View'

}

Navi gati onl nfo {
type [ "EXAM NE', "ANY" ]
headl i ght TRUE

}

Background {
skyColor [ 0.0 0.0 0.0 ]

}

#
# Center ball
#
Transform {
center 0.0 4.0 0.0
children [
DEF Squi shee Transform {
chil dren Shape {
appear ance Appearance {
material DEF Col oree Material
}

geonetry Sphere { }
}
}
DEF Stick Transform {
translation 0.0 2.0 0.0
chil dren Shape {

appear ance Appearance {
material Material { }

}

geonetry Cylinder {
hei ght 4.0
radius 0.1

}
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}

Left and right balls

HHH O

DEF Swi ngeel Transform {
center 0.0 4.0 0.0
children [
DEF Bal | Shape {
appear ance Appearance {
material Material {
di ffuseColor 0.0 0.5 1.0

}
}
geonetry Sphere { }
}
USE Stick

]

}

DEF Swi ngee2 Transform {
center 0.0 4.0 0.0

children [
USE Bal |
USE Stick
]
}
#
# Animation
#

DEF d ock Ti meSensor {
cyclelnterval 2.0
| oop TRUE
startTime 1.0
stopTine 0.0

}

DEF Swi ngerl Orientationlnterpol ator {
key [ 0.0, 0.5, 1.0 ]

keyVal ue [
0.0 0.0 1.0 -0.5,
0.0 0.0 1.0 -0. 2,
0.0 0.01.0-0.5

}

ROUTE O ock.fraction_changed TO Swi nger 1. set_fraction
ROUTE Swi nger 1. val ue_changed TO Swi ngeel. set _rotation

DEF Swi nger2 Orientationlnterpol ator {
key [ 0.0, 0.5, 1.0 ]
keyVval ue [

oo
coo
oo
coo
el e
coo
oo
gN G

}
ROUTE d ock. fracti on_changed TO Swi nger2.set_fraction
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ROUTE Swi nger 2. val ue_changed TO Swi ngee2. set _rotation

DEF Squi sher Positionlnterpol ator {
key [ 0.0, 0.5, 1.0 ]
keyVal ue [

mor
ocuwuo
o
ohkoO
o
oh~oO

}

ROUTE O ock.fraction_changed TO Squi sher.set _fraction
ROUTE Squi sher. val ue_changed TO Squi shee. set _scal e

DEF Col orer Col orlnterpolator {
key [ 0.0, 0.5, 1.0 ]
keyVval ue [

ero
cooco
©coo
o wu
mor
coco

}

ROUTE d ock.fraction_changed TO Col orer.set fraction
ROUTE Col orer.val ue_changed TO Col oree.set _diffuseCol or
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Sensing viewer actions

Sumério Indice do Capitulo Slide Anterior Slide Seguinte 149

Sentido agbes do observador

Motivacao

Usando sensores de acao

Sentindo formas

Sintaxe: TouchSensor

Um exemplo de uso do n6 TouchSensor

Sintaxe: SphereSensor

Sintaxe: CylinderSensor

Sintaxe: PlaneSensor

Usando multiplos sensores

Um exemplo do uso de multiplos sensores

Sumario
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Sentindo agoes do observador
Motivacao

. Vocé pode sentir quando o cursor do
observador:

. Esta sobre uma forma

. Tocou uma forma

. Esta arrastando uma forma

. Voce pode ativar animac0es no togue do
observador

. Voceé pode abilitar o observador a mover e
rotacionar formas
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Sentindo agoes do observador
Usando sensores de acao

. Existem quatro tipos principais de sensor es
de acao:

. TouchSensor : sensor detoque

. SphereSensor : sensor dearrasto

. Cyl 1 nder Sensor : sensor dearrasto

. Pl aneSensor : sensor dearrasto
.OnoAnchor éum sensor de acao de

propodsito especial com uma resposta
embutida
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Sensing shapes

Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 152

Sentindo agoes do observador
Sentindo formas

. Todos 0s sensor es de acao sentem todas as
formas no mesmo grupo

. Sensor es sao ativados quando o cursor do
observador toca uma forma sensivel
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Syntax: TouchSensor

Sumario indice do Capitulo Slide Anterior Slide Seguinte 153

Sentindo ag¢Ges do observador

Sintaxe: TouchSensor

. O no TouchSensor sente o toque do cur sor

. 1ISOver - envia truef/false quando o cur sor
estd/nao esta sobreaforma

. ISActive - envia true/false quando o butao do
mouse esta pressionado/liberado

. touchTime - envia o tempo quando o botao do
mouse esta liberado

Transform {
children |

DEF Touched TouchSensor { }
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A sample use of a TouchSensor node

Sumario indice do Capitulo Slide Anterior Slide Seguinte 154

Sentindo agoes do observador
Um exemplo de uso do no TouchSensor

[ colors.wrl |
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Syntax: SphereSensor
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Sentindo agoes do observador

Sintaxe: SphereSensor

. Um no SphereSensor senteum arrasto do
cursor e gerarotacoes como arotacao deuma
bola
. ISActive - envia trueffalse quando o botao
do mouse esta pressionado/liberado
. rotation_changed - envia rotacao durante
duranteo arrasto

Transform {
children |
DEF RotateMe Transform { ...}
DEF Rotator SphereSensor { }

|

}
ROUTE Rotator.rotation_changed

TO RotateMe.set rotation
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Syntax: CylinderSensor
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Sentindo a¢des do observador

Sintaxe: Cylinder Sensor

. Um no Cylinder Sensor senteum cursor arrastar egera
rotacoes como a rotacéo de um cilindro

. ISActive - envia true/false guando o botao do mouse
esta pressionado/liberado

. rotation_changed - envia arotacao durante o arrasto

Transform {
children |
DEF RotateMe Transform{ . . }
DEF Rotator Cyli nder Sensor { }

}
ROUTE Rotator.rotation _changed

TO Rot at eMe. set _rotation
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Sentindo agdes do observador
Sintaxe: PlaneSensor

. Um nd PlaneSensor sente o cursor arrastar egera
transactes como deslizamentos em um plano

. ISActive - envia truef/false guando o botao do mouse
esta pressionado/liberado

. trandation_changed - envia astranslacoes durante o
arrasto

Transform {
children |
DEF MoveMe Transform{ . . . }
DEF Mover Pl aneSensor { }

}
RCOUTE Mbver.transl ati on_changed

TO MoveMe. set _transl ation
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Using multiple sensors

Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 158

Sentindo agoes do observador
Usando multiplos sensores

. M ultplos sensor es podem sentir a mesma
formamas...

. S80S Sensor es estao N0 Mesmo grupo:

. Todos respondem

. Se 0s sensor es estao em diferentes
pronfundidades na hierarquia:

. O sensor mais profundo responde

. Os outros sensores nao respondem
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A sample use of amultiple sensors
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Sentindo agoes do observador
Um exemplo do uso de multiplos sensores

[ lamp.wrl ]
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Sentindo agoes do observador
Resumo

. Sensores de acao sentem quando o cursor do
observador:

. Esta sobre uma forma

. Tocaumaforma

. Arrasta umaforma

. Sensor es convertem acoes do observador em
eventos par a:

. Comecar e parar animacgoes

. Orientar formas

. Posicionar formas
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#VRML V2.0 utf8

| anp. wrl
Desk | anmp
by David R Nadeau

This file builds a desk |lanp that can be noved about. Dragging
on the lanp base slides the |anp back and forth. Dragging on the
lanp arns turns the lanp arm Dragging on the | anp shade turns
the | anp shade.

HHEHHHFHHHRHF

Transform {
translation 0.0 -1.6 5.0
scale 8.0 8.0 8.0
children [

#

# Table

#

Shape {

appear ance Appearance {
material Material

em ssiveColor 0.5 0.2 0.0
di ffuseColor 0.0 0.0 0.0

}
}
geonetry Box { size 2.5 0.001 2.5}

}

Transform {
translation 0.0 0.01 0.0
rotation 1.0 0.0 0.0 1.571
children [
# Lanmp
DEF MovelLanp Pl aneSensor { }
DEF Lamp Transform {
rotation 1.0 0.0 0.0 -1.571
children [
# Lamp base
Shape {
appear ance Appear ance {
material Material { diffuseColor 0.5 0.5 0.5 }
}
geometry Cylinder {
radius 0.1
hei ght 0.01

}
}

# Base - First armjoint
G oup {
children [
DEF MoveFirst Arm Cyli nder Sensor { }
DEF First Arm Transform {
children [
Transform {
translation 0.0 0.15 0.0
rotation 1.00.00.0 -0.7
center 0.0 -0.15 0.0
children [
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# Lower arm
DEF LanmpAr m Shape {

appear ance DEF Red Appearance {
material Material { diffuseColor 1.0 0.2 0.2 }

}

geonetry Cylinder {
radius 0.01
hei ght 0.3

}
}

# First arm- second armjoint
G oup {
children [
DEF MoveSecondAr m Cyl i nder Sensor { }
DEF SecondArm Transform {
children [

Transform {
transl ation
rotation 1.
center 0.
children [

coo

# Second arm
USE LanmpArm
# Second arm - shade joint
G oup {
children [

DEF MovelLanpShade SphereSensor {
offset 1.0 0.0 0.0 -1.25

}

DEF LanpShade Transform {
translation 0.0 0.075 0.0
rotation 1.0 0.0 0.0 -1.25
center 0.0 0.075 0.0
children [

# Shade
Shape {
appear ance USE Red
geonetry Cone {
hei ght 0. 15
bot t onmRadi us 0. 12
bott om FALSE
}
}
# Switch
Transform {
translation 0.0 0.075 0.0
children [
Shape {
appear ance Appearance {
material Material {
di ffuseColor 1.0 1.0 1.0

}

}

geonetry Cylinder {
radi us 0.007
hei ght 0.03

}

}
]
}
# Light bulb
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Transform {
translation 0.0 -0.05 0.0
children [

DEF LanpLi ght SpotLi ght {
anbientlntensity 0.2
intensity 1.0
direction 0.0 -1.
|l ocation 0.0 0.0
beamW dth 1.571
cutOffAngle 1.571

0 0.0
0.0

}
Shape {
appear ance Appearance {
mat eri al DEF Bul bvaterial Material {
di ffuseColor 0.0 0.0 0.0
em ssiveColor 1.0 1.0 1.0

}
}
geonetry Sphere {
radius 0.05
}
}
]
}
]
}
]
}
1}
]
}
]
}
1}
]
}
]
}
]
}
]
}
]
}

ROUTE MovelLanp. transl ati on_changed TO Lanp. set_transl ation

ROUTE MoveFirst Armrotati on_changed TO FirstArm set _rotation
ROUTE MoveSecondArm rotation_changed TO SecondArm set _rotation
ROUTE MovelLanpShade. rotati on_changed TO LanpShade. set _rotation
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Building shapes out of points, lines, and faces

Sumério Indice do Capitulo Slide Anterior Slide Seguinte 161

Construindo formas fora de pontos, linhas e superficie

Motivacao

Exemplo

Construindo formas usando coordenadas

Sintaxe: Coordinate

Usando geometria de coordenadas

Sintaxe: PointSet

Um exemplo de forma com PointSet

Sintaxe: IndexedLineSet

Usando indices de coordenadas de conjunto de linhas

Usando listas de indices de coordenadas de conjunto de linhas

Um exemplo de forma com IndexedLineSet

Sintaxe: IndexedFaceSet

Usando listas de indices de coordenadas de conjunto de superficies

Um exemplo de forma com IndexedFaceSet
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Building shapes out of points, lines, and faces

Sintaxe: Coordinatelnterpolator

Resumo
Resumo

Resumo
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Construindo formas com pontos, linhas e superficies

Motivacao

. Formas complexas sao dificeis de constr uir
com formas primitivas

. Terreno

. Animais

. Plantas

. Maguinarios

. Em lugar, construir formas com
componentes atomicos.

. Pontos, linhas, e superficies
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Construindo formas com pontos, linhas e superficies

Exemplo
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Building shapes using coordinates

Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 164

Construindo formas com pontos, linhas e superficies

Construindo formas usando coordenadas

. Construir formas écomo ligar pontos em

3D:

. Colocar os pontos nas posicoes 3D

. Conectar os pontos para construir aforma

. Uma coor denadas deter mina a localizacao de
um ponto em 3D

. Medida em relacao a origem do sistema de
coordenadas

. A geometria do nd indica como conectar 0s
pontos
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Syntax: Coordinate

Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 165

Construindo formas com pontos, linhas e superficies

Sintaxe: Coordinate

.Um no Coor di nat e contém uma listade
coordenadas para ser usada na cosntrucao de
uma forma

Coor di nate {
poi nt |
#

BN X
N B <
o1 O
01w N

.0
0
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Using geometry coordinates

Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 166

Construindo formas com pontos, linhas e superficies

Usando geometria de coordenadas

. Construir formas usando nGs geomeétricos.
. Pol nt Set

ndexedLi neSet

ndexedFaceSet

. Paratodos ostrésnds, usar um no

Coor di nat e com o valor do campo coor d
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Syntax: PointSet
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Construindo formas com pontos, linhas e superficies

Sintaxe: PointSet

. Um né geométrico Poi nt Set cria
geometria dentre pontos

. Um ponto é posicionado em cada
coor denada

Poi nt Set {
coord Coordi nate {
point [ . . . ]
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A sample PointSet node shape

Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 168

Construindo formas com pontos, linhas e superficies

Um exemplo de forma com PointSet

[ ptplot.wrl ]
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Syntax: IndexedLineSet

Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 169

Construindo formas com pontos, linhas e superficies

Sintaxe: | ndexedLineSet

. Um ndé geométrico | ndexedLi neSet cria
geometria dentrelinhas

. Umalinhareta é desenhada entre os pares
de coor denadas selecionadas

| ndexedLi neSet {
coord Coordi nate {
point [ . . . ]
}

coordlindex [ . . . ]
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Construindo formas com pontos, linhas e superficies

Usando indices de coordenadas de conjunto de
IES

. Cada coordenada em um né Coor di nat e é
Implicitamente numerada
Indice 0 éa primeira coordenada

ndice 1 € a segunda coor denada, etc.

. Para construir formas com linhas

. Fazer umal lista de coor denada, usando seus
indices

.Usar ono | ndexedLi neSet paradesenhar
uma linha de uma coor denada para outra em
uma lista

7z
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Using line set coordinate index lists

Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 171

Construindo formas com pontos, linhas e superficies

Usando lista de indices de coordenadas de
conunto delinhas

.1, 0, 3, -1, ...

.1, 0O, DesenhadelparaO

.0, 3, DesenhadeOpara3

.- 1, Finalizaasenguéncia

. Listade indices de coor denadas no campo
coor dl ndex dono | ndexedLi neSet

file:///D]/CD-RV-multimidia/Apresentacoes/VRML/slides/faces10.htm [21/3/2002 15:31:21]



A sample IndexedLineSet node shape

Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 172

Construindo formas dentre pontos, linhas e superficies

Um exemplo de forma com | ndexedL ineSet

[ Inplot.wrl |
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Syntax: IndexedFaceSet

Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 173

Construindo formas dentre pontos, linhas e superficies

Sintaxe: | ndexedF aceSet

. Um nd geométrico | ndexedFaceSet cria
geometria dentre superficies

. Uma superficielisa (poligono) é desenhada
usando um esboco especificado pelas

coor denada

| ndexedFaceSet {
coord Coordi nate {
point [ . . . ]
}

coordindex [ . . . ]
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Using face set coordinate index lists

Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 174

Construindo formas dentre pontos, linhas e superficies

Usando lista de indices de coordenadas de
conjunto de superficie

. Para construir uma forma com superficies

. Fazer umal lista de coor denadas, usando seus
indices

.Usandoum no | ndexedFaceSet para
desenhar uma superficie esquematizada pelas
coordenadas nalista

. Lista de indices de coor denadas no campo
coor dl ndex dono | ndexedFaceSet
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A sample IndexedFaceSet node shape

Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 175

Construindo formas dentre pontos, linhas e superficies

Um exemplo de forma com | ndexedFaceSet

[ lightng.wrl ]
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Syntax: Coordinatel nterpolator
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Construindo formas dentre pontos, linhas e superficies

Sintaxe: Coordinatel nterpolator

.Um no6 Coor di nat el nt er pol at or descreve
um caminho de coor denadas

. keys - fracOes chave

. values - lista de coor denadas chave(listas de
X,Y,Z)

Coor di nat el nt er pol at or {
key [ 0.0, . . ]
keyValue [ 0.0 1 00.0, . . . ]
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Construindo formas dentre pontos, linhas e superficies

Resumo

. Formas sao construidas através da coneccéo
de coordenadas

. Coordenadas sao listadas em um no
Coor di nat e
. Coordenadas sao implicitamente numeradas,
comecancoem O
. Lista de indices de coor denadas for necem a
or dem do uso das coor denadas
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Construindo formas dentre pontos, linhas e superficies

Resumo

. O nod Pol nt Set desenha um ponto em todas
as coor denadas

. O valor docampo coor d @éum no

Coor di nat e

.Ondl ndexedLi neSet desenhalinhas
entre coordenadas

. O valor docampo coord eumno
Coor di nat e

. O valor docampo coor dl ndex éumalista
de indices de coordenadas
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Construindo formas dentre pontos, linhas e superficies

Resumo

.0Onol ndexedFaceSet desenha superficies
esguematizada por coordenadas

. O valor docampo coor d @éum no

Coor di nat e

. O valor docampo coor dl ndex euma lista
de indices de coordenadas

. O no Coor di nat el nt er pol at or
converte tempo para coordenadas
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#VRML V2.0 utf8
G oup {
children [
# Axes
Shape {
appear ance Appear ance {
material Material {
di ffuseColor 1.0 1.0 1.0
em ssiveColor 1.0 1.0 1.0

}

}
geonetry | ndexedLi neSet {

coord Coordinate {
poi nt [
0.0 0.0 0.0, 10.0 0.0 0.0, 0.0 8.00.0
]

}

coor dl ndex [
o, 1, -1, o0, 2, -1
]

}

# Scatter plot with different color points
Shape {
appear ance Appearance {

geonetry Poi nt Set {

coord Coordinate {
poi nt [
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col or Color {
color [
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}
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#VRML V2.0 utf8

G oup {
children [
# Axes
Shape {
appear ance Appearance {
material Material {
di ffuseColor 1.0 1.0 1.0
em ssiveColor 1.0 1.0 1.0
}
}
geonetry | ndexedLi neSet {
coord Coordinate {
poi nt [
0.0 0.00.0, 10.0 0.0 0.0, 0.0 8.0 0.0
]
}
coordl ndex [
o, 1, -1, o0, 2, -1
]
}
}
# Line plot with different color lines
Shape {
appear ance Appear ance {
geonetry | ndexedLi neSet {
coord Coordinate {
poi nt [
# Green line
1.0 1.0 0.0, 2.0 4.0 0.0,
3.0 5.0 0.0, 4.0 4.0 0.0,
5.0 6.0 0.0, 6.0 7.0 0.0,
7.0 5.0 0.0, 8.0 6.0 0.0,
9.0 4.0 0.0, 10.0 3.0 0.0,
# Yellow |ine
1.0 3.0 0.0, 2.0 2.0 0.0,
3.0 2.0 0.0, 4.0 1.0 0.0,
5.0 2.0 0.0, 6.0 4.0 0.0,
7.0 3.0 0.0, 8.0 5.0 0.0,
9.0 5.0 0.0, 10.0 6.0 0.0,
]
}
col or Color {
color [
0.0 1.0 0.0, 1.0 1.0 0.0,
]
}
coordl ndex [
# Green line
o, 1, 2, 3, 4, 5,6, 7, 8, 9, -1,
# Yellow |ine
10, 11, 12, 13, 14, 15, 16, 17, 18, 19, -1
]
col orl ndex [
0, 1
]
col or Per Vert ex FALSE
}
}
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]
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#VRML V2.0 utf8
Shape {
appear ance Appearance {
material Material {
di ffuseColor 1.0 1.0 0.0

}

}
geonetry | ndexedFaceSet {

coord Coordinate {
poi nt [
# Lighting bolt tip
0.0 0.0 0.0,
# Front perinmeter

5.5 5.0 O0.88§,
4.0 5.5 0.968,
7.0 8.0 1.408,
4.0 9.0 1.584,
1.0 5.0 O0.88,
2.5 4.5 0.792,
# Back perineter
5.5 5.0 -0.88,
4.0 5.5 -0.968,
7.0 8.0 -1.408,
4.0 9.0 -1.584,
1.0 5.0 -0.88,
2.5 4.5 -0.792,

]

coor dl ndex [

# Front

o, 1, 2, 3, 4, 5 6, -1,
# Back

0, 12, 11, 10, 9, 8, 7, -1,
# Sides

0, 7, 1, -1,

1, 7, 8, 2, -1,

2, 8, 9 3 -1,

3, 9, 10, 4, -1,

4, 10, 11, 5 -1,

5, 11, 12, 6, -1,

6, 12, 0, -1

]
convex FALSE
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Building elevation grids

Sumério Indice do Capitulo Slide Anterior Slide Seguinte 180

Construindo grids elevados

Motivacao

Exemplo

Sintaxe: ElevationGrid

Sintaxe: ElevationGrid

Um exemplo de elevacdo com grid

Um exemplo de elevacao com grid

Resumo
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Sumari

0 indice do Capitulo Slide Anterior Slide Seguinte 181

Construindo grids elevados
Motivacao

. Construindo terrenos € muito comum
- Colinas, vales, montanhas
. Outros usos...

. Vocé
no | no

node construir um terreno usando um
exedFaceSet

. Vocé

node construir terrenos mais

eficientemente usando um né
El evati onG 1 d
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Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 182

Construindo grids elevados
Exemplo

[ mount16.wrl | [ mount32.wrl |

[ mount128.wrl |
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Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 183

Construindo grids elevados
Sintaxe: ElevationGrid

. Um noé geométrico El evati onGi d cria
terrenos
. X & Z dimensions - tamanho do grid

. X & Z spacings - distancias de linha e coluna
. mais. ..

El evati onGid {
XDl mensi on 3
zDi nensi on 2
xSpaci ng

1.0
ZSpaci ng 1.0
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Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 184

Construindo grids elevados
Sintaxe: ElevationGrid

. Um noé geométrico El evati onGi d cria
terrenos
. height - elevacdes nos pontosdo grid

El evati onGid {

hel ght |
0.0, -0.5, 0.0,
0.2, 4.0, 0.0

file:///D|/CD-RV-multimidia/Apresentacoes/VRML/slides/elev4.htm [21/3/2002 15:31:26]



A sample elevation grid

Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 185

Construindo grids elevados
Um exemplo de grid elevado

Shape {

geonetry ElevationGid {
XDl mension 9
zDi nension 9
xSpacl ng 1.0
Z3Spacil ng 1.0
height [ . . . ]
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A sample elevation grid

Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 186

Construindo grids elevados
Um exemplo de grid elevado

| mount.wrl ]
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Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 187

Construindo grids elevados
Resumo

.UmnoEl evati onG i d cria,
eficientemente, um terreno

. O tamanho do grid é especificado nos
campos xDi mensi on ezDi nensi on

. Espacamento do grid é especificado nos
campos Spaci ng ezSpaci ng

. Elevacoes em cada ponto do grid sao
especificados no campo hei ght
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#VRML V2.0 utf8

VWHO John L. Morel and
WHAT: mount 16x16
VHY: Mount ai n El evati onGid generated by inmwl

WHERE: San Di ego Superconputer Center
VHEN: Tue Apr 29 09: 10: 45 PDT 1997
HOW VRML 2.0

HHHHH R

Shape {
appear ance Appearance {
material Material {
}

}
geonetry ElevationGid {

xDi mensi on 16

zDi nensi on 16
xSpacing 0.16
zSpacing 0.16
solid TRUE

hei ght [

. 019608,
031373,
043137,
050980,
054902,
054902,
066667,
062745,
062745,
062745,
058824,
054902,
047059,
047059,
035294,
031373,
035294,
035294,
039216,
054902,
062745,
066667,
070588,
070588,
070588,
070588,
098039,
129412,
086275,
078431,
066667,
043137,
039216,
050980,
058824,
074510,
066667,
062745,
054902,
. 062745,

CO0O00000000000000000000000000000000000000

file:///ID|/CD-RV-multimidia/Apresentacoes/VRML/slides/mount16.wrl (1 of 5) [21/3/2002 15:31:28]



file://ID)/CD-RV-multimidia/A presentacoes/'VVRML/slidesymount16.wrl

. 058824,
066667,
145098,
274510,
227451,
168627,
074510,
050980,
035294,
058824,
070588,
074510,
062745,
058824,
047059,
039216,
054902,
058824,
211765,
356863,
325490,
223529,
074510,
050980,
054902,
070588,
074510,
078431,
054902,
047059,
035294,
027451,
086275,
129412,
231373,
372549,
321569,
231373,
082353,
058824,
054902,
066667,
082353,
074510,
035294,
023529,
027451,
058824,
454902,
517647,
239216,
121569,
094118,
078431,
058824,
058824,
062745,
066667,
074510,
047059,
. 023529,

O 0000000000000 00000000000000000000000000000000000000000000000
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. 027451,
129412,
474510,
815686,
701961,
317647,
054902,
035294,
050980,
066667,
066667,
066667,
062745,
066667,
050980,
031373,
082353,
274510,
780392,
956863,
827451,
250980,
054902,
035294,
047059,
062745,
058824,
078431,
078431,
058824,
054902,
113725,
074510,
282353,
858824,
9450098,
745098,
203922,
031373,
027451,
031373,
043137,
062745,
070588,
094118,
109804,
117647,
192157,
282353,
231373,
517647,
925490,
929412,
423529,
027451,
031373,
050980,
058824,
066667,
. 058824,

OO0 0000000000000 000000000000000000000000000000000000000000000
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. 082353,
160784,
223529,
329412,
329412,
458824,
733333,
901961,
858824,
607843,
164706,
054902,
047059,
062745,
062745,
058824,
090196,
180392,
254902,
243137,
164706,
443137,
768627,
796078,
772549,
701961,
298039,
290196,
152941,
098039,
066667,
050980,
066667,
101961,
152941,
086275,
094118,
341176,
611765,
662745,
584314,
596078,
470588,
396078,
282353,
137255,
058824,
047059,
054902,
062745,
070588,
058824,
066667,
152941,
388235,
368627,
474510,
439216,
380392,
325490,
. 164706,

O 0000000000000 00000000000000000000000000000000000000000000000

file:///ID|/CD-RV-multimidia/Apresentacoes/VRML/slides/mount16.wrl (4 of 5) [21/3/2002 15:31:28]



file://ID)/CD-RV-multimidia/A presentacoes/'VVRML/slidesymount16.wrl

. 058824,
050980,
035294,
050980,
058824,
062745,
066667,
074510,
133333,
192157,
172549,
098039,
290196,
274510,
133333,
105882,
054902,
047059,
035294,
043137,
050980,
054902,
062745,
066667,
054902,
082353,
098039,
074510,
098039,
078431,
062745,
062745,
054902,
. 039216,

CO00000000000000000000000000000000
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#VRML V2.0 utf8

VWHO John L. Morel and
WHAT: mount 32x32
VHY: Mount ai n El evati onGid generated by inmwl

WHERE: San Di ego Superconputer Center
VHEN: Tue Apr 29 09: 10: 45 PDT 1997
HOW VRML 2.0

HHHHH R

Shape {
appear ance Appearance {
material Material {
}

}
geonetry ElevationGid {

xDi nmensi on 32

zDi nmensi on 32
xSpaci ng 0. 08
zSpaci ng 0. 08
solid TRUE

hei ght [

. 019608,
027451,
031373,
035294,
043137,
043137,
050980,
047059,
054902,
054902,
054902,
054902,
066667,
062745,
062745,
062745,
062745,
062745,
062745,
058824,
058824,
062745,
054902,
054902,
047059,
050980,
047059,
039216,
035294,
031373,
031373,
019608,
019608,
027451,
039216,
039216,
047059,
047059,
050980,
. 047059,

CO0O00000000000000000000000000000000000000
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. 058824,
058824,
062745,
062745,
066667,
070588,
066667,
070588,
070588,
066667,
062745,
066667,
074510,
070588,
078431,
074510,
062745,
062745,
054902,
047059,
043137,
039216,
031373,
027451,
035294,
039216,
035294,
050980,
039216,
058824,
054902,
050980,
062745,
066667,
066667,
066667,
070588,
070588,
070588,
070588,
070588,
066667,
070588,
074510,
098039,
121569,
129412,
113725,
086275,
101961,
078431,
066667,
066667,
047059,
043137,
035294,
031373,
043137,
047059,
050980,
. 058824,

O 0000000000000 00000000000000000000000000000000000000000000000
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. 066667,
066667,
062745,
062745,
066667,
058824,
070588,
058824,
070588,
070588,
062745,
062745,
070588,
070588,
082353,
113725,
160784,
227451,
196078,
196078,
145098,
125490,
105882,
062745,
050980,
047059,
031373,
039216,
047059,
050980,
047059,
058824,
070588,
074510,
066667,
066667,
066667,
062745,
058824,
054902,
062745,
062745,
054902,
058824,
062745,
066667,
082353,
145098,
247059,
274510,
270588,
227451,
219608,
168627,
121569,
074510,
058824,
050980,
043137,
. 047059,

OO0 0000000000000 000000000000000000000000000000000000000000000
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. 050980,
054902,
062745,
062745,
074510,
070588,
070588,
058824,
058824,
062745,
050980,
047059,
054902,
039216,
058824,
054902,
050980,
058824,
086275,
129412,
254902,
333333,
305882,
294118,
250980,
211765,
129412,
070588,
058824,
050980,
047059,
035294,
050980,
058824,
050980,
070588,
078431,
074510,
066667,
062745,
054902,
058824,
047059,
047059,
039216,
039216,
035294,
054902,
066667,
058824,
090196,
211765,
301961,
356863,
364706,
325490,
298039,
223529,
121569,
074510,
. 058824,

O 0000000000000 00000000000000000000000000000000000000000000000
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. 050980,
047059,
047059,
058824,
058824,
066667,
070588,
078431,
078431,
062745,
058824,
050980,
039216,
047059,
039216,
039216,
043137,
050980,
082353,
117647,
074510,
152941,
219608,
325490,
384314,
372549,
356863,
317647,
247059,
105882,
066667,
054902,
054902,
043137,
054902,
050980,
070588,
066667,
074510,
086275,
078431,
058824,
054902,
043137,
047059,
035294,
035294,
031373,
027451,
050980,
086275,
235294,
129412,
160784,
231373,
286275,
372549,
329412,
321569,
. 254902,

OO0 0000000000000 000000000000000000000000000000000000000000000
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. 231373,
172549,
082353,
050980,
058824,
058824,
058824,
062745,
066667,
078431,
082353,
086275,
078431,
062745,
039216,
039216,
035294,
035294,
027451,
027451,
035294,
098039,
203922,
243137,
305882,
270588,
258824,
254902,
239216,
160784,
152941,
141176,
129412,
117647,
090196,
062745,
058824,
050980,
054902,
062745,
066667,
070588,
082353,
078431,
074510,
047059,
035294,
031373,
023529,
027451,
027451,
035294,
058824,
239216,
454902,
541176,
517647,
400000,
239216,
129412,
. 121569,

O 0000000000000 00000000000000000000000000000000000000000000000
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. 086275,
094118,
086275,
078431,
070588,
058824,
070588,
058824,
062745,
050980,
062745,
062745,
070588,
082353,
078431,
066667,
054902,
043137,
027451,
023529,
031373,
043137,
098039,
152941,
419608,
580392,
796078,
709804,
427451,
227451,
137255,
070588,
050980,
047059,
047059,
054902,
058824,
066667,
074510,
066667,
062745,
062745,
062745,
066667,
066667,
074510,
078431,
047059,
031373,
023529,
023529,
027451,
039216,
129412,
227451,
474510,
733333,
815686,
854902,
. 701961,

OO0 0000000000000 000000000000000000000000000000000000000000000
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. 552941,
317647,
145098,
054902,
027451,
035294,
043137,
050980,
062745,
066667,
066667,
066667,
062745,
066667,
066667,
066667,
070588,
074510,
062745,
058824,
043137,
031373,
031373,
047059,
058824,
137255,
494118,
803922,
913725,
917647,
890196,
807843,
486275,
184314,
039216,
031373,
027451,
031373,
035294,
047059,
050980,
062745,
066667,
062745,
062745,
066667,
066667,
062745,
058824,
066667,
054902,
050980,
050980,
031373,
027451,
082353,
211765,
274510,
537255,
780392,
. 929412,

O 0000000000000 00000000000000000000000000000000000000000000000
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. 956863,
. 909804,
. 827451,
541176,
250980,
117647,
054902,
031373,
035294,
039216,
047059,
050980,
062745,
062745,
058824,
066667,
070588,
070588,
070588,
066667,
054902,
054902,
054902,
058824,
058824,
027451,
035294,
203922,
576471,
780392,
831373,
956863,
972549,
933333,
878431,
678431,
505882,
149020,
058824,
031373,
035294,
039216,
039216,
050980,
062745,
062745,
062745,
070588,
078431,
086275,
078431,
070588,
058824,
058824,
054902,
066667,
113725,
. 066667,
. 074510,
. 086275,

OO0 0000000000000 000000000000000000000000000000000000000000000
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. 282353,
666667,
858824,
925490,
945098,
937255,
745098,
545098,
203922,
113725,
031373,
031373,
027451,
027451,
031373,
039216,
043137,
054902,
062745,
058824,
070588,
086275,
094118,
086275,
082353,
058824,
062745,
094118,
121569,
172549,
156863,
117647,
176471,
403922,
611765,
780392,
909804,
862745,
850980,
650980,
286275,
101961,
043137,
031373,
023529,
035294,
043137,
050980,
050980,
054902,
066667,
066667,
070588,
074510,
094118,
121569,
109804,
090196,
117647,
133333,
. 192157,

O 0000000000000 00000000000000000000000000000000000000000000000
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. 258824,
. 282353,
258824,
231373,
286275,
517647,
803922,
925490,
9450098,
929412,
803922,
423529,
145098,
027451,
023529,
031373,
043137,
050980,
054902,
058824,
066667,
066667,
062745,
062745,
070588,
082353,
121569,
176471,
133333,
192157,
219608,
270588,
325490,
352941,
325490,
356863,
435294,
682353,
847059,
941176,
925490,
901961,
647059,
149020,
066667,
027451,
031373,
039216,
031373,
043137,
047059,
058824,
058824,
062745,
062745,
058824,
070588,
. 082353,
. 098039,
. 160784,

OO0 0000000000000 000000000000000000000000000000000000000000000
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. 235294,
. 223529,
290196,
329412,
345098,
329412,
352941,
458824,
568627,
733333,
874510,
901961,
882353,
858824,
741176,
607843,
384314,
164706,
066667,
054902,
043137,
047059,
070588,
062745,
070588,
062745,
062745,
054902,
074510,
094118,
149020,
207843,
231373,
266667,
301961,
286275,
294118,
270588,
262745,
447059,
709804,
792157,
839216,
850980,
819608,
819608,
776471,
741176,
572549,
258824,
121569,
101961,
086275,
105882,
109804,
078431,
074510,
066667,
. 058824,
. 058824,
. 062745,

O 0000000000000 00000000000000000000000000000000000000000000000
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. 090196,
. 129412,
180392,
231373,
254902,
262745,
243137,
184314,
164706,
266667,
443137,
654902,
768627,
788235,
796078,
741176,
772549,
709804,
701961,
545098,
298039,
298039,
290196,
215686,
152941,
101961,
098039,
086275,
066667,
066667,
054902,
062745,
078431,
078431,
145098,
203922,
207843,
121569,
149020,
121569,
082353,
188235,
411765,
580392,
698039,
729412,
701961,
690196,
690196,
674510,
631373,
576471,
486275,
462745,
396078,
235294,
152941,
152941,
. 113725,
. 070588,

OO0 0000000000000 000000000000000000000000000000000000000000000
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. 070588,
062745,
050980,
058824,
066667,
094118,
101961,
137255,
152941,
137255,
086275,
078431,
094118,
141176,
341176,
529412,
611765,
619608,
662745,
654902,
584314,
600000,
596078,
529412,
470588,
462745,
396078,
270588,
282353,
211765,
137255,
078431,
058824,
062745,
050980,
050980,
066667,
070588,
078431,
074510,
101961,
082353,
066667,
062745,
070588,
156863,
278431,
329412,
505882,
568627,
576471,
576471,
545098,
545098,
513726,
501961,
466667,
407843,
360784,
282353,
. 227451,

O 0000000000000 00000000000000000000000000000000000000000000000
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. 129412,
098039,
066667,
066667,
050980,
047059,
043137,
054902,
054902,
062745,
066667,
070588,
062745,
058824,
058824,
066667,
101961,
152941,
301961,
388235,
501961,
368627,
376471,
474510,
439216,
439216,
443137,
380392,
368627,
325490,
239216,
164706,
098039,
058824,
058824,
050980,
054902,
043137,
050980,
058824,
058824,
058824,
066667,
070588,
066667,
062745,
062745,
078431,
101961,
156863,
262745,
305882,
321569,
192157,
258824,
270588,
243137,
376471,
380392,
. 341176,

OO0 0000000000000 000000000000000000000000000000000000000000000
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. 266667,
. 227451,
203922,
121569,
094118,
062745,
050980,
050980,
035294,
035294,
047059,
050980,
058824,
058824,
062745,
062745,
066667,
066667,
062745,
074510,
098039,
133333,
129412,
192157,
192157,
172549,
090196,
098039,
223529,
290196,
266667,
274510,
200000,
133333,
117647,
105882,
066667,
054902,
047059,
047059,
047059,
023529,
043137,
043137,
047059,
054902,
058824,
058824,
054902,
062745,
066667,
070588,
082353,
086275,
070588,
121569,
160784,
098039,
. 066667,
. 113725,
. 164706,

O 0000000000000 00000000000000000000000000000000000000000000000
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. 184314,
. 149020,
117647,
113725,
090196,
054902,
082353,
062745,
043137,
047059,
043137,
035294,
035294,
035294,
043137,
043137,
050980,
050980,
054902,
062745,
062745,
062745,
066667,
062745,
054902,
078431,
082353,
090196,
098039,
054902,
074510,
098039,
098039,
086275,
078431,
066667,
062745,
047059,
062745,
062745,
054902,
047059,
039216,
031373,
023529,
031373,
031373,
043137,
047059,
050980,
054902,
062745,
058824,
062745,
058824,
062745,
058824,
. 066667,
. 066667,
. 062745,
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. 078431,
062745,
066667,
078431,
078431,
062745,
062745,
062745,
050980,
043137,
054902,
050980,
047059,
039216,
039216,
. 031373,

©C000000000000000
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#VRML V2.0 utf8

VWHO John L. Morel and
WHAT: mount 128x128
VHY: Mount ai n El evati onGid generated by inmwl

WHERE: San Di ego Superconputer Center
VHEN: Tue Apr 29 09: 10: 45 PDT 1997
HOW VRML 2.0

HHHHH R

Vi ewpoint { position 1.253 1.7 4.5 orientation 1.0 0.0 0.0 -0.5}
Shape {
appear ance Appearance {
material Material {
}

}
geonetry ElevationGid {

xDi mensi on 128
zDi nmensi on 128
xSpaci ng 0. 02
zSpaci ng 0.02
solid TRUE

hei ght [

. 019608,
015686,
019608,
023529,
027451,
031373,
031373,
031373,
031373,
027451,
035294,
035294,
035294,
031373,
031373,
039216,
043137,
043137,
039216,
043137,
043137,
043137,
047059,
050980,
050980,
050980,
047059,
047059,
047059,
050980,
050980,
054902,
054902,
058824,
066667,
062745,
054902,
050980,
. 054902,

OO0 000000000000000000000000000000000000
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. 054902,
054902,
058824,
062745,
058824,
054902,
058824,
062745,
066667,
066667,
066667,
058824,
062745,
062745,
058824,
058824,
062745,
062745,
062745,
058824,
062745,
062745,
062745,
062745,
062745,
062745,
066667,
066667,
066667,
062745,
062745,
066667,
062745,
062745,
062745,
058824,
058824,
058824,
062745,
062745,
062745,
058824,
054902,
054902,
058824,
062745,
058824,
054902,
050980,
054902,
054902,
054902,
050980,
054902,
058824,
058824,
054902,
047059,
047059,
047059,
. 050980,

O 0000000000000 00000000000000000000000000000000000000000000000
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. 050980,
050980,
047059,
047059,
047059,
043137,
043137,
043137,
039216,
039216,
035294,
035294,
035294,
035294,
031373,
027451,
031373,
035294,
031373,
031373,
031373,
031373,
023529,
019608,
019608,
019608,
015686,
015686,
019608,
019608,
015686,
019608,
027451,
031373,
031373,
035294,
035294,
031373,
035294,
039216,
039216,
035294,
035294,
039216,
043137,
043137,
039216,
047059,
047059,
047059,
047059,
050980,
054902,
054902,
050980,
047059,
047059,
050980,
050980,
. 054902,

OO0 0000000000000 000000000000000000000000000000000000000000000
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. 058824,
062745,
066667,
062745,
054902,
058824,
058824,
058824,
058824,
058824,
058824,
058824,
058824,
062745,
066667,
066667,
066667,
066667,
062745,
066667,
062745,
058824,
062745,
062745,
062745,
062745,
062745,
066667,
066667,
062745,
062745,
066667,
066667,
066667,
066667,
066667,
066667,
066667,
062745,
062745,
058824,
058824,
058824,
062745,
062745,
062745,
066667,
066667,
062745,
054902,
058824,
062745,
062745,
062745,
058824,
058824,
058824,
058824,
054902,
054902,
. 058824,

O 0000000000000 00000000000000000000000000000000000000000000000
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. 058824,
058824,
058824,
054902,
047059,
050980,
054902,
054902,
054902,
050980,
050980,
047059,
039216,
039216,
039216,
039216,
039216,
043137,
039216,
039216,
035294,
027451,
027451,
035294,
035294,
031373,
031373,
027451,
027451,
023529,
023529,
023529,
023529,
019608,
019608,
019608,
023529,
023529,
019608,
023529,
031373,
031373,
035294,
039216,
035294,
035294,
039216,
039216,
035294,
039216,
043137,
043137,
043137,
043137,
047059,
047059,
047059,
047059,
050980,
. 054902,

OO0 0000000000000 000000000000000000000000000000000000000000000
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. 054902,
054902,
050980,
047059,
050980,
054902,
054902,
058824,
066667,
066667,
058824,
054902,
058824,
062745,
062745,
058824,
058824,
058824,
058824,
062745,
062745,
066667,
066667,
066667,
066667,
066667,
066667,
066667,
062745,
062745,
066667,
066667,
062745,
062745,
066667,
066667,
066667,
062745,
066667,
066667,
066667,
066667,
066667,
066667,
066667,
062745,
058824,
058824,
058824,
058824,
062745,
062745,
062745,
066667,
066667,
066667,
062745,
058824,
062745,
062745,
. 066667,

O 0000000000000 00000000000000000000000000000000000000000000000
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. 066667,
066667,
062745,
062745,
062745,
058824,
058824,
062745,
062745,
062745,
058824,
050980,
054902,
054902,
058824,
058824,
058824,
054902,
047059,
039216,
039216,
043137,
039216,
043137,
047059,
043137,
039216,
035294,
031373,
031373,
035294,
035294,
035294,
027451,
023529,
019608,
023529,
027451,
027451,
023529,
019608,
023529,
019608,
027451,
031373,
027451,
027451,
031373,
031373,
035294,
039216,
039216,
035294,
039216,
039216,
035294,
043137,
047059,
047059,
. 043137,

OO0 0000000000000 000000000000000000000000000000000000000000000
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. 043137,
043137,
047059,
050980,
047059,
050980,
054902,
054902,
058824,
054902,
047059,
050980,
054902,
054902,
062745,
066667,
062745,
054902,
054902,
062745,
066667,
066667,
062745,
062745,
062745,
058824,
062745,
062745,
066667,
066667,
066667,
066667,
066667,
070588,
066667,
066667,
066667,
066667,
066667,
062745,
062745,
062745,
066667,
066667,
066667,
066667,
066667,
066667,
066667,
066667,
066667,
066667,
062745,
062745,
062745,
062745,
058824,
062745,
062745,
062745,
. 062745,

O 0000000000000 00000000000000000000000000000000000000000000000
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. 066667,
070588,
066667,
066667,
066667,
066667,
070588,
070588,
070588,
070588,
070588,
066667,
062745,
066667,
066667,
066667,
066667,
062745,
058824,
054902,
054902,
058824,
062745,
062745,
058824,
047059,
043137,
047059,
047059,
043137,
047059,
047059,
039216,
035294,
039216,
039216,
035294,
035294,
035294,
031373,
027451,
023529,
019608,
023529,
027451,
027451,
023529,
019608,
023529,
019608,
027451,
031373,
031373,
027451,
027451,
031373,
035294,
039216,
039216,
. 035294,

OO0 0000000000000 000000000000000000000000000000000000000000000
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. 039216,
039216,
035294,
039216,
047059,
047059,
047059,
047059,
047059,
047059,
050980,
050980,
050980,
050980,
054902,
058824,
054902,
047059,
050980,
054902,
054902,
058824,
062745,
058824,
054902,
058824,
062745,
066667,
066667,
062745,
062745,
062745,
062745,
062745,
062745,
066667,
066667,
066667,
066667,
066667,
070588,
070588,
070588,
066667,
066667,
066667,
066667,
062745,
066667,
070588,
070588,
070588,
070588,
070588,
066667,
066667,
066667,
066667,
066667,
066667,
. 066667,

O 0000000000000 00000000000000000000000000000000000000000000000
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. 062745,
062745,
062745,
062745,
066667,
062745,
066667,
070588,
074510,
074510,
074510,
074510,
070588,
074510,
074510,
074510,
078431,
074510,
062745,
062745,
074510,
074510,
070588,
070588,
062745,
062745,
058824,
058824,
062745,
066667,
066667,
062745,
054902,
047059,
050980,
050980,
047059,
050980,
043137,
039216,
043137,
043137,
043137,
039216,
039216,
035294,
031373,
031373,
031373,
027451,
027451,
027451,
027451,
023529,
023529,
027451,
023529,
027451,
031373,
. 031373,

OO0 0000000000000 000000000000000000000000000000000000000000000
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. 027451,
027451,
031373,
035294,
039216,
039216,
039216,
043137,
039216,
031373,
039216,
047059,
050980,
050980,
050980,
050980,
047059,
054902,
054902,
054902,
050980,
050980,
054902,
054902,
047059,
050980,
054902,
054902,
054902,
062745,
058824,
058824,
062745,
066667,
066667,
066667,
066667,
066667,
066667,
062745,
058824,
062745,
066667,
066667,
070588,
070588,
070588,
070588,
070588,
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043137,
043137,
047059,
047059,
043137,
043137,
039216,
035294,
039216,
043137,
047059,
043137,
035294,
039216,
050980,
054902,
058824,
058824,
062745,
062745,
070588,
070588,
062745,
062745,
066667,
066667,
066667,
066667,
070588,
082353,
101961,
125490,
160784,
184314,
203922,
231373,
266667,
298039,
325490,
345098,
356863,
368627,
368627,
376471,
380392,
376471,
368627,
352941,
341176,
329412,
321569,
321569,
321569,
305882,
290196,
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. 180392,
. 156863,
129412,
105882,
090196,
082353,
074510,
070588,
062745,
062745,
062745,
062745,
054902,
047059,
043137,
043137,
043137,
043137,
043137,
039216,
039216,
043137,
047059,
050980,
054902,
054902,
054902,
054902,
050980,
054902,
062745,
066667,
066667,
062745,
058824,
058824,
066667,
066667,
070588,
074510,
078431,
078431,
078431,
082353,
078431,
078431,
078431,
074510,
066667,
062745,
062745,
062745,
058824,
058824,
058824,
058824,
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050980,
047059,
050980,
050980,
050980,
047059,
039216,
039216,
039216,
043137,
043137,
043137,
043137,
039216,
035294,
043137,
047059,
047059,
039216,
035294,
043137,
054902,
058824,
062745,
066667,
070588,
070588,
078431,
078431,
070588,
070588,
074510,
078431,
082353,
086275,
098039,
109804,
125490,
141176,
152941,
156863,
168627,
207843,
247059,
282353,
313726,
337255,
356863,
372549,
384314,
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392157,
380392,
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313726,
301961,
274510,
239216,
207843,
188235,
164706,
141176,
113725,
090196,
074510,
070588,
066667,
062745,
058824,
058824,
058824,
058824,
054902,
047059,
043137,
047059,
050980,
047059,
043137,
039216,
043137,
047059,
050980,
050980,
054902,
058824,
058824,
058824,
054902,
054902,
058824,
066667,
066667,
066667,
062745,
062745,
066667,
066667,
070588,
074510,
074510,
078431,
078431,
082353,
082353,
082353,
078431,
074510,
070588,
062745,
058824,
058824,
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058824,
054902,
054902,
054902,
050980,
047059,
043137,
047059,
047059,
047059,
050980,
050980,
047059,
039216,
039216,
039216,
039216,
043137,
043137,
039216,
035294,
035294,
043137,
047059,
043137,
035294,
035294,
047059,
054902,
058824,
066667,
074510,
074510,
074510,
086275,
098039,
090196,
082353,
078431,
078431,
094118,
113725,
133333,
149020,
160784,
180392,
192157,
180392,
184314,
227451,
270588,
290196,
309804,
333333,
349020,
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396078,
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372549,
364706,
352941,
349020,
345098,
341176,
329412,
321569,
309804,
286275,
258824,
219608,
176471,
137255,
113725,
094118,
074510,
070588,
070588,
062745,
058824,
054902,
050980,
054902,
054902,
054902,
050980,
050980,
054902,
050980,
047059,
039216,
043137,
050980,
050980,
047059,
047059,
050980,
054902,
058824,
062745,
062745,
058824,
058824,
062745,
066667,
066667,
066667,
066667,
066667,
066667,
070588,
074510,
074510,
074510,
078431,
082353,
082353,
082353,
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070588,
066667,
062745,
062745,
058824,
058824,
058824,
058824,
054902,
050980,
050980,
050980,
043137,
039216,
039216,
039216,
043137,
047059,
047059,
043137,
039216,
035294,
039216,
039216,
039216,
039216,
039216,
035294,
035294,
039216,
043137,
039216,
039216,
047059,
050980,
050980,
058824,
070588,
082353,
086275,
082353,
094118,
117647,
113725,
094118,
078431,
074510,
086275,
109804,
137255,
152941,
160784,
184314,
211765,
219608,
231373,
270588,
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. 341176,
356863,
368627,
384314,
403922,
396078,
380392,
372549,
368627,
368627,
360784,
356863,
356863,
345098,
329412,
317647,
309804,
301961,
282353,
247059,
192157,
152941,
129412,
105882,
086275,
082353,
078431,
066667,
062745,
058824,
054902,
054902,
058824,
058824,
058824,
054902,
050980,
043137,
043137,
043137,
050980,
050980,
050980,
043137,
043137,
043137,
047059,
054902,
058824,
062745,
062745,
058824,
062745,
062745,
062745,
066667,
070588,
070588,
070588,
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O 0000000000000 00000000000000000000000000000000000000000000000

file:///ID|/CD-RV-multimidia/Apresentacoes/VRML/slides/mount128.wrl (62 of 272) [21/3/2002 15:32:06]



file:///D)/CD-RV-multimidia/A presentacoes/\VVRML/slidesymount128.wrl
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074510,
078431,
082353,
082353,
078431,
078431,
074510,
074510,
070588,
066667,
062745,
062745,
058824,
058824,
054902,
050980,
047059,
047059,
050980,
047059,
043137,
035294,
035294,
043137,
043137,
043137,
043137,
039216,
035294,
035294,
035294,
035294,
035294,
035294,
035294,
035294,
039216,
039216,
035294,
043137,
050980,
050980,
054902,
058824,
070588,
082353,
098039,
101961,
113725,
137255,
129412,
101961,
082353,
078431,
082353,
090196,
109804,
121569,
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. 149020,
. 180392,
211765,
239216,
274510,
309804,
329412,
341176,
352941,
364706,
388235,
407843,
388235,
364706,
364706,
364706,
360784,
356863,
360784,
356863,
341176,
325490,
313726,
301961,
305882,
298039,
266667,
227451,
192157,
156863,
121569,
109804,
101961,
090196,
078431,
070588,
062745,
058824,
058824,
062745,
062745,
058824,
054902,
047059,
047059,
050980,
054902,
054902,
050980,
050980,
050980,
050980,
047059,
043137,
047059,
054902,
058824,
062745,
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070588,
070588,
070588,
074510,
074510,
074510,
074510,
078431,
082353,
082353,
082353,
082353,
078431,
074510,
074510,
070588,
066667,
062745,
062745,
058824,
058824,
054902,
050980,
047059,
047059,
050980,
050980,
047059,
039216,
031373,
039216,
043137,
043137,
039216,
039216,
039216,
031373,
031373,
035294,
035294,
031373,
031373,
031373,
035294,
035294,
035294,
039216,
043137,
043137,
047059,
058824,
074510,
086275,
105882,
121569,
145098,
164706,
145098,
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086275,
094118,
098039,
098039,
101961,
113725,
137255,
164706,
192157,
219608,
258824,
294118,
305882,
305882,
317647,
345098,
380392,
392157,
368627,
352941,
352941,
349020,
345098,
352941,
364706,
352941,
333333,
317647,
301961,
286275,
290196,
294118,
286275,
254902,
215686,
172549,
137255,
125490,
113725,
098039,
086275,
074510,
062745,
054902,
050980,
054902,
054902,
050980,
050980,
050980,
054902,
058824,
058824,
054902,
050980,
050980,
054902,
058824,
050980,
. 043137,
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058824,
062745,
066667,
070588,
070588,
070588,
070588,
070588,
070588,
070588,
074510,
074510,
078431,
078431,
082353,
082353,
082353,
082353,
082353,
078431,
070588,
066667,
062745,
058824,
058824,
062745,
058824,
058824,
054902,
054902,
047059,
043137,
047059,
047059,
050980,
047059,
035294,
035294,
035294,
039216,
039216,
039216,
039216,
031373,
027451,
031373,
035294,
031373,
027451,
031373,
031373,
031373,
035294,
035294,
035294,
043137,
050980,
058824,
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OO0 0000000000000 000000000000000000000000000000000000000000000

file:///ID|/CD-RV-multimidia/Apresentacoes/VRML/slides/mount128.wrl (67 of 272) [21/3/2002 15:32:06]



file:///D)/CD-RV-multimidia/A presentacoes/\VVRML/slidesymount128.wrl
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. 105882,
133333,
180392,
200000,
172549,
129412,
105882,
109804,
117647,
121569,
117647,
121569,
137255,
164706,
192157,
215686,
231373,
258824,
282353,
290196,
290196,
313726,
352941,
384314,
372549,
345098,
341176,
345098,
333333,
325490,
341176,
349020,
341176,
325490,
301961,
282353,
266667,
266667,
274510,
274510,
258824,
227451,
188235,
156863,
129412,
109804,
094118,
082353,
074510,
062745,
047059,
043137,
047059,
047059,
050980,
054902,
058824,
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. 054902,
047059,
043137,
054902,
054902,
054902,
047059,
050980,
058824,
066667,
070588,
070588,
070588,
070588,
066667,
066667,
066667,
070588,
074510,
074510,
074510,
078431,
082353,
086275,
082353,
078431,
078431,
078431,
070588,
062745,
058824,
058824,
058824,
058824,
058824,
054902,
054902,
054902,
047059,
043137,
043137,
047059,
047059,
047059,
043137,
035294,
031373,
035294,
035294,
035294,
035294,
035294,
031373,
031373,
031373,
031373,
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. 031373,
031373,
035294,
050980,
066667,
070588,
070588,
086275,
117647,
149020,
200000,
235294,
215686,
168627,
137255,
129412,
137255,
141176,
145098,
160784,
168627,
180392,
203922,
231373,
247059,
258824,
274510,
286275,
298039,
325490,
356863,
372549,
345098,
317647,
321569,
329412,
325490,
313726,
309804,
321569,
317647,
294118,
266667,
254902,
243137,
243137,
239216,
231373,
235294,
231373,
207843,
172549,
137255,
109804,
094118,
082353,
074510,
062745,
050980,
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O 0000000000000 00000000000000000000000000000000000000000000000

file:///ID|/CD-RV-multimidia/Apresentacoes/VRML/slides/mount128.wrl (70 of 272) [21/3/2002 15:32:06]



file:///D)/CD-RV-multimidia/A presentacoes/\VVRML/slidesymount128.wrl

. 054902,
058824,
058824,
062745,
062745,
058824,
058824,
054902,
047059,
043137,
050980,
054902,
054902,
054902,
054902,
058824,
062745,
066667,
066667,
070588,
070588,
066667,
070588,
070588,
070588,
070588,
074510,
074510,
082353,
086275,
086275,
082353,
082353,
078431,
074510,
070588,
070588,
066667,
066667,
062745,
054902,
054902,
054902,
050980,
050980,
050980,
043137,
039216,
039216,
043137,
043137,
043137,
035294,
031373,
027451,
031373,
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027451,
027451,
027451,
027451,
027451,
027451,
031373,
035294,
043137,
058824,
078431,
090196,
086275,
086275,
121569,
168627,
215686,
258824,
262745,
223529,
184314,
152941,
152941,
160784,
164706,
192157,
207843,
207843,
211765,
223529,
243137,
262745,
274510,
286275,
301961,
321569,
337255,
341176,
321569,
298039,
298039,
305882,
305882,
286275,
270588,
278431,
278431,
243137,
211765,
203922,
203922,
207843,
192157,
188235,
215686,
223529,
203922,
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. 098039,
086275,
078431,
066667,
058824,
058824,
062745,
062745,
062745,
062745,
062745,
062745,
058824,
058824,
050980,
047059,
050980,
054902,
054902,
058824,
058824,
058824,
058824,
062745,
062745,
066667,
070588,
070588,
070588,
074510,
074510,
074510,
074510,
078431,
078431,
086275,
086275,
086275,
086275,
082353,
078431,
074510,
070588,
070588,
070588,
066667,
062745,
054902,
047059,
047059,
047059,
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047059,
043137,
039216,
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027451,
027451,
031373,
031373,
027451,
027451,
027451,
027451,
027451,
027451,
027451,
027451,
031373,
039216,
043137,
050980,
066667,
086275,
109804,
117647,
101961,
113725,
156863,
203922,
250980,
294118,
298039,
254902,
200000,
188235,
188235,
188235,
215686,
239216,
239216,
235294,
231373,
247059,
266667,
274510,
282353,
290196,
290196,
290196,
298039,
294118,
274510,
270588,
270588,
258824,
239216,
227451,
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243137,
223529,
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. 207843,
203922,
184314,
172549,
149020,
121569,
101961,
086275,
074510,
066667,
062745,
062745,
062745,
062745,
062745,
062745,
062745,
058824,
058824,
054902,
047059,
047059,
054902,
058824,
054902,
054902,
058824,
062745,
062745,
062745,
066667,
070588,
074510,
074510,
074510,
074510,
078431,
078431,
078431,
082353,
082353,
086275,
086275,
086275,
086275,
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082353,
074510,
070588,
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066667,
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058824,
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035294,
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035294,
035294,
031373,
031373,
027451,
027451,
031373,
027451,
027451,
027451,
027451,
023529,
027451,
027451,
027451,
035294,
043137,
054902,
066667,
078431,
098039,
137255,
156863,
152941,
133333,
149020,
180392,
219608,
298039,
360784,
317647,
250980,
235294,
223529,
207843,
239216,
258824,
254902,
250980,
247059,
250980,
262745,
266667,
270588,
270588,
247059,
235294,
258824,
266667,
250980,
231373,
211765,
188235,
184314,
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. 207843,
. 219608,
176471,
133333,
145098,
145098,
117647,
145098,
192157,
180392,
156863,
149020,
145098,
125490,
101961,
086275,
074510,
062745,
062745,
062745,
062745,
062745,
062745,
062745,
062745,
058824,
054902,
050980,
047059,
054902,
058824,
058824,
058824,
054902,
058824,
062745,
062745,
062745,
062745,
066667,
066667,
070588,
074510,
078431,
078431,
078431,
082353,
082353,
086275,
082353,
082353,
086275,
086275,
082353,
082353,
078431,
074510,
. 070588,
. 066667,
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. 058824,
054902,
047059,
039216,
031373,
035294,
039216,
039216,
035294,
039216,
035294,
035294,
031373,
031373,
031373,
035294,
031373,
027451,
027451,
027451,
027451,
023529,
027451,
027451,
027451,
027451,
031373,
035294,
047059,
062745,
090196,
098039,
109804,
156863,
192157,
203922,
207843,
207843,
219608,
243137,
309804,
388235,
360784,
305882,
294118,
262745,
235294,
270588,
290196,
282353,
270588,
258824,
247059,
250980,
254902,
254902,
243137,
207843,
207843,
239216,
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. 215686,
. 192157,
160784,
133333,
137255,
160784,
152941,
168627,
196078,
176471,
141176,
121569,
113725,
105882,
129412,
160784,
152941,
129412,
117647,
125490,
117647,
105882,
090196,
078431,
070588,
066667,
062745,
058824,
058824,
058824,
058824,
058824,
054902,
050980,
050980,
054902,
058824,
054902,
062745,
058824,
054902,
054902,
058824,
058824,
058824,
058824,
058824,
058824,
066667,
074510,
078431,
078431,
078431,
078431,
082353,
086275,
082353,
. 082353,
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. 082353,
078431,
078431,
078431,
070588,
066667,
062745,
058824,
054902,
050980,
047059,
039216,
035294,
035294,
035294,
035294,
035294,
035294,
031373,
031373,
027451,
027451,
031373,
031373,
027451,
027451,
027451,
027451,
027451,
027451,
027451,
027451,
027451,
031373,
035294,
047059,
074510,
105882,
125490,
129412,
164706,
227451,
274510,
301961,
305882,
301961,
317647,
364706,
423529,
411765,
372549,
345098,
294118,
262745,
301961,
329412,
309804,
286275,
262745,
239216,
. 227451,
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. 231373,
. 227451,
207843,
180392,
196078,
227451,
215686,
188235,
164706,
145098,
113725,
113725,
133333,
125490,
129412,
149020,
152941,
137255,
101961,
086275,
105882,
121569,
133333,
125490,
105882,
094118,
094118,
098039,
094118,
090196,
086275,
078431,
074510,
066667,
062745,
062745,
062745,
058824,
054902,
047059,
047059,
054902,
058824,
058824,
058824,
058824,
062745,
058824,
054902,
054902,
054902,
058824,
062745,
062745,
066667,
066667,
074510,
. 078431,
. 082353,
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. 078431,
082353,
082353,
082353,
078431,
082353,
082353,
082353,
078431,
074510,
074510,
070588,
066667,
062745,
058824,
058824,
054902,
050980,
043137,
035294,
027451,
027451,
031373,
035294,
031373,
031373,
027451,
027451,
027451,
027451,
027451,
027451,
023529,
027451,
027451,
027451,
027451,
027451,
027451,
031373,
035294,
035294,
050980,
090196,
137255,
168627,
184314,
203922,
278431,
368627,
392157,
392157,
388235,
388235,
443137,
501961,
486275,
439216,
384314,
317647,
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. 329412,
337255,
309804,
286275,
262745,
227451,
200000,
188235,
196078,
188235,
160784,
176471,
203922,
196078,
168627,
137255,
117647,
101961,
101961,
121569,
105882,
098039,
113725,
121569,
121569,
094118,
074510,
098039,
109804,
105882,
101961,
086275,
078431,
078431,
078431,
082353,
082353,
082353,
082353,
078431,
074510,
070588,
066667,
062745,
058824,
050980,
047059,
054902,
062745,
062745,
062745,
058824,
058824,
058824,
058824,
058824,
058824,
058824,
058824,
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. 066667,
070588,
070588,
070588,
074510,
082353,
082353,
078431,
078431,
086275,
086275,
082353,
078431,
078431,
082353,
078431,
074510,
066667,
062745,
058824,
058824,
054902,
054902,
050980,
043137,
039216,
035294,
027451,
027451,
027451,
031373,
027451,
027451,
027451,
027451,
027451,
027451,
027451,
023529,
023529,
027451,
027451,
031373,
031373,
031373,
031373,
035294,
039216,
047059,
062745,
094118,
160784,
223529,
258824,
282353,
337255,
419608,
462745,
466667,
462745,
. 462745,
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. 517647,
. 576471,
549020,
486275,
415686,
364706,
364706,
364706,
333333,
294118,
270588,
250980,
215686,
172549,
149020,
164706,
168627,
145098,
145098,
164706,
168627,
152941,
117647,
090196,
078431,
094118,
113725,
101961,
082353,
090196,
098039,
101961,
086275,
062745,
078431,
094118,
086275,
078431,
074510,
074510,
074510,
070588,
066667,
070588,
074510,
074510,
074510,
074510,
066667,
062745,
058824,
054902,
050980,
054902,
058824,
062745,
062745,
. 062745,
. 058824,
. 054902,
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. 058824,
062745,
062745,
062745,
062745,
062745,
062745,
066667,
070588,
070588,
070588,
070588,
078431,
082353,
078431,
082353,
086275,
086275,
082353,
078431,
070588,
074510,
074510,
074510,
066667,
054902,
047059,
047059,
047059,
047059,
043137,
035294,
031373,
031373,
027451,
031373,
031373,
027451,
027451,
023529,
027451,
027451,
027451,
027451,
027451,
023529,
027451,
027451,
027451,
031373,
035294,
035294,
039216,
047059,
050980,
058824,
086275,
105882,
152941,
239216,
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. 372549,
411765,
454902,
505882,
541176,
537255,
541176,
592157,
631373,
596078,
517647,
458824,
450980,
443137,
400000,
345098,
298039,
262745,
239216,
207843,
156863,
121569,
129412,
141176,
117647,
105882,
121569,
133333,
133333,
113725,
086275,
070588,
086275,
101961,
094118,
074510,
074510,
082353,
086275,
074510,
054902,
062745,
078431,
070588,
062745,
066667,
070588,
074510,
062745,
054902,
058824,
070588,
070588,
070588,
070588,
066667,
058824,
058824,
058824,
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. 062745,
062745,
062745,
058824,
054902,
054902,
058824,
058824,
058824,
062745,
062745,
062745,
062745,
066667,
066667,
070588,
070588,
070588,
070588,
078431,
082353,
082353,
082353,
086275,
086275,
086275,
078431,
070588,
066667,
070588,
070588,
062745,
054902,
047059,
043137,
039216,
039216,
035294,
035294,
031373,
031373,
031373,
035294,
031373,
027451,
023529,
023529,
027451,
027451,
027451,
027451,
027451,
027451,
027451,
031373,
031373,
031373,
035294,
039216,
047059,
. 062745,
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. 062745,
066667,
101961,
145098,
176471,
235294,
337255,
443137,
513726,
537255,
560784,
603922,
623529,
627451,
654902,
670588,
623529,
560784,
541176,
533333,
490196,
423529,
364706,
309804,
254902,
211765,
180392,
145098,
113725,
105882,
105882,
090196,
082353,
094118,
105882,
113725,
101961,
082353,
066667,
074510,
086275,
082353,
066667,
070588,
074510,
074510,
062745,
050980,
054902,
066667,
058824,
050980,
058824,
062745,
058824,
047059,
039216,
050980,
062745,
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. 066667,
066667,
062745,
058824,
062745,
062745,
062745,
066667,
066667,
062745,
054902,
050980,
047059,
058824,
058824,
058824,
058824,
062745,
062745,
062745,
066667,
066667,
066667,
070588,
070588,
070588,
078431,
082353,
082353,
082353,
082353,
086275,
086275,
082353,
078431,
070588,
066667,
066667,
062745,
058824,
054902,
047059,
047059,
043137,
035294,
031373,
031373,
031373,
035294,
035294,
031373,
027451,
023529,
023529,
023529,
027451,
031373,
027451,
027451,
027451,
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. 035294,
039216,
035294,
039216,
047059,
066667,
090196,
086275,
074510,
109804,
176471,
247059,
294118,
341176,
447059,
568627,
627451,
631373,
658824,
698039,
705882,
709804,
701961,
658824,
631373,
619608,
580392,
513726,
443137,
376471,
301961,
239216,
192157,
156863,
145098,
137255,
121569,
098039,
078431,
070588,
074510,
086275,
094118,
082353,
066667,
062745,
066667,
074510,
070588,
062745,
062745,
066667,
066667,
054902,
047059,
054902,
066667,
058824,
050980,
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. 047059,
043137,
043137,
043137,
050980,
058824,
062745,
066667,
066667,
066667,
062745,
062745,
066667,
066667,
066667,
066667,
062745,
058824,
054902,
047059,
054902,
054902,
054902,
058824,
062745,
062745,
062745,
062745,
062745,
066667,
070588,
070588,
070588,
074510,
082353,
086275,
082353,
078431,
078431,
086275,
086275,
082353,
078431,
070588,
062745,
062745,
058824,
054902,
054902,
050980,
047059,
043137,
035294,
035294,
031373,
031373,
031373,
027451,
023529,
023529,
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. 023529,
027451,
031373,
031373,
027451,
031373,
031373,
043137,
054902,
054902,
054902,
066667,
090196,
121569,
121569,
101961,
133333,
203922,
286275,
372549,
415686,
439216,
525490,
627451,
682353,
713726,
741176,
760784,
760784,
741176,
709804,
682353,
643137,
584314,
509804,
439216,
364706,
290196,
239216,
203922,
176471,
168627,
160784,
141176,
113725,
094118,
074510,
070588,
078431,
078431,
066667,
058824,
058824,
054902,
058824,
058824,
054902,
058824,
062745,
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. 047059,
047059,
054902,
062745,
058824,
047059,
043137,
050980,
054902,
054902,
054902,
058824,
062745,
066667,
066667,
074510,
070588,
062745,
062745,
066667,
066667,
066667,
062745,
062745,
062745,
058824,
050980,
050980,
054902,
058824,
062745,
062745,
062745,
062745,
062745,
062745,
066667,
070588,
070588,
070588,
074510,
078431,
082353,
082353,
078431,
074510,
074510,
078431,
078431,
078431,
074510,
066667,
058824,
058824,
058824,
054902,
050980,
050980,
047059,
043137,
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. 035294,
031373,
027451,
027451,
023529,
023529,
023529,
023529,
027451,
031373,
031373,
035294,
035294,
035294,
043137,
062745,
078431,
086275,
098039,
121569,
160784,
160784,
152941,
211765,
290196,
349020,
419608,
494118,
517647,
509804,
580392,
701961,
772549,
784314,
796078,
796078,
780392,
756863,
709804,
647059,
576471,
501961,
427451,
356863,
301961,
262745,
227451,
207843,
192157,
164706,
137255,
117647,
101961,
082353,
070588,
070588,
066667,
058824,
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. 043137,
043137,
047059,
054902,
054902,
050980,
047059,
050980,
050980,
054902,
054902,
050980,
043137,
047059,
058824,
062745,
062745,
062745,
066667,
066667,
070588,
070588,
074510,
070588,
062745,
066667,
066667,
066667,
066667,
062745,
062745,
062745,
058824,
050980,
058824,
062745,
062745,
062745,
066667,
066667,
066667,
066667,
066667,
066667,
070588,
070588,
074510,
074510,
074510,
078431,
082353,
082353,
074510,
070588,
070588,
070588,
070588,
074510,
070588,
062745,
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. 062745,
058824,
050980,
043137,
039216,
039216,
039216,
035294,
031373,
027451,
023529,
023529,
023529,
023529,
023529,
027451,
031373,
035294,
039216,
043137,
043137,
047059,
058824,
086275,
125490,
145098,
172549,
215686,
219608,
215686,
305882,
419608,
490196,
505882,
545098,
619608,
603922,
592157,
713726,
807843,
823529,
823529,
815686,
803922,
780392,
733333,
662745,
596078,
533333,
458824,
388235,
341176,
290196,
247059,
231373,
207843,
172549,
137255,
109804,
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. 078431,
062745,
054902,
058824,
054902,
047059,
039216,
035294,
035294,
043137,
050980,
047059,
043137,
047059,
050980,
050980,
050980,
047059,
043137,
047059,
054902,
058824,
062745,
062745,
062745,
062745,
066667,
066667,
070588,
070588,
066667,
066667,
066667,
066667,
066667,
066667,
066667,
062745,
062745,
054902,
050980,
058824,
062745,
062745,
066667,
066667,
066667,
066667,
066667,
066667,
070588,
070588,
070588,
070588,
074510,
074510,
074510,
082353,
086275,
082353,
. 074510,
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. 066667,
062745,
062745,
062745,
066667,
062745,
058824,
054902,
050980,
047059,
039216,
035294,
031373,
035294,
035294,
031373,
027451,
023529,
023529,
023529,
023529,
023529,
023529,
031373,
035294,
043137,
050980,
058824,
066667,
074510,
094118,
145098,
203922,
247059,
298039,
305882,
298039,
380392,
505882,
600000,
619608,
627451,
682353,
674510,
658824,
752941,
831373,
847059,
843137,
827451,
796078,
764706,
737255,
682353,
611765,
560784,
505882,
450980,
388235,
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. 278431,
. 247059,
211765,
176471,
145098,
109804,
082353,
066667,
054902,
043137,
047059,
047059,
043137,
031373,
031373,
039216,
043137,
043137,
043137,
043137,
043137,
043137,
043137,
043137,
043137,
047059,
054902,
054902,
058824,
058824,
062745,
062745,
062745,
066667,
066667,
066667,
066667,
066667,
066667,
066667,
066667,
066667,
066667,
066667,
062745,
062745,
058824,
054902,
058824,
062745,
062745,
062745,
062745,
062745,
066667,
066667,
070588,
070588,
. 070588,
. 066667,
. 066667,
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. 070588,
074510,
074510,
078431,
086275,
086275,
078431,
070588,
070588,
062745,
054902,
054902,
050980,
047059,
039216,
039216,
039216,
035294,
031373,
027451,
031373,
031373,
027451,
027451,
023529,
023529,
023529,
027451,
027451,
027451,
031373,
035294,
047059,
054902,
074510,
098039,
117647,
133333,
160784,
219608,
274510,
345098,
388235,
400000,
470588,
576471,
650980,
690196,
713726,
725490,
713726,
737255,
807843,
854902,
862745,
854902,
827451,
784314,
741176,
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. 694118,
. 635294,
. 580392,
537255,
494118,
431373,
360784,
298039,
250980,
211765,
180392,
145098,
113725,
090196,
066667,
047059,
035294,
035294,
035294,
035294,
031373,
031373,
035294,
035294,
039216,
039216,
047059,
043137,
039216,
039216,
039216,
047059,
050980,
054902,
054902,
058824,
058824,
062745,
066667,
066667,
066667,
066667,
066667,
062745,
066667,
066667,
066667,
066667,
066667,
066667,
066667,
062745,
062745,
062745,
062745,
062745,
062745,
062745,
. 062745,
. 062745,
. 062745,
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. 062745,
066667,
066667,
070588,
070588,
066667,
066667,
070588,
070588,
070588,
074510,
078431,
082353,
082353,
078431,
074510,
066667,
054902,
047059,
043137,
035294,
031373,
031373,
035294,
031373,
027451,
023529,
023529,
023529,
023529,
023529,
023529,
023529,
023529,
027451,
031373,
031373,
031373,
039216,
050980,
070588,
098039,
129412,
164706,
192157,
207843,
227451,
274510,
352941,
427451,
474510,
560784,
654902,
709804,
733333,
768627,
792157,
796078,
815686,
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. 858824,
874510,
854902,
823529,
788235,
749020,
701961,
682353,
670588,
627451,
552941,
486275,
439216,
384314,
317647,
258824,
223529,
188235,
145098,
113725,
098039,
074510,
054902,
043137,
039216,
031373,
027451,
027451,
027451,
031373,
035294,
039216,
043137,
043137,
043137,
039216,
039216,
043137,
050980,
050980,
054902,
058824,
062745,
062745,
062745,
066667,
066667,
066667,
066667,
066667,
066667,
066667,
062745,
066667,
066667,
066667,
066667,
066667,
062745,
062745,
. 062745,
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. 062745,
058824,
062745,
062745,
062745,
058824,
062745,
062745,
062745,
062745,
066667,
070588,
066667,
066667,
066667,
074510,
074510,
070588,
070588,
078431,
078431,
078431,
070588,
066667,
062745,
058824,
054902,
047059,
039216,
039216,
035294,
035294,
031373,
027451,
023529,
023529,
023529,
023529,
023529,
023529,
023529,
027451,
031373,
035294,
039216,
039216,
054902,
082353,
121569,
156863,
200000,
250980,
278431,
301961,
364706,
431373,
466667,
521569,
635294,
. 741176,
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. 780392,
. 780392,
. 800000,
839216,
862745,
862745,
854902,
866667,
878431,
854902,
827451,
803922,
764706,
709804,
658824,
627451,
588235,
513726,
454902,
423529,
384314,
309804,
235294,
203922,
176471,
129412,
098039,
086275,
070588,
058824,
050980,
043137,
035294,
027451,
027451,
027451,
031373,
035294,
039216,
043137,
043137,
039216,
039216,
043137,
047059,
050980,
050980,
054902,
058824,
058824,
058824,
062745,
062745,
062745,
066667,
066667,
066667,
066667,
. 062745,
. 066667,
. 066667,
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. 066667,
066667,
066667,
066667,
066667,
066667,
062745,
062745,
058824,
058824,
058824,
058824,
062745,
062745,
062745,
062745,
062745,
066667,
066667,
066667,
066667,
066667,
074510,
074510,
070588,
070588,
070588,
074510,
074510,
070588,
066667,
062745,
062745,
062745,
054902,
050980,
047059,
043137,
039216,
035294,
031373,
027451,
027451,
023529,
023529,
027451,
027451,
027451,
031373,
035294,
039216,
047059,
050980,
058824,
082353,
129412,
180392,
227451,
294118,
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. 384314,
466667,
552941,
588235,
623529,
705882,
792157,
835294,
835294,
827451,
847059,
878431,
890196,
890196,
886275,
882353,
862745,
843137,
815686,
780392,
733333,
662745,
580392,
505882,
419608,
368627,
368627,
337255,
266667,
203922,
160784,
133333,
094118,
066667,
062745,
058824,
050980,
043137,
039216,
031373,
031373,
031373,
031373,
031373,
035294,
039216,
039216,
035294,
035294,
039216,
047059,
047059,
047059,
050980,
054902,
054902,
050980,
050980,
054902,
062745,
. 062745,
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. 066667,
066667,
066667,
062745,
066667,
066667,
070588,
066667,
066667,
066667,
066667,
066667,
066667,
062745,
058824,
062745,
062745,
062745,
062745,
062745,
066667,
066667,
066667,
066667,
066667,
070588,
070588,
066667,
066667,
070588,
074510,
070588,
066667,
066667,
066667,
066667,
070588,
066667,
058824,
054902,
058824,
058824,
050980,
047059,
043137,
039216,
035294,
031373,
031373,
027451,
027451,
027451,
031373,
031373,
031373,
035294,
039216,
047059,
054902,
. 062745,
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. 062745,
074510,
109804,
168627,
219608,
294118,
376471,
435294,
517647,
627451,
709804,
745098,
764706,
815686,
870588,
882353,
874510,
870588,
890196,
909804,
909804,
901961,
886275,
874510,
854902,
831373,
803922,
764706,
709804,
635294,
529412,
411765,
333333,
313726,
290196,
243137,
180392,
121569,
082353,
058824,
047059,
047059,
047059,
039216,
035294,
031373,
031373,
031373,
031373,
031373,
031373,
035294,
035294,
035294,
031373,
035294,
043137,
047059,
047059,
047059,
. 050980,
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. 050980,
050980,
047059,
047059,
054902,
058824,
062745,
066667,
066667,
062745,
062745,
066667,
070588,
066667,
066667,
066667,
066667,
066667,
066667,
062745,
058824,
058824,
066667,
062745,
062745,
062745,
066667,
066667,
066667,
066667,
066667,
066667,
070588,
070588,
070588,
066667,
066667,
074510,
074510,
070588,
066667,
062745,
062745,
066667,
062745,
058824,
058824,
054902,
050980,
047059,
043137,
039216,
039216,
035294,
031373,
031373,
031373,
031373,
031373,
. 031373,
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. 035294,
043137,
047059,
054902,
054902,
054902,
058824,
062745,
070588,
090196,
137255,
207843,
294118,
403922,
494118,
572549,
654902,
745098,
803922,
819608,
854902,
894118,
913725,
913725,
905882,
905882,
917647,
921569,
913725,
901961,
890196,
874510,
858824,
839216,
807843,
760784,
690196,
592157,
486275,
400000,
333333,
262745,
184314,
117647,
082353,
054902,
039216,
031373,
035294,
035294,
031373,
027451,
027451,
027451,
027451,
027451,
027451,
027451,
031373,
031373,
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. 031373,
035294,
039216,
043137,
043137,
047059,
050980,
050980,
047059,
050980,
054902,
058824,
062745,
062745,
062745,
062745,
062745,
066667,
070588,
066667,
066667,
062745,
066667,
066667,
066667,
062745,
062745,
062745,
058824,
066667,
066667,
066667,
066667,
066667,
066667,
066667,
066667,
066667,
066667,
070588,
070588,
070588,
066667,
066667,
070588,
070588,
066667,
062745,
058824,
062745,
066667,
062745,
062745,
062745,
054902,
047059,
043137,
043137,
039216,
. 039216,
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. 035294,
031373,
031373,
031373,
031373,
035294,
035294,
039216,
047059,
058824,
070588,
074510,
070588,
070588,
070588,
086275,
105882,
149020,
231373,
325490,
423529,
505882,
584314,
674510,
756863,
803922,
843137,
890196,
913725,
925490,
929412,
929412,
925490,
929412,
929412,
925490,
917647,
905882,
898039,
890196,
874510,
835294,
764706,
694118,
639216,
572549,
494118,
376471,
231373,
141176,
109804,
094118,
062745,
039216,
031373,
031373,
031373,
027451,
027451,
023529,
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. 023529,
023529,
023529,
027451,
027451,
027451,
027451,
031373,
035294,
035294,
039216,
047059,
047059,
047059,
050980,
050980,
054902,
058824,
062745,
062745,
062745,
062745,
062745,
066667,
066667,
066667,
062745,
062745,
062745,
066667,
066667,
066667,
066667,
062745,
062745,
062745,
058824,
062745,
062745,
062745,
062745,
066667,
066667,
066667,
066667,
066667,
066667,
066667,
066667,
066667,
066667,
070588,
066667,
062745,
058824,
054902,
058824,
062745,
058824,
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. 058824,
058824,
050980,
050980,
047059,
047059,
039216,
035294,
031373,
031373,
031373,
031373,
031373,
035294,
043137,
054902,
066667,
086275,
098039,
105882,
105882,
098039,
105882,
137255,
172549,
243137,
325490,
384314,
443137,
521569,
623529,
705882,
768627,
839216,
890196,
917647,
929412,
937255,
941176,
941176,
941176,
941176,
937255,
925490,
917647,
905882,
890196,
862745,
815686,
721569,
643137,
615686,
572549,
501961,
388235,
254902,
200000,
176471,
121569,
074510,
. 058824,
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. 047059,
035294,
035294,
035294,
031373,
027451,
023529,
023529,
027451,
027451,
027451,
031373,
031373,
035294,
035294,
039216,
039216,
043137,
047059,
047059,
047059,
047059,
050980,
054902,
054902,
058824,
062745,
066667,
066667,
066667,
066667,
066667,
062745,
062745,
062745,
062745,
066667,
066667,
066667,
066667,
066667,
062745,
058824,
058824,
058824,
062745,
062745,
062745,
066667,
066667,
066667,
066667,
062745,
062745,
062745,
066667,
066667,
066667,
066667,
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. 062745,
058824,
054902,
054902,
054902,
054902,
054902,
054902,
058824,
058824,
054902,
050980,
047059,
043137,
039216,
031373,
031373,
031373,
027451,
027451,
031373,
047059,
062745,
074510,
101961,
125490,
152941,
168627,
152941,
145098,
176471,
215686,
266667,
333333,
388235,
450980,
517647,
572549,
647059,
749020,
839216,
882353,
909804,
929412,
941176,
949020,
949020,
949020,
949020,
941176,
929412,
913725,
890196,
866667,
835294,
788235,
709804,
635294,
572549,
494118,
. 407843,
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. 3450098,
305882,
266667,
200000,
129412,
098039,
090196,
070588,
047059,
047059,
047059,
039216,
031373,
027451,
027451,
027451,
031373,
031373,
035294,
035294,
035294,
039216,
039216,
043137,
043137,
043137,
043137,
043137,
047059,
047059,
047059,
050980,
058824,
062745,
066667,
066667,
062745,
062745,
062745,
058824,
058824,
062745,
062745,
062745,
066667,
066667,
066667,
066667,
062745,
062745,
066667,
066667,
066667,
066667,
066667,
066667,
066667,
066667,
062745,
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. 062745,
058824,
058824,
062745,
066667,
066667,
066667,
066667,
062745,
058824,
054902,
054902,
050980,
050980,
050980,
054902,
054902,
050980,
050980,
047059,
043137,
039216,
031373,
027451,
027451,
027451,
027451,
031373,
047059,
062745,
082353,
113725,
145098,
176471,
211765,
223529,
211765,
231373,
274510,
309804,
360784,
443137,
537255,
619608,
654902,
694118,
780392,
858824,
894118,
917647,
929412,
945098,
952941,
956863,
956863,
949020,
941176,
929412,
909804,
894118,
. 882353,

O 0000000000000 00000000000000000000000000000000000000000000000

file:///ID|/CD-RV-multimidia/Apresentacoes/VRML/slides/mount128.wrl (120 of 272) [21/3/2002 15:32:07]



file:///D)/CD-RV-multimidia/A presentacoes/\VVRML/slidesymount128.wrl

. 862745,
827451,
784314,
725490,
647059,
541176,
415686,
317647,
286275,
250980,
200000,
172549,
149020,
117647,
082353,
058824,
054902,
054902,
043137,
039216,
035294,
031373,
031373,
035294,
035294,
035294,
035294,
035294,
035294,
039216,
039216,
043137,
043137,
047059,
047059,
050980,
050980,
050980,
054902,
062745,
062745,
062745,
062745,
058824,
062745,
062745,
058824,
058824,
058824,
058824,
062745,
066667,
066667,
066667,
062745,
062745,
062745,
066667,
066667,
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. 066667,
066667,
066667,
066667,
066667,
062745,
058824,
058824,
058824,
058824,
058824,
062745,
066667,
066667,
062745,
062745,
058824,
054902,
054902,
050980,
050980,
050980,
050980,
050980,
050980,
050980,
050980,
047059,
043137,
031373,
027451,
023529,
027451,
023529,
027451,
039216,
054902,
074510,
098039,
117647,
145098,
203922,
274510,
290196,
298039,
333333,
380392,
431373,
498039,
576471,
666667,
741176,
780392,
835294,
886275,
913725,
925490,
937255,
949020,
960784,
. 960784,
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. 960784,
. 956863,
952941,
9450098,
933333,
921569,
909804,
894118,
870588,
835294,
780392,
709804,
639216,
525490,
388235,
305882,
274510,
266667,
247059,
192157,
145098,
113725,
086275,
070588,
058824,
050980,
043137,
039216,
035294,
035294,
035294,
035294,
035294,
035294,
035294,
039216,
039216,
039216,
043137,
043137,
047059,
050980,
050980,
054902,
054902,
058824,
058824,
058824,
058824,
058824,
062745,
062745,
062745,
062745,
062745,
062745,
062745,
. 062745,
. 062745,
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. 062745,
062745,
062745,
062745,
066667,
062745,
062745,
066667,
066667,
070588,
070588,
070588,
066667,
066667,
066667,
070588,
062745,
058824,
058824,
062745,
066667,
062745,
058824,
058824,
054902,
054902,
050980,
050980,
050980,
050980,
050980,
054902,
054902,
054902,
050980,
043137,
035294,
031373,
031373,
027451,
023529,
023529,
027451,
043137,
058824,
070588,
086275,
121569,
200000,
301961,
368627,
376471,
400000,
450980,
509804,
560784,
607843,
662745,
745098,
819608,
. 866667,
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. 882353,
. 901961,
921569,
941176,
956863,
964706,
964706,
964706,
960784,
960784,
956863,
949020,
937255,
921569,
905882,
878431,
847059,
792157,
725490,
666667,
611765,
541176,
470588,
415686,
376471,
309804,
227451,
180392,
152941,
113725,
086275,
066667,
050980,
043137,
039216,
039216,
035294,
035294,
031373,
035294,
039216,
039216,
043137,
043137,
043137,
043137,
043137,
047059,
047059,
050980,
050980,
054902,
054902,
058824,
058824,
058824,
058824,
. 062745,
. 062745,
. 062745,
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. 062745,
062745,
062745,
066667,
066667,
066667,
062745,
062745,
062745,
062745,
062745,
066667,
062745,
062745,
066667,
070588,
070588,
070588,
074510,
074510,
074510,
074510,
074510,
070588,
062745,
058824,
058824,
062745,
062745,
058824,
054902,
054902,
054902,
054902,
054902,
054902,
054902,
054902,
054902,
058824,
058824,
054902,
047059,
043137,
043137,
039216,
031373,
023529,
023529,
027451,
031373,
043137,
062745,
090196,
129412,
207843,
313726,
403922,
458824,
486275,
. 509804,
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. 564706,
. 631373,
686275,
721569,
756863,
811765,
843137,
858824,
894118,
925490,
9450098,
960784,
968627,
968627,
968627,
968627,
964706,
956863,
941176,
913725,
901961,
901961,
886275,
843137,
784314,
733333,
698039,
674510,
647059,
592157,
513726,
427451,
321569,
227451,
180392,
149020,
121569,
090196,
066667,
050980,
035294,
035294,
035294,
035294,
031373,
031373,
035294,
039216,
039216,
043137,
043137,
043137,
047059,
047059,
043137,
043137,
047059,
. 050980,
. 050980,
. 054902,
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. 058824,
058824,
062745,
062745,
062745,
062745,
062745,
062745,
062745,
066667,
066667,
066667,
066667,
066667,
066667,
066667,
062745,
062745,
070588,
070588,
070588,
070588,
070588,
070588,
070588,
070588,
070588,
070588,
070588,
066667,
066667,
062745,
062745,
058824,
054902,
054902,
054902,
054902,
054902,
054902,
054902,
054902,
054902,
054902,
054902,
058824,
058824,
058824,
054902,
050980,
058824,
058824,
047059,
035294,
027451,
023529,
023529,
023529,
035294,
054902,
. 090196,
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. 133333,
. 203922,
294118,
388235,
498039,
576471,
603922,
643137,
717647,
780392,
811765,
807843,
807843,
831373,
866667,
909804,
941176,
956863,
964706,
968627,
972549,
972549,
972549,
968627,
960784,
933333,
898039,
862745,
862745,
878431,
854902,
784314,
713726,
678431,
654902,
611765,
568627,
505882,
403922,
282353,
196078,
149020,
117647,
098039,
074510,
058824,
047059,
031373,
027451,
031373,
031373,
031373,
031373,
035294,
039216,
039216,
039216,
. 039216,
. 043137,
. 047059,
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. 043137,
039216,
039216,
043137,
047059,
050980,
054902,
050980,
054902,
062745,
062745,
062745,
062745,
062745,
062745,
062745,
062745,
062745,
066667,
066667,
070588,
070588,
066667,
066667,
062745,
070588,
074510,
074510,
074510,
074510,
074510,
074510,
070588,
070588,
066667,
062745,
062745,
058824,
058824,
058824,
058824,
054902,
054902,
054902,
054902,
054902,
054902,
054902,
054902,
054902,
054902,
058824,
062745,
062745,
062745,
058824,
062745,
066667,
062745,
050980,
. 035294,
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. 027451,
027451,
027451,
027451,
031373,
043137,
070588,
113725,
176471,
235294,
313726,
450980,
584314,
647059,
686275,
760784,
831373,
862745,
862745,
850980,
862745,
901961,
933333,
952941,
960784,
964706,
968627,
972549,
972549,
968627,
968627,
960784,
9450098,
921569,
866667,
815686,
815686,
831373,
807843,
709804,
600000,
556863,
521569,
482353,
450980,
380392,
278431,
211765,
168627,
121569,
078431,
054902,
047059,
039216,
027451,
023529,
027451,
027451,
027451,
. 031373,
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. 035294,
035294,
031373,
031373,
035294,
039216,
039216,
039216,
039216,
039216,
039216,
043137,
047059,
047059,
047059,
054902,
058824,
058824,
058824,
058824,
062745,
062745,
062745,
062745,
066667,
066667,
066667,
066667,
066667,
066667,
066667,
062745,
074510,
074510,
078431,
078431,
074510,
078431,
078431,
074510,
070588,
070588,
066667,
062745,
062745,
062745,
058824,
062745,
058824,
054902,
054902,
054902,
054902,
054902,
054902,
054902,
054902,
054902,
058824,
062745,
. 066667,
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. 066667,
070588,
074510,
082353,
074510,
058824,
043137,
035294,
031373,
031373,
039216,
035294,
031373,
047059,
074510,
109804,
137255,
207843,
352941,
486275,
545098,
580392,
674510,
776471,
839216,
870588,
878431,
890196,
913725,
937255,
9450098,
949020,
960784,
964706,
964706,
964706,
964706,
964706,
960784,
952941,
941176,
898039,
815686,
745098,
737255,
756863,
701961,
552941,
462745,
450980,
403922,
368627,
356863,
309804,
243137,
188235,
133333,
082353,
050980,
. 035294,
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. 027451,
023529,
023529,
023529,
023529,
027451,
031373,
031373,
031373,
027451,
031373,
035294,
035294,
035294,
031373,
035294,
035294,
031373,
031373,
035294,
035294,
039216,
047059,
050980,
050980,
050980,
054902,
054902,
058824,
062745,
066667,
066667,
066667,
066667,
066667,
066667,
062745,
062745,
062745,
074510,
078431,
078431,
078431,
082353,
082353,
078431,
078431,
074510,
070588,
070588,
070588,
070588,
066667,
066667,
066667,
062745,
058824,
058824,
058824,
058824,
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. 054902,
054902,
054902,
054902,
054902,
058824,
066667,
074510,
082353,
090196,
098039,
094118,
070588,
054902,
047059,
039216,
043137,
058824,
047059,
035294,
031373,
047059,
070588,
082353,
137255,
274510,
364706,
388235,
454902,
572549,
705882,
788235,
827451,
862745,
894118,
901961,
901961,
917647,
937255,
949020,
952941,
956863,
956863,
960784,
956863,
952941,
949020,
937255,
913725,
854902,
741176,
639216,
647059,
678431,
564706,
411765,
372549,
325490,
266667,
. 274510,
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. 274510,
. 231373,
164706,
109804,
074510,
047059,
031373,
023529,
023529,
027451,
027451,
023529,
023529,
027451,
027451,
027451,
027451,
031373,
031373,
031373,
027451,
027451,
031373,
035294,
031373,
031373,
031373,
031373,
035294,
035294,
039216,
039216,
039216,
043137,
047059,
054902,
058824,
062745,
062745,
062745,
062745,
066667,
062745,
054902,
054902,
054902,
078431,
082353,
082353,
082353,
086275,
086275,
086275,
082353,
078431,
070588,
070588,
070588,
. 070588,
. 070588,
. 070588,
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. 066667,
058824,
058824,
058824,
062745,
058824,
054902,
050980,
050980,
054902,
054902,
058824,
058824,
066667,
078431,
090196,
101961,
113725,
109804,
090196,
074510,
066667,
054902,
062745,
082353,
074510,
050980,
039216,
050980,
086275,
113725,
145098,
219608,
282353,
329412,
419608,
545098,
666667,
729412,
764706,
827451,
858824,
850980,
854902,
894118,
925490,
929412,
929412,
937255,
9450098,
952941,
9450098,
937255,
937255,
933333,
917647,
874510,
745098,
580392,
. 541176,
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. 592157,
545098,
411765,
317647,
262745,
203922,
180392,
184314,
168627,
113725,
066667,
050980,
039216,
031373,
027451,
027451,
031373,
031373,
027451,
023529,
023529,
027451,
027451,
031373,
031373,
027451,
027451,
027451,
031373,
031373,
035294,
035294,
039216,
039216,
043137,
043137,
043137,
043137,
047059,
047059,
047059,
054902,
054902,
054902,
058824,
062745,
062745,
062745,
062745,
058824,
050980,
050980,
047059,
078431,
082353,
086275,
086275,
086275,
090196,
086275,
. 082353,
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. 074510,
070588,
074510,
078431,
074510,
074510,
070588,
062745,
058824,
058824,
062745,
062745,
062745,
054902,
054902,
050980,
054902,
058824,
062745,
066667,
070588,
078431,
090196,
105882,
121569,
125490,
113725,
101961,
086275,
074510,
090196,
105882,
101961,
078431,
058824,
054902,
086275,
137255,
180392,
231373,
278431,
313726,
380392,
501961,
600000,
654902,
721569,
776471,
776471,
780392,
827451,
874510,
901961,
905882,
901961,
917647,
937255,
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. 925490,
. 921569,
909804,
866667,
737255,
588235,
529412,
525490,
509804,
466667,
400000,
341176,
270588,
203922,
164706,
129412,
086275,
062745,
054902,
047059,
035294,
027451,
031373,
031373,
031373,
027451,
023529,
023529,
027451,
031373,
035294,
031373,
027451,
027451,
027451,
027451,
031373,
035294,
035294,
035294,
039216,
047059,
050980,
054902,
054902,
058824,
058824,
058824,
062745,
062745,
058824,
058824,
062745,
062745,
066667,
062745,
058824,
058824,
. 058824,
. 058824,
. 074510,
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. 078431,
082353,
086275,
090196,
094118,
090196,
086275,
078431,
074510,
078431,
082353,
082353,
078431,
070588,
066667,
066667,
066667,
066667,
062745,
062745,
058824,
054902,
054902,
054902,
058824,
066667,
074510,
074510,
074510,
082353,
101961,
121569,
133333,
137255,
125490,
105882,
098039,
121569,
129412,
117647,
105882,
098039,
078431,
070588,
105882,
172549,
227451,
258824,
270588,
325490,
431373,
521569,
603922,
666667,
674510,
686275,
745098,
811765,
850980,
. 874510,
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. 878431,
878431,
901961,
929412,
933333,
925490,
901961,
878431,
874510,
862745,
819608,
737255,
670588,
635294,
584314,
541176,
525490,
486275,
447059,
380392,
294118,
231373,
168627,
117647,
090196,
070588,
054902,
039216,
031373,
027451,
031373,
031373,
027451,
023529,
023529,
027451,
027451,
031373,
031373,
035294,
035294,
035294,
031373,
039216,
043137,
043137,
039216,
039216,
050980,
054902,
058824,
058824,
058824,
062745,
062745,
066667,
066667,
066667,
066667,
066667,
. 066667,
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. 066667,
066667,
066667,
066667,
066667,
066667,
074510,
074510,
078431,
082353,
090196,
094118,
094118,
094118,
086275,
074510,
082353,
086275,
086275,
078431,
070588,
074510,
078431,
074510,
066667,
058824,
058824,
058824,
058824,
058824,
054902,
058824,
066667,
078431,
082353,
082353,
090196,
105882,
117647,
137255,
152941,
145098,
133333,
141176,
156863,
149020,
133333,
133333,
145098,
125490,
078431,
078431,
121569,
172549,
215686,
262745,
313726,
384314,
466667,
. 533333,

OO0 0000000000000 000000000000000000000000000000000000000000000

file:///ID|/CD-RV-multimidia/Apresentacoes/VRML/slides/mount128.wrl (143 of 272) [21/3/2002 15:32:08]



file:///D)/CD-RV-multimidia/A presentacoes/\VVRML/slidesymount128.wrl

. 556863,
572549,
643137,
717647,
760784,
792157,
823529,
839216,
854902,
894118,
917647,
925490,
909804,
870588,
839216,
831373,
823529,
807843,
792157,
760784,
709804,
647059,
596078,
533333,
447059,
403922,
368627,
313726,
243137,
180392,
141176,
109804,
074510,
054902,
039216,
031373,
031373,
031373,
031373,
027451,
023529,
023529,
027451,
027451,
027451,
031373,
039216,
039216,
039216,
039216,
043137,
050980,
050980,
047059,
043137,
047059,
054902,
058824,
058824,
058824,
. 058824,
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. 062745,
062745,
062745,
066667,
066667,
066667,
066667,
066667,
066667,
066667,
066667,
062745,
062745,
070588,
070588,
070588,
078431,
086275,
090196,
098039,
098039,
094118,
082353,
086275,
090196,
086275,
074510,
078431,
082353,
082353,
078431,
066667,
058824,
058824,
058824,
066667,
066667,
062745,
062745,
066667,
078431,
094118,
101961,
105882,
113725,
121569,
137255,
160784,
168627,
172549,
184314,
188235,
176471,
156863,
152941,
180392,
168627,
117647,
101961,
. 101961,
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. 117647,
. 176471,
239216,
286275,
349020,
403922,
407843,
427451,
509804,
611765,
666667,
698039,
737255,
780392,
811765,
850980,
890196,
909804,
921569,
917647,
886275,
862745,
870588,
874510,
862745,
850980,
807843,
752941,
709804,
650980,
556863,
447059,
352941,
286275,
235294,
168627,
117647,
101961,
082353,
058824,
050980,
043137,
039216,
035294,
031373,
031373,
027451,
023529,
023529,
023529,
023529,
023529,
027451,
035294,
039216,
039216,
043137,
043137,
. 047059,
. 050980,
. 050980,
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. 050980,
047059,
047059,
050980,
050980,
050980,
054902,
054902,
054902,
058824,
062745,
062745,
066667,
066667,
066667,
066667,
066667,
062745,
062745,
058824,
062745,
066667,
070588,
074510,
078431,
090196,
094118,
101961,
098039,
094118,
098039,
098039,
086275,
086275,
090196,
086275,
082353,
078431,
066667,
062745,
066667,
066667,
074510,
082353,
078431,
074510,
070588,
082353,
101961,
121569,
125490,
133333,
141176,
145098,
160784,
184314,
203922,
219608,
223529,
. 211765,
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. 180392,
. 168627,
203922,
203922,
160784,
160784,
137255,
098039,
125490,
192157,
258824,
325490,
341176,
317647,
364706,
466667,
549020,
615686,
662745,
701961,
749020,
796078,
839216,
878431,
901961,
917647,
925490,
921569,
909804,
917647,
925490,
905882,
870588,
839216,
815686,
780392,
694118,
580392,
474510,
352941,
243137,
172549,
113725,
078431,
070588,
054902,
039216,
039216,
039216,
039216,
035294,
031373,
031373,
027451,
023529,
027451,
027451,
027451,
. 027451,
. 027451,
. 031373,
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. 035294,
039216,
043137,
039216,
039216,
043137,
047059,
050980,
047059,
043137,
043137,
047059,
047059,
050980,
050980,
050980,
054902,
058824,
066667,
066667,
070588,
070588,
070588,
066667,
062745,
062745,
062745,
066667,
070588,
070588,
074510,
082353,
086275,
094118,
098039,
101961,
101961,
105882,
101961,
098039,
098039,
094118,
090196,
086275,
078431,
066667,
066667,
070588,
070588,
078431,
094118,
098039,
098039,
086275,
086275,
105882,
133333,
145098,
156863,
. 168627,
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. 164706,
. 164706,
192157,
227451,
250980,
254902,
239216,
207843,
192157,
223529,
227451,
200000,
200000,
168627,
109804,
125490,
192157,
243137,
282353,
278431,
270588,
337255,
411765,
466667,
541176,
607843,
666667,
729412,
780392,
823529,
862745,
898039,
917647,
929412,
933333,
937255,
937255,
929412,
909804,
886275,
874510,
862745,
807843,
717647,
600000,
478431,
380392,
309804,
243137,
180392,
137255,
101961,
066667,
047059,
035294,
031373,
031373,
031373,
. 031373,
. 027451,
. 023529,
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. 023529,
027451,
031373,
031373,
035294,
035294,
035294,
039216,
039216,
039216,
035294,
039216,
043137,
047059,
047059,
050980,
047059,
050980,
050980,
054902,
058824,
054902,
050980,
050980,
058824,
062745,
066667,
066667,
066667,
066667,
066667,
066667,
062745,
062745,
070588,
074510,
070588,
074510,
078431,
082353,
086275,
094118,
098039,
105882,
113725,
113725,
109804,
105882,
098039,
101961,
098039,
086275,
078431,
070588,
078431,
078431,
082353,
098039,
113725,
. 121569,
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. 113725,
. 101961,
109804,
129412,
152941,
172549,
188235,
192157,
192157,
211765,
247059,
274510,
282353,
266667,
247059,
231373,
231373,
243137,
235294,
219608,
180392,
152941,
180392,
200000,
211765,
239216,
254902,
278431,
337255,
400000,
458824,
513726,
580392,
686275,
772549,
815686,
850980,
882353,
909804,
929412,
937255,
937255,
941176,
945098,
937255,
917647,
913725,
905882,
882353,
831373,
772549,
670588,
549020,
474510,
419608,
349020,
266667,
196078,
145098,
. 098039,
. 066667,
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. 043137,
027451,
023529,
027451,
027451,
023529,
023529,
023529,
027451,
027451,
031373,
035294,
039216,
043137,
043137,
047059,
043137,
039216,
039216,
047059,
050980,
050980,
054902,
054902,
058824,
058824,
062745,
062745,
062745,
058824,
058824,
058824,
062745,
066667,
066667,
066667,
066667,
066667,
066667,
062745,
058824,
070588,
070588,
070588,
070588,
074510,
078431,
082353,
086275,
094118,
105882,
113725,
121569,
121569,
113725,
105882,
113725,
109804,
098039,
. 082353,
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. 078431,
090196,
098039,
098039,
101961,
117647,
141176,
145098,
133333,
133333,
133333,
145098,
168627,
192157,
207843,
219608,
235294,
258824,
286275,
301961,
294118,
282353,
270588,
250980,
254902,
258824,
231373,
203922,
219608,
231373,
207843,
203922,
239216,
286275,
337255,
396078,
454902,
517647,
568627,
627451,
725490,
803922,
847059,
882353,
909804,
925490,
937255,
945098,
945098,
945098,
945098,
941176,
933333,
929412,
917647,
894118,
854902,
803922,
717647,
600000,
. 494118,
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. 423529,
349020,
262745,
184314,
145098,
109804,
070588,
043137,
027451,
023529,
023529,
023529,
023529,
023529,
027451,
027451,
031373,
031373,
035294,
039216,
043137,
043137,
047059,
050980,
050980,
050980,
050980,
050980,
054902,
054902,
054902,
058824,
058824,
062745,
062745,
066667,
066667,
066667,
066667,
066667,
066667,
066667,
066667,
062745,
062745,
066667,
066667,
058824,
070588,
066667,
070588,
074510,
074510,
078431,
082353,
082353,
090196,
098039,
105882,
. 117647,
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. 125490,
. 121569,
117647,
125490,
121569,
105882,
086275,
082353,
101961,
117647,
121569,
121569,
125490,
149020,
168627,
172549,
164706,
164706,
156863,
164706,
184314,
211765,
243137,
258824,
270588,
294118,
313726,
317647,
309804,
298039,
282353,
278431,
270588,
250980,
258824,
282353,
270588,
235294,
227451,
254902,
294118,
349020,
419608,
470588,
517647,
572549,
639216,
705882,
768627,
827451,
878431,
921569,
937255,
945098,
949020,
949020,
949020,
945098,
941176,
. 937255,
. 929412,
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. 917647,
894118,
850980,
784314,
698039,
584314,
454902,
352941,
282353,
207843,
137255,
105882,
082353,
054902,
031373,
023529,
019608,
019608,
023529,
023529,
027451,
027451,
031373,
031373,
031373,
031373,
031373,
035294,
035294,
039216,
050980,
054902,
058824,
054902,
054902,
054902,
054902,
058824,
058824,
058824,
058824,
062745,
062745,
062745,
066667,
066667,
066667,
066667,
066667,
066667,
058824,
058824,
062745,
066667,
062745,
066667,
066667,
070588,
074510,
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. 074510,
078431,
078431,
082353,
090196,
098039,
113725,
125490,
133333,
137255,
137255,
133333,
129412,
109804,
090196,
109804,
133333,
145098,
149020,
145098,
141176,
160784,
184314,
196078,
207843,
203922,
196078,
203922,
227451,
266667,
286275,
282353,
298039,
325490,
333333,
329412,
321569,
309804,
290196,
278431,
290196,
305882,
309804,
286275,
262745,
278431,
301961,
313726,
352941,
439216,
509804,
541176,
584314,
643137,
705882,
776471,
835294,
878431,
921569,
949020,
. 949020,
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. 9450098,
. 9450098,
9450098,
941176,
937255,
929412,
917647,
898039,
866667,
796078,
705882,
635294,
576471,
470588,
309804,
180392,
117647,
086275,
062745,
047059,
035294,
027451,
023529,
023529,
023529,
023529,
027451,
031373,
031373,
035294,
031373,
027451,
027451,
031373,
035294,
039216,
039216,
047059,
050980,
054902,
054902,
054902,
054902,
054902,
058824,
058824,
058824,
062745,
062745,
062745,
062745,
062745,
066667,
066667,
066667,
066667,
062745,
. 058824,
. 058824,
. 058824,
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. 062745,
062745,
062745,
066667,
070588,
070588,
074510,
074510,
078431,
082353,
082353,
090196,
101961,
117647,
129412,
141176,
156863,
160784,
156863,
152941,
133333,
101961,
109804,
141176,
160784,
172549,
168627,
152941,
152941,
172549,
215686,
247059,
254902,
247059,
235294,
250980,
282353,
309804,
305882,
309804,
333333,
345098,
345098,
337255,
321569,
298039,
301961,
325490,
333333,
325490,
305882,
298039,
329412,
364706,
380392,
392157,
454902,
564706,
639216,
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O 0000000000000 00000000000000000000000000000000000000000000000

file:///ID|/CD-RV-multimidia/Apresentacoes/VRML/slides/mount128.wrl (160 of 272) [21/3/2002 15:32:08]



file:///D)/CD-RV-multimidia/A presentacoes/\VVRML/slidesymount128.wrl

. 749020,
. 815686,
. 858824,
894118,
929412,
949020,
9450098,
941176,
937255,
937255,
937255,
933333,
921569,
905882,
882353,
835294,
749020,
623529,
509804,
458824,
372549,
215686,
098039,
074510,
070588,
047059,
031373,
027451,
027451,
023529,
027451,
027451,
027451,
027451,
035294,
035294,
035294,
035294,
031373,
027451,
031373,
035294,
043137,
043137,
043137,
047059,
050980,
050980,
050980,
050980,
054902,
054902,
054902,
058824,
066667,
066667,
058824,
. 062745,
. 062745,
. 062745,
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. 066667,
066667,
062745,
062745,
058824,
058824,
054902,
058824,
058824,
062745,
066667,
070588,
070588,
070588,
074510,
078431,
078431,
082353,
090196,
101961,
113725,
121569,
133333,
156863,
172549,
176471,
172549,
156863,
129412,
133333,
152941,
168627,
184314,
192157,
192157,
176471,
176471,
219608,
258824,
278431,
282353,
270588,
266667,
294118,
325490,
325490,
325490,
341176,
352941,
352941,
352941,
333333,
317647,
325490,
341176,
345098,
352941,
356863,
356863,
360784,
. 392157,
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. 435294,
450980,
466667,
560784,
682353,
741176,
756863,
796078,
847059,
886275,
917647,
937255,
941176,
941176,
937255,
933333,
925490,
925490,
925490,
913725,
901961,
886275,
847059,
784314,
647059,
466667,
364706,
266667,
149020,
121569,
141176,
113725,
066667,
047059,
039216,
027451,
027451,
031373,
039216,
039216,
031373,
035294,
039216,
039216,
039216,
035294,
031373,
031373,
031373,
035294,
039216,
043137,
043137,
047059,
043137,
039216,
047059,
054902,
058824,
. 058824,
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. 058824,
062745,
062745,
058824,
058824,
062745,
066667,
066667,
062745,
058824,
058824,
058824,
062745,
062745,
058824,
058824,
062745,
066667,
066667,
066667,
066667,
066667,
070588,
074510,
078431,
086275,
094118,
101961,
105882,
121569,
145098,
168627,
188235,
192157,
180392,
168627,
180392,
184314,
168627,
176471,
200000,
219608,
211765,
203922,
223529,
250980,
282353,
305882,
301961,
290196,
309804,
329412,
333333,
333333,
349020,
360784,
360784,
356863,
345098,
333333,
. 341176,
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. 352941,
356863,
380392,
407843,
411765,
403922,
400000,
435294,
474510,
490196,
556863,
670588,
764706,
811765,
843137,
878431,
905882,
921569,
929412,
933333,
933333,
929412,
921569,
913725,
913725,
913725,
905882,
894118,
886275,
870588,
831373,
733333,
603922,
498039,
345098,
239216,
258824,
243137,
156863,
109804,
098039,
070588,
050980,
043137,
047059,
054902,
047059,
035294,
035294,
039216,
043137,
039216,
035294,
031373,
035294,
031373,
031373,
035294,
039216,
. 039216,
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. 039216,
035294,
035294,
043137,
058824,
066667,
066667,
058824,
058824,
058824,
058824,
058824,
062745,
062745,
062745,
058824,
058824,
062745,
062745,
062745,
066667,
062745,
058824,
062745,
062745,
062745,
062745,
062745,
066667,
070588,
074510,
078431,
082353,
086275,
094118,
105882,
117647,
133333,
156863,
180392,
200000,
200000,
200000,
211765,
207843,
184314,
176471,
196078,
231373,
247059,
250980,
250980,
262745,
294118,
317647,
317647,
317647,
329412,
333333,
333333,
. 341176,
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. 349020,
352941,
352941,
352941,
349020,
341176,
345098,
356863,
368627,
400000,
435294,
454902,
454902,
450980,
474510,
509804,
521569,
572549,
674510,
772549,
835294,
870588,
886275,
901961,
913725,
917647,
921569,
921569,
917647,
909804,
901961,
901961,
901961,
894118,
878431,
874510,
870588,
839216,
760784,
666667,
545098,
392157,
360784,
403922,
337255,
235294,
192157,
145098,
109804,
101961,
082353,
074510,
066667,
050980,
043137,
043137,
043137,
043137,
039216,
. 035294,
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. 035294,
039216,
039216,
035294,
043137,
047059,
047059,
047059,
043137,
043137,
047059,
062745,
074510,
070588,
062745,
058824,
062745,
058824,
062745,
062745,
062745,
058824,
062745,
062745,
062745,
062745,
066667,
066667,
066667,
062745,
062745,
062745,
062745,
066667,
066667,
070588,
070588,
074510,
078431,
078431,
082353,
090196,
101961,
117647,
129412,
149020,
168627,
188235,
203922,
219608,
231373,
219608,
203922,
200000,
203922,
231373,
266667,
282353,
278431,
278431,
. 301961,
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. 321569,
325490,
333333,
345098,
341176,
341176,
345098,
345098,
341176,
337255,
341176,
345098,
349020,
352941,
360784,
376471,
411765,
454902,
486275,
505882,
525490,
556863,
603922,
619608,
635294,
709804,
792157,
835294,
862745,
882353,
894118,
905882,
909804,
909804,
913725,
901961,
890196,
894118,
894118,
890196,
882353,
870588,
858824,
858824,
831373,
729412,
600000,
505882,
450980,
470588,
501961,
458824,
384314,
298039,
196078,
160784,
156863,
125490,
105882,
. 086275,
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. 054902,
054902,
058824,
054902,
047059,
043137,
043137,
043137,
043137,
043137,
039216,
043137,
050980,
050980,
054902,
054902,
054902,
058824,
066667,
078431,
074510,
062745,
062745,
062745,
062745,
066667,
066667,
062745,
062745,
062745,
066667,
066667,
066667,
062745,
062745,
062745,
062745,
058824,
062745,
066667,
070588,
070588,
070588,
074510,
078431,
082353,
086275,
090196,
090196,
098039,
113725,
133333,
149020,
160784,
176471,
196078,
219608,
235294,
231373,
219608,
. 227451,
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. 223529,
239216,
270588,
290196,
290196,
286275,
305882,
325490,
329412,
333333,
341176,
345098,
345098,
341176,
337255,
329412,
329412,
333333,
337255,
345098,
352941,
364706,
380392,
411765,
458824,
509804,
533333,
549020,
568627,
623529,
694118,
717647,
733333,
784314,
827451,
850980,
874510,
890196,
894118,
898039,
901961,
901961,
890196,
874510,
882353,
890196,
882353,
870588,
858824,
850980,
839216,
819608,
741176,
647059,
627451,
635294,
607843,
580392,
564706,
. 505882,
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. 384314,
270588,
235294,
207843,
164706,
129412,
086275,
058824,
066667,
074510,
062745,
054902,
054902,
058824,
054902,
047059,
043137,
039216,
035294,
043137,
047059,
058824,
062745,
066667,
070588,
078431,
082353,
074510,
062745,
062745,
066667,
066667,
070588,
070588,
066667,
062745,
062745,
066667,
066667,
066667,
062745,
062745,
062745,
058824,
058824,
062745,
066667,
070588,
070588,
074510,
078431,
086275,
090196,
098039,
101961,
105882,
101961,
109804,
133333,
149020,
. 160784,
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. 176471,
. 192157,
211765,
235294,
239216,
235294,
243137,
250980,
262745,
278431,
294118,
301961,
305882,
317647,
329412,
329412,
325490,
329412,
333333,
333333,
337255,
333333,
329412,
325490,
321569,
325490,
337255,
345098,
352941,
372549,
411765,
474510,
545098,
580392,
588235,
584314,
615686,
701961,
764706,
772549,
780392,
807843,
843137,
870588,
882353,
882353,
890196,
894118,
890196,
874510,
858824,
866667,
878431,
874510,
862745,
850980,
847059,
. 831373,
. 815686,
. 780392,
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. 745098,
. 749020,
745098,
690196,
647059,
623529,
549020,
443137,
388235,
349020,
266667,
180392,
117647,
070588,
066667,
082353,
074510,
062745,
066667,
070588,
070588,
058824,
054902,
050980,
043137,
047059,
050980,
054902,
062745,
074510,
074510,
078431,
086275,
086275,
070588,
062745,
066667,
070588,
066667,
066667,
070588,
070588,
066667,
066667,
066667,
066667,
066667,
062745,
062745,
062745,
062745,
058824,
062745,
066667,
070588,
070588,
074510,
082353,
. 086275,
. 094118,
. 101961,
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. 109804,
. 117647,
121569,
117647,
125490,
149020,
172549,
192157,
203922,
211765,
235294,
250980,
250980,
254902,
262745,
274510,
290196,
301961,
309804,
317647,
325490,
325490,
317647,
313726,
321569,
321569,
317647,
321569,
329412,
325490,
313726,
309804,
317647,
321569,
317647,
325490,
360784,
411765,
482353,
564706,
631373,
662745,
654902,
674510,
721569,
776471,
807843,
807843,
811765,
839216,
862745,
870588,
870588,
874510,
878431,
878431,
862745,
. 843137,
. 854902,
. 866667,
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. 862745,
854902,
847059,
839216,
827451,
807843,
788235,
784314,
780392,
756863,
713726,
686275,
643137,
564706,
509804,
478431,
407843,
282353,
176471,
113725,
094118,
101961,
101961,
078431,
070588,
082353,
082353,
078431,
066667,
066667,
062745,
050980,
062745,
074510,
070588,
074510,
082353,
086275,
090196,
094118,
086275,
066667,
066667,
074510,
074510,
070588,
070588,
070588,
070588,
070588,
070588,
066667,
066667,
066667,
062745,
062745,
062745,
062745,
058824,
058824,
. 062745,
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. 070588,
074510,
078431,
082353,
086275,
094118,
101961,
109804,
121569,
137255,
145098,
145098,
164706,
192157,
207843,
215686,
219608,
231373,
250980,
254902,
258824,
266667,
278431,
294118,
301961,
305882,
309804,
313726,
309804,
301961,
298039,
309804,
313726,
305882,
305882,
305882,
294118,
290196,
294118,
298039,
290196,
278431,
305882,
352941,
400000,
458824,
537255,
623529,
694118,
713726,
737255,
760784,
780392,
803922,
819608,
831373,
843137,
854902,
858824,
. 858824,
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. 862745,
866667,
866667,
850980,
831373,
839216,
850980,
850980,
843137,
835294,
823529,
811765,
796078,
780392,
780392,
784314,
760784,
737255,
709804,
658824,
607843,
560784,
498039,
400000,
290196,
215686,
176471,
156863,
145098,
117647,
086275,
094118,
101961,
090196,
082353,
086275,
090196,
074510,
058824,
074510,
090196,
090196,
086275,
094118,
101961,
101961,
098039,
082353,
066667,
070588,
078431,
074510,
074510,
070588,
070588,
070588,
070588,
070588,
070588,
066667,
. 062745,
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. 062745,
062745,
058824,
058824,
054902,
058824,
062745,
070588,
074510,
078431,
086275,
090196,
094118,
101961,
113725,
129412,
149020,
164706,
172549,
188235,
207843,
219608,
227451,
227451,
231373,
243137,
250980,
258824,
266667,
278431,
290196,
298039,
301961,
301961,
294118,
294118,
286275,
274510,
282353,
290196,
294118,
282353,
270588,
266667,
270588,
274510,
278431,
266667,
262745,
313726,
368627,
400000,
447059,
513726,
588235,
658824,
709804,
752941,
776471,
. 780392,
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. 792157,
. 811765,
. 831373,
839216,
839216,
839216,
843137,
850980,
850980,
850980,
839216,
823529,
819608,
831373,
831373,
827451,
819608,
807843,
792157,
780392,
776471,
768627,
768627,
760784,
741176,
717647,
690196,
639216,
572549,
494118,
407843,
325490,
258824,
219608,
184314,
152941,
121569,
109804,
121569,
117647,
101961,
094118,
105882,
109804,
086275,
066667,
086275,
105882,
105882,
101961,
109804,
117647,
109804,
090196,
078431,
074510,
078431,
078431,
. 078431,
. 074510,
. 074510,
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. 070588,
066667,
066667,
066667,
070588,
066667,
062745,
058824,
058824,
054902,
054902,
058824,
062745,
066667,
070588,
074510,
078431,
082353,
082353,
090196,
101961,
121569,
141176,
156863,
172549,
180392,
192157,
207843,
219608,
227451,
231373,
231373,
235294,
247059,
258824,
266667,
278431,
286275,
290196,
286275,
282353,
278431,
282353,
274510,
254902,
247059,
254902,
270588,
258824,
235294,
247059,
258824,
250980,
247059,
243137,
239216,
294118,
341176,
364706,
. 407843,
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. 454902,
501961,
556863,
627451,
694118,
733333,
756863,
788235,
807843,
819608,
827451,
823529,
819608,
831373,
835294,
835294,
831373,
827451,
819608,
803922,
800000,
807843,
811765,
807843,
800000,
780392,
764706,
768627,
764706,
752941,
749020,
733333,
717647,
690196,
643137,
576471,
505882,
431373,
356863,
278431,
215686,
164706,
129412,
133333,
149020,
145098,
137255,
133333,
129412,
141176,
137255,
098039,
078431,
101961,
113725,
113725,
121569,
129412,
125490,
105882,
. 086275,
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. 086275,
086275,
082353,
082353,
078431,
074510,
070588,
070588,
070588,
070588,
070588,
066667,
066667,
062745,
058824,
058824,
054902,
054902,
058824,
062745,
062745,
066667,
070588,
074510,
074510,
078431,
086275,
101961,
117647,
137255,
152941,
164706,
176471,
188235,
200000,
215686,
223529,
223529,
223529,
235294,
243137,
254902,
266667,
274510,
278431,
282353,
278431,
262745,
258824,
274510,
274510,
250980,
235294,
227451,
239216,
231373,
207843,
227451,
243137,
. 223529,
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. 207843,
. 215686,
235294,
262745,
298039,
329412,
368627,
388235,
415686,
474510,
560784,
639216,
694118,
741176,
784314,
800000,
800000,
811765,
811765,
807843,
815686,
823529,
819608,
811765,
807843,
807843,
796078,
772549,
784314,
796078,
792157,
788235,
768627,
745098,
756863,
764706,
749020,
737255,
725490,
713726,
686275,
647059,
600000,
537255,
470588,
396078,
321569,
239216,
172549,
160784,
192157,
203922,
180392,
172549,
176471,
172549,
176471,
156863,
105882,
. 094118,
. 129412,
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. 133333,
. 121569,
137255,
141176,
125490,
101961,
086275,
094118,
094118,
086275,
082353,
078431,
074510,
074510,
074510,
074510,
074510,
070588,
066667,
066667,
066667,
062745,
058824,
058824,
058824,
058824,
058824,
058824,
062745,
066667,
070588,
074510,
082353,
086275,
098039,
109804,
125490,
141176,
149020,
156863,
172549,
192157,
207843,
211765,
215686,
227451,
235294,
243137,
250980,
258824,
258824,
262745,
274510,
274510,
254902,
235294,
250980,
262745,
. 243137,
. 227451,
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. 215686,
207843,
196078,
180392,
200000,
211765,
192157,
188235,
223529,
266667,
298039,
337255,
372549,
411765,
447059,
466667,
509804,
603922,
682353,
725490,
756863,
784314,
788235,
784314,
792157,
803922,
800000,
800000,
807843,
807843,
796078,
780392,
784314,
776471,
756863,
772549,
788235,
780392,
772549,
749020,
725490,
733333,
749020,
741176,
725490,
709804,
694118,
674510,
639216,
588235,
529412,
458824,
392157,
329412,
262745,
223529,
243137,
262745,
235294,
211765,
. 223529,
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. 235294,
211765,
188235,
164706,
137255,
141176,
160784,
152941,
141176,
145098,
137255,
117647,
098039,
094118,
098039,
098039,
090196,
086275,
078431,
074510,
078431,
082353,
078431,
074510,
070588,
066667,
066667,
066667,
066667,
062745,
062745,
058824,
058824,
058824,
062745,
062745,
062745,
066667,
078431,
082353,
090196,
098039,
109804,
121569,
129412,
133333,
137255,
156863,
180392,
188235,
196078,
211765,
231373,
235294,
239216,
247059,
254902,
247059,
243137,
. 258824,
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. 262745,
. 239216,
207843,
223529,
243137,
235294,
211765,
192157,
184314,
168627,
152941,
168627,
164706,
156863,
184314,
227451,
266667,
309804,
341176,
376471,
443137,
521569,
560784,
584314,
654902,
725490,
756863,
760784,
768627,
768627,
768627,
776471,
788235,
792157,
788235,
792157,
796078,
788235,
764706,
749020,
741176,
737255,
760784,
776471,
772549,
760784,
741176,
717647,
709804,
717647,
725490,
717647,
701961,
678431,
647059,
603922,
545098,
482353,
. 419608,
. 356863,
. 298039,
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. 278431,
301961,
321569,
298039,
258824,
254902,
286275,
290196,
254902,
215686,
207843,
215686,
203922,
176471,
160784,
152941,
145098,
125490,
109804,
101961,
101961,
109804,
105882,
098039,
090196,
082353,
086275,
086275,
086275,
082353,
074510,
066667,
066667,
066667,
066667,
066667,
062745,
058824,
058824,
062745,
062745,
066667,
066667,
066667,
066667,
074510,
082353,
090196,
098039,
109804,
113725,
125490,
121569,
117647,
137255,
160784,
172549,
192157,
215686,
. 227451,
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. 227451,
231373,
243137,
247059,
235294,
223529,
227451,
231373,
215686,
188235,
192157,
219608,
223529,
196078,
164706,
160784,
149020,
129412,
133333,
137255,
145098,
172549,
203922,
239216,
270588,
301961,
349020,
419608,
494118,
545098,
580392,
631373,
698039,
733333,
745098,
752941,
752941,
752941,
764706,
776471,
780392,
776471,
776471,
780392,
776471,
756863,
725490,
701961,
713726,
741176,
756863,
752941,
749020,
741176,
725490,
709804,
698039,
698039,
701961,
694118,
. 670588,
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. 639216,
592157,
541176,
490196,
443137,
388235,
337255,
341176,
372549,
368627,
325490,
298039,
321569,
345098,
325490,
286275,
262745,
274510,
282353,
239216,
192157,
172549,
152941,
133333,
113725,
105882,
109804,
117647,
117647,
113725,
101961,
094118,
090196,
090196,
090196,
082353,
078431,
074510,
070588,
066667,
066667,
062745,
062745,
058824,
058824,
054902,
062745,
062745,
066667,
066667,
066667,
070588,
078431,
082353,
090196,
094118,
098039,
105882,
117647,
. 109804,
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. 094118,
. 105882,
137255,
168627,
192157,
207843,
215686,
215686,
219608,
235294,
247059,
231373,
207843,
196078,
192157,
192157,
180392,
168627,
180392,
200000,
180392,
145098,
137255,
141176,
117647,
105882,
121569,
137255,
149020,
180392,
211765,
254902,
313726,
372549,
415686,
462745,
517647,
568627,
619608,
670588,
705882,
729412,
737255,
737255,
745098,
752941,
760784,
764706,
760784,
756863,
756863,
764706,
752941,
721569,
694118,
709804,
733333,
741176,
733333,
. 725490,
. 725490,
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. 721569,
. 709804,
694118,
678431,
678431,
670588,
650980,
627451,
592157,
545098,
513726,
482353,
443137,
411765,
407843,
411765,
396078,
368627,
356863,
372549,
372549,
349020,
329412,
321569,
317647,
290196,
247059,
215686,
188235,
149020,
117647,
109804,
117647,
125490,
125490,
121569,
113725,
105882,
098039,
090196,
082353,
082353,
078431,
074510,
074510,
070588,
066667,
066667,
062745,
062745,
062745,
058824,
054902,
058824,
058824,
062745,
066667,
. 066667,
. 070588,
. 078431,
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. 082353,
086275,
086275,
086275,
086275,
098039,
090196,
078431,
098039,
137255,
164706,
180392,
196078,
207843,
200000,
200000,
215686,
231373,
219608,
200000,
172549,
152941,
164706,
188235,
176471,
156863,
160784,
160784,
137255,
125490,
125490,
109804,
090196,
098039,
109804,
109804,
141176,
188235,
250980,
329412,
388235,
431373,
474510,
525490,
580392,
623529,
662745,
690196,
705882,
713726,
725490,
733333,
741176,
745098,
745098,
741176,
729412,
729412,
741176,
745098,
. 721569,
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. 698039,
. 709804,
721569,
721569,
713726,
705882,
701961,
698039,
694118,
686275,
670588,
654902,
647059,
627451,
607843,
584314,
552941,
533333,
498039,
466667,
458824,
450980,
443137,
435294,
423529,
407843,
392157,
384314,
380392,
376471,
364706,
317647,
262745,
223529,
200000,
176471,
149020,
125490,
121569,
137255,
141176,
137255,
125490,
117647,
109804,
101961,
086275,
078431,
074510,
078431,
078431,
074510,
070588,
066667,
062745,
062745,
062745,
. 062745,
. 062745,
. 058824,
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. 054902,
054902,
058824,
058824,
062745,
070588,
074510,
078431,
078431,
078431,
070588,
070588,
078431,
078431,
090196,
121569,
145098,
152941,
164706,
184314,
203922,
196078,
180392,
196078,
207843,
196078,
192157,
164706,
121569,
125490,
168627,
176471,
149020,
129412,
137255,
141176,
121569,
105882,
090196,
078431,
082353,
094118,
105882,
137255,
188235,
247059,
305882,
364706,
411765,
443137,
490196,
541176,
580392,
615686,
647059,
674510,
698039,
713726,
717647,
725490,
. 729412,
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. 721569,
. 709804,
694118,
701961,
725490,
725490,
709804,
690196,
698039,
709804,
705882,
690196,
678431,
682353,
682353,
674510,
666667,
658824,
647059,
631373,
623529,
611765,
596078,
576471,
552941,
521569,
494118,
486275,
482353,
478431,
474510,
462745,
439216,
411765,
396078,
396078,
388235,
345098,
286275,
235294,
192157,
168627,
160784,
152941,
149020,
149020,
156863,
152941,
141176,
125490,
121569,
113725,
101961,
086275,
074510,
070588,
074510,
. 074510,
. 074510,
. 070588,
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. 066667,
066667,
066667,
062745,
062745,
062745,
058824,
050980,
054902,
054902,
054902,
058824,
066667,
070588,
074510,
070588,
070588,
074510,
078431,
090196,
101961,
121569,
133333,
137255,
141176,
152941,
172549,
196078,
184314,
168627,
184314,
200000,
184314,
180392,
168627,
125490,
105882,
141176,
156863,
133333,
109804,
113725,
133333,
113725,
086275,
074510,
074510,
090196,
105882,
133333,
164706,
188235,
219608,
254902,
301961,
337255,
368627,
431373,
490196,
521569,
. 564706,
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. 615686,
658824,
686275,
694118,
698039,
709804,
713726,
705882,
682353,
666667,
690196,
709804,
705882,
694118,
686275,
690196,
698039,
690196,
670588,
650980,
662745,
670588,
658824,
643137,
635294,
639216,
627451,
611765,
603922,
600000,
584314,
552941,
529412,
513726,
501961,
498039,
501961,
498039,
474510,
447059,
427451,
407843,
396078,
364706,
290196,
235294,
203922,
176471,
180392,
188235,
180392,
176471,
180392,
176471,
164706,
145098,
133333,
125490,
113725,
. 101961,
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. 086275,
078431,
070588,
070588,
070588,
070588,
070588,
070588,
066667,
066667,
062745,
062745,
058824,
058824,
050980,
050980,
050980,
050980,
054902,
058824,
062745,
062745,
058824,
062745,
070588,
078431,
098039,
117647,
125490,
125490,
121569,
129412,
141176,
160784,
180392,
168627,
152941,
172549,
188235,
176471,
168627,
168627,
145098,
113725,
117647,
129412,
113725,
094118,
101961,
121569,
105882,
078431,
070588,
078431,
090196,
109804,
133333,
145098,
152941,
172549,
. 207843,
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. 250980,
286275,
333333,
403922,
458824,
494118,
549020,
615686,
650980,
670588,
678431,
678431,
690196,
698039,
690196,
666667,
662745,
682353,
694118,
686275,
678431,
682353,
682353,
678431,
678431,
658824,
635294,
647059,
650980,
643137,
627451,
611765,
623529,
619608,
588235,
568627,
580392,
568627,
533333,
509804,
501961,
498039,
498039,
501961,
498039,
470588,
447059,
431373,
427451,
407843,
356863,
286275,
227451,
184314,
180392,
211765,
231373,
219608,
207843,
. 203922,
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. 192157,
. 176471,
160784,
149020,
137255,
121569,
105882,
094118,
086275,
078431,
070588,
066667,
066667,
066667,
066667,
066667,
066667,
062745,
058824,
058824,
058824,
050980,
050980,
047059,
047059,
050980,
050980,
054902,
054902,
054902,
058824,
062745,
074510,
094118,
109804,
113725,
109804,
109804,
117647,
129412,
149020,
164706,
149020,
137255,
152941,
168627,
160784,
156863,
156863,
149020,
125490,
109804,
105882,
094118,
082353,
090196,
101961,
094118,
. 082353,
. 074510,
. 082353,
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. 094118,
. 101961,
101961,
105882,
129412,
160784,
203922,
254902,
305882,
356863,
400000,
447059,
501961,
556863,
600000,
623529,
647059,
654902,
658824,
670588,
666667,
654902,
647059,
658824,
674510,
674510,
670588,
666667,
670588,
666667,
650980,
643137,
627451,
607843,
627451,
631373,
615686,
603922,
592157,
603922,
607843,
572549,
549020,
552941,
549020,
525490,
501961,
482353,
478431,
490196,
494118,
490196,
466667,
447059,
443137,
435294,
411765,
. 364706,
. 317647,
. 266667,
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. 215686,
. 219608,
254902,
262745,
250980,
235294,
227451,
215686,
200000,
184314,
168627,
149020,
133333,
113725,
098039,
090196,
082353,
070588,
066667,
062745,
062745,
062745,
062745,
062745,
062745,
062745,
058824,
058824,
050980,
050980,
050980,
054902,
058824,
058824,
058824,
062745,
066667,
066667,
070588,
082353,
094118,
098039,
098039,
098039,
101961,
109804,
121569,
133333,
137255,
133333,
125490,
145098,
152941,
141176,
141176,
141176,
137255,
129412,
109804,
. 098039,
. 086275,
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. 078431,
078431,
078431,
078431,
074510,
074510,
082353,
094118,
094118,
082353,
094118,
141176,
184314,
227451,
286275,
341176,
376471,
415686,
474510,
529412,
556863,
568627,
588235,
611765,
627451,
647059,
643137,
619608,
615686,
635294,
654902,
662745,
658824,
662745,
658824,
654902,
647059,
631373,
611765,
584314,
568627,
596078,
615686,
600000,
580392,
576471,
588235,
596078,
576471,
549020,
533333,
529412,
529412,
517647,
490196,
470588,
474510,
482353,
482353,
. 462745,
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. 447059,
439216,
427451,
396078,
360784,
329412,
298039,
270588,
282353,
298039,
294118,
282353,
262745,
247059,
231373,
211765,
192157,
172549,
152941,
137255,
117647,
098039,
086275,
078431,
070588,
066667,
062745,
058824,
058824,
058824,
062745,
062745,
058824,
058824,
058824,
054902,
054902,
054902,
058824,
058824,
058824,
058824,
062745,
070588,
074510,
078431,
082353,
090196,
086275,
082353,
090196,
098039,
105882,
109804,
113725,
117647,
113725,
121569,
137255,
141176,
. 133333,
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. 121569,
. 121569,
121569,
117647,
105882,
098039,
090196,
082353,
074510,
070588,
070588,
070588,
074510,
082353,
086275,
082353,
082353,
117647,
176471,
219608,
266667,
313726,
341176,
372549,
439216,
501961,
525490,
517647,
525490,
549020,
580392,
607843,
619608,
603922,
592157,
611765,
635294,
639216,
643137,
643137,
643137,
647059,
639216,
631373,
619608,
607843,
576471,
549020,
576471,
603922,
596078,
576471,
568627,
576471,
580392,
568627,
552941,
529412,
. 513726,
. 509804,
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. 513726,
501961,
478431,
458824,
462745,
470588,
462745,
443137,
427451,
411765,
388235,
368627,
352941,
341176,
329412,
321569,
317647,
305882,
290196,
270588,
239216,
211765,
192157,
176471,
152941,
137255,
125490,
105882,
090196,
082353,
074510,
074510,
070588,
066667,
058824,
054902,
054902,
058824,
058824,
054902,
054902,
054902,
054902,
058824,
058824,
058824,
054902,
054902,
054902,
058824,
066667,
070588,
074510,
078431,
082353,
078431,
074510,
082353,
094118,
094118,
. 094118,
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. 098039,
098039,
101961,
117647,
125490,
129412,
121569,
113725,
105882,
105882,
105882,
098039,
086275,
078431,
074510,
070588,
066667,
066667,
070588,
070588,
074510,
074510,
074510,
090196,
129412,
168627,
203922,
239216,
262745,
282353,
360784,
447059,
482353,
482353,
470588,
478431,
517647,
568627,
584314,
564706,
564706,
596078,
619608,
619608,
619608,
623529,
623529,
627451,
631373,
627451,
619608,
603922,
603922,
576471,
541176,
568627,
588235,
576471,
564706,
. 560784,
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. 560784,
556863,
549020,
541176,
533333,
509804,
486275,
486275,
494118,
486275,
462745,
447059,
447059,
450980,
435294,
419608,
407843,
388235,
372549,
364706,
352941,
345098,
333333,
313726,
290196,
274510,
250980,
219608,
184314,
164706,
152941,
137255,
121569,
105882,
094118,
082353,
078431,
074510,
074510,
070588,
066667,
062745,
054902,
054902,
054902,
054902,
054902,
050980,
050980,
054902,
054902,
054902,
054902,
050980,
054902,
058824,
058824,
062745,
066667,
070588,
. 074510,
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. 078431,
074510,
070588,
078431,
082353,
086275,
086275,
086275,
086275,
098039,
113725,
117647,
113725,
113725,
101961,
094118,
094118,
094118,
090196,
078431,
066667,
062745,
062745,
062745,
066667,
066667,
062745,
062745,
070588,
082353,
105882,
121569,
137255,
156863,
184314,
200000,
250980,
349020,
415686,
419608,
415686,
423529,
447059,
501961,
549020,
545098,
537255,
564706,
596078,
596078,
592157,
596078,
603922,
607843,
607843,
607843,
607843,
600000,
588235,
. 580392,
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. 552941,
525490,
556863,
576471,
556863,
545098,
549020,
545098,
533333,
525490,
521569,
521569,
509804,
478431,
462745,
478431,
482353,
466667,
443137,
423529,
431373,
427451,
407843,
400000,
388235,
364706,
341176,
321569,
305882,
298039,
282353,
262745,
247059,
227451,
200000,
168627,
149020,
137255,
129412,
117647,
101961,
090196,
082353,
074510,
074510,
074510,
070588,
066667,
062745,
058824,
054902,
050980,
050980,
050980,
050980,
050980,
050980,
050980,
050980,
050980,
. 050980,
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. 058824,
062745,
062745,
066667,
066667,
066667,
070588,
070588,
070588,
066667,
070588,
078431,
078431,
078431,
074510,
074510,
090196,
101961,
105882,
101961,
098039,
094118,
086275,
082353,
086275,
082353,
074510,
066667,
062745,
058824,
062745,
062745,
062745,
058824,
062745,
070588,
090196,
109804,
129412,
156863,
180392,
203922,
231373,
278431,
337255,
356863,
333333,
329412,
372549,
435294,
490196,
505882,
513726,
545098,
576471,
568627,
549020,
560784,
576471,
. 576471,
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. 576471,
580392,
576471,
576471,
576471,
576471,
572549,
545098,
521569,
537255,
556863,
545098,
529412,
529412,
529412,
513726,
501961,
505882,
505882,
501961,
478431,
454902,
458824,
466667,
458824,
435294,
407843,
407843,
407843,
388235,
372549,
360784,
341176,
321569,
305882,
282353,
266667,
254902,
239216,
227451,
207843,
184314,
156863,
129412,
113725,
113725,
109804,
098039,
086275,
082353,
074510,
066667,
066667,
066667,
066667,
066667,
062745,
058824,
054902,
050980,
. 054902,
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. 050980,
050980,
050980,
050980,
050980,
050980,
054902,
058824,
062745,
062745,
066667,
066667,
062745,
062745,
066667,
066667,
062745,
066667,
074510,
074510,
070588,
070588,
074510,
082353,
094118,
098039,
094118,
090196,
086275,
078431,
074510,
074510,
074510,
070588,
066667,
062745,
058824,
058824,
058824,
058824,
058824,
062745,
070588,
082353,
098039,
129412,
160784,
192157,
223529,
239216,
254902,
274510,
274510,
262745,
290196,
356863,
427451,
458824,
474510,
. 513726,
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. 556863,
564706,
541176,
509804,
521569,
552941,
545098,
533333,
541176,
541176,
549020,
556863,
556863,
560784,
552941,
529412,
513726,
517647,
529412,
521569,
509804,
509804,
498039,
482353,
490196,
490196,
482353,
474510,
454902,
439216,
439216,
443137,
427451,
400000,
388235,
384314,
368627,
352941,
337255,
313726,
294118,
290196,
290196,
274510,
254902,
231373,
203922,
188235,
172549,
149020,
117647,
098039,
094118,
094118,
090196,
082353,
078431,
074510,
070588,
062745,
. 062745,

O 0000000000000 00000000000000000000000000000000000000000000000
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. 062745,
062745,
058824,
058824,
054902,
050980,
050980,
050980,
047059,
047059,
050980,
050980,
054902,
058824,
058824,
058824,
062745,
062745,
062745,
058824,
062745,
062745,
062745,
062745,
066667,
070588,
066667,
066667,
070588,
078431,
082353,
086275,
090196,
090196,
086275,
082353,
074510,
070588,
066667,
066667,
066667,
066667,
062745,
058824,
054902,
054902,
058824,
058824,
058824,
066667,
070588,
078431,
101961,
125490,
152941,
184314,
184314,
172549,
184314,
. 223529,
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. 278431,
329412,
376471,
407843,
427451,
466667,
513726,
533333,
537255,
537255,
505882,
478431,
494118,
501961,
498039,
501961,
498039,
513726,
533333,
533333,
541176,
541176,
525490,
498039,
478431,
498039,
509804,
494118,
486275,
474510,
458824,
470588,
482353,
470588,
454902,
443137,
431373,
419608,
419608,
419608,
407843,
388235,
372549,
364706,
352941,
341176,
317647,
286275,
274510,
274510,
262745,
243137,
211765,
180392,
156863,
141176,
117647,
094118,
082353,
078431,
. 074510,
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. 082353,
078431,
074510,
070588,
070588,
062745,
058824,
058824,
058824,
058824,
054902,
054902,
050980,
050980,
050980,
047059,
047059,
050980,
050980,
050980,
050980,
050980,
050980,
054902,
058824,
054902,
054902,
058824,
058824,
058824,
062745,
066667,
066667,
062745,
066667,
070588,
074510,
078431,
082353,
082353,
078431,
078431,
074510,
070588,
066667,
062745,
062745,
062745,
062745,
062745,
058824,
054902,
054902,
054902,
058824,
062745,
062745,
062745,
066667,
. 078431,
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. 094118,
117647,
137255,
133333,
125490,
149020,
207843,
282353,
329412,
356863,
384314,
419608,
443137,
458824,
478431,
498039,
525490,
521569,
474510,
435294,
431373,
450980,
454902,
431373,
454902,
490196,
501961,
513726,
513726,
498039,
462745,
435294,
466667,
486275,
478431,
470588,
450980,
435294,
450980,
466667,
458824,
439216,
419608,
415686,
403922,
392157,
392157,
396078,
384314,
364706,
360784,
352941,
337255,
313726,
282353,
258824,
247059,
235294,
211765,
184314,
. 156863,
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. 133333,
. 113725,
. 094118,
078431,
070588,
066667,
062745,
070588,
074510,
070588,
066667,
066667,
062745,
058824,
054902,
054902,
058824,
058824,
054902,
050980,
050980,
050980,
047059,
047059,
043137,
039216,
043137,
043137,
043137,
047059,
050980,
054902,
050980,
054902,
054902,
054902,
058824,
062745,
062745,
062745,
058824,
062745,
066667,
066667,
070588,
074510,
074510,
070588,
066667,
066667,
066667,
062745,
062745,
062745,
058824,
058824,
058824,
. 058824,
. 058824,
. 058824,
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. 058824,
062745,
066667,
066667,
070588,
078431,
090196,
101961,
117647,
117647,
129412,
152941,
176471,
211765,
258824,
301961,
349020,
392157,
407843,
388235,
392157,
423529,
462745,
501961,
505882,
474510,
419608,
368627,
376471,
380392,
345098,
376471,
435294,
458824,
474510,
474510,
435294,
384314,
384314,
439216,
462745,
450980,
454902,
439216,
423529,
435294,
447059,
443137,
431373,
411765,
392157,
380392,
372549,
364706,
368627,
368627,
356863,
341176,
337255,
325490,
. 294118,
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. 258824,
. 235294,
239216,
231373,
203922,
184314,
164706,
141176,
121569,
109804,
098039,
086275,
074510,
062745,
058824,
062745,
062745,
062745,
058824,
062745,
062745,
054902,
050980,
050980,
054902,
054902,
054902,
050980,
047059,
047059,
043137,
031373,
031373,
039216,
047059,
047059,
050980,
054902,
054902,
054902,
054902,
058824,
058824,
062745,
062745,
062745,
062745,
058824,
062745,
062745,
062745,
066667,
074510,
074510,
070588,
066667,
062745,
. 062745,
. 062745,
. 062745,
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. 058824,
058824,
058824,
058824,
058824,
058824,
062745,
062745,
066667,
070588,
078431,
086275,
094118,
105882,
125490,
137255,
145098,
164706,
192157,
211765,
231373,
270588,
325490,
376471,
388235,
356863,
349020,
376471,
407843,
450980,
474510,
458824,
431373,
400000,
337255,
305882,
301961,
282353,
341176,
403922,
415686,
431373,
427451,
368627,
298039,
317647,
400000,
427451,
423529,
435294,
427451,
411765,
427451,
435294,
427451,
415686,
403922,
380392,
352941,
349020,
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. 341176,
337255,
329412,
305882,
305882,
309804,
290196,
250980,
215686,
211765,
207843,
180392,
176471,
172549,
152941,
129412,
117647,
105882,
098039,
082353,
070588,
054902,
050980,
054902,
058824,
054902,
058824,
062745,
058824,
050980,
047059,
047059,
050980,
050980,
050980,
047059,
047059,
035294,
035294,
039216,
047059,
050980,
054902,
058824,
058824,
058824,
058824,
058824,
062745,
062745,
062745,
062745,
058824,
062745,
062745,
062745,
062745,
066667,
070588,
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. 074510,
074510,
066667,
058824,
058824,
062745,
062745,
058824,
058824,
058824,
062745,
058824,
058824,
062745,
066667,
070588,
078431,
086275,
094118,
101961,
105882,
125490,
145098,
160784,
172549,
188235,
211765,
247059,
286275,
337255,
368627,
341176,
309804,
333333,
368627,
400000,
435294,
443137,
415686,
376471,
341176,
286275,
235294,
219608,
231373,
301961,
364706,
384314,
392157,
380392,
345098,
270588,
266667,
345098,
380392,
388235,
407843,
411765,
400000,
411765,
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. 415686,
400000,
384314,
372549,
349020,
325490,
317647,
317647,
305882,
282353,
262745,
274510,
294118,
282353,
250980,
207843,
184314,
172549,
156863,
149020,
145098,
141176,
125490,
109804,
098039,
090196,
082353,
074510,
066667,
058824,
054902,
050980,
054902,
058824,
058824,
058824,
054902,
047059,
043137,
047059,
050980,
050980,
047059,
047059,
039216,
047059,
047059,
050980,
050980,
054902,
058824,
058824,
058824,
058824,
058824,
058824,
058824,
062745,
062745,
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. 058824,
062745,
062745,
066667,
070588,
070588,
074510,
074510,
074510,
066667,
062745,
062745,
062745,
062745,
058824,
058824,
062745,
062745,
058824,
058824,
062745,
066667,
074510,
078431,
086275,
090196,
094118,
098039,
109804,
129412,
141176,
152941,
168627,
203922,
250980,
286275,
313726,
313726,
286275,
290196,
321569,
352941,
392157,
407843,
392157,
384314,
349020,
282353,
219608,
164706,
149020,
196078,
270588,
325490,
352941,
345098,
333333,
333333,
294118,
247059,
. 278431,
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. 325490,
352941,
388235,
396078,
388235,
400000,
411765,
403922,
388235,
372549,
360784,
349020,
321569,
294118,
290196,
290196,
250980,
227451,
250980,
262745,
250980,
239216,
219608,
196078,
180392,
160784,
141176,
125490,
117647,
113725,
105882,
094118,
086275,
082353,
074510,
066667,
062745,
050980,
047059,
054902,
058824,
058824,
054902,
054902,
050980,
043137,
039216,
043137,
043137,
043137,
039216,
043137,
047059,
047059,
050980,
050980,
054902,
054902,
058824,
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. 058824,
054902,
058824,
058824,
058824,
058824,
058824,
058824,
058824,
062745,
062745,
066667,
070588,
070588,
074510,
070588,
070588,
066667,
066667,
066667,
062745,
062745,
058824,
062745,
062745,
062745,
058824,
062745,
066667,
070588,
078431,
078431,
078431,
082353,
090196,
101961,
105882,
117647,
133333,
156863,
196078,
235294,
262745,
262745,
243137,
243137,
270588,
305882,
345098,
376471,
356863,
321569,
325490,
317647,
258824,
192157,
137255,
129412,
192157,
258824,
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. 305882,
. 290196,
270588,
294118,
282353,
231373,
243137,
294118,
341176,
372549,
376471,
384314,
392157,
388235,
380392,
364706,
356863,
349020,
341176,
329412,
294118,
266667,
266667,
247059,
215686,
223529,
227451,
211765,
211765,
215686,
203922,
188235,
164706,
141176,
121569,
105882,
098039,
098039,
094118,
086275,
078431,
070588,
062745,
054902,
047059,
043137,
050980,
058824,
054902,
050980,
050980,
054902,
047059,
039216,
035294,
035294,
031373,
. 031373,
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. 043137,
047059,
050980,
050980,
054902,
054902,
054902,
054902,
054902,
054902,
058824,
058824,
058824,
058824,
058824,
058824,
062745,
062745,
062745,
066667,
070588,
070588,
070588,
070588,
066667,
062745,
062745,
062745,
062745,
062745,
066667,
066667,
062745,
058824,
062745,
066667,
066667,
070588,
070588,
074510,
082353,
094118,
098039,
105882,
117647,
137255,
160784,
184314,
207843,
219608,
207843,
200000,
215686,
247059,
286275,
325490,
341176,
305882,
266667,
266667,
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. 243137,
. 192157,
137255,
121569,
176471,
223529,
239216,
254902,
239216,
219608,
247059,
247059,
215686,
250980,
305882,
337255,
356863,
360784,
372549,
372549,
360784,
345098,
329412,
329412,
333333,
325490,
313726,
298039,
262745,
235294,
231373,
215686,
196078,
188235,
184314,
184314,
188235,
188235,
176471,
152941,
129412,
113725,
098039,
082353,
078431,
086275,
082353,
074510,
066667,
062745,
058824,
050980,
043137,
047059,
050980,
050980,
050980,
. 050980,
. 050980,
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. 039216,
031373,
031373,
035294,
035294,
039216,
043137,
043137,
047059,
050980,
054902,
054902,
054902,
054902,
054902,
054902,
050980,
054902,
054902,
054902,
054902,
058824,
058824,
058824,
062745,
062745,
066667,
066667,
066667,
066667,
066667,
066667,
062745,
062745,
062745,
062745,
066667,
066667,
066667,
062745,
058824,
062745,
066667,
066667,
066667,
066667,
074510,
082353,
090196,
098039,
109804,
129412,
145098,
160784,
172549,
180392,
176471,
172549,
184314,
207843,
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. 262745,
. 290196,
. 305882,
270588,
235294,
227451,
227451,
223529,
203922,
152941,
113725,
133333,
164706,
188235,
207843,
196078,
180392,
207843,
203922,
196078,
250980,
294118,
317647,
337255,
345098,
352941,
349020,
337255,
313726,
290196,
298039,
309804,
313726,
298039,
282353,
262745,
227451,
200000,
196078,
184314,
164706,
156863,
156863,
160784,
172549,
164706,
145098,
125490,
109804,
094118,
074510,
066667,
070588,
074510,
070588,
066667,
062745,
. 062745,
. 058824,
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. 047059,
043137,
050980,
050980,
050980,
047059,
047059,
043137,
043137,
043137,
043137,
043137,
039216,
039216,
043137,
047059,
050980,
050980,
050980,
054902,
054902,
050980,
050980,
050980,
054902,
054902,
054902,
058824,
058824,
058824,
058824,
062745,
062745,
062745,
066667,
066667,
062745,
062745,
066667,
066667,
062745,
062745,
062745,
066667,
066667,
066667,
062745,
058824,
062745,
066667,
066667,
066667,
070588,
078431,
082353,
086275,
098039,
109804,
125490,
137255,
. 152941,
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. 152941,
. 141176,
137255,
149020,
164706,
188235,
211765,
227451,
250980,
270588,
243137,
207843,
203922,
200000,
196078,
192157,
160784,
117647,
098039,
113725,
141176,
168627,
156863,
137255,
152941,
156863,
176471,
231373,
266667,
294118,
313726,
321569,
321569,
325490,
317647,
282353,
250980,
266667,
286275,
298039,
290196,
258824,
243137,
223529,
192157,
164706,
160784,
152941,
133333,
125490,
141176,
149020,
149020,
141176,
125490,
105882,
090196,
. 074510,
. 062745,
. 062745,
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. 066667,
066667,
062745,
058824,
054902,
058824,
054902,
047059,
039216,
043137,
050980,
050980,
050980,
047059,
047059,
047059,
047059,
043137,
039216,
035294,
039216,
043137,
047059,
047059,
047059,
050980,
050980,
050980,
050980,
050980,
054902,
058824,
058824,
058824,
058824,
058824,
058824,
062745,
062745,
062745,
062745,
062745,
062745,
062745,
062745,
066667,
066667,
066667,
062745,
062745,
066667,
066667,
066667,
062745,
062745,
062745,
066667,
066667,
070588,
074510,
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. 078431,
086275,
098039,
109804,
121569,
129412,
133333,
125490,
113725,
117647,
129412,
137255,
156863,
176471,
192157,
223529,
247059,
223529,
192157,
180392,
180392,
176471,
172549,
156863,
129412,
101961,
090196,
113725,
141176,
129412,
098039,
101961,
133333,
184314,
223529,
254902,
278431,
286275,
290196,
294118,
294118,
294118,
266667,
231373,
223529,
247059,
274510,
270588,
250980,
223529,
200000,
184314,
156863,
133333,
133333,
121569,
109804,
113725,
117647,
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. 133333,
. 125490,
105882,
090196,
078431,
074510,
066667,
058824,
058824,
062745,
054902,
050980,
054902,
054902,
047059,
043137,
039216,
043137,
047059,
047059,
047059,
047059,
047059,
043137,
039216,
039216,
035294,
035294,
031373,
035294,
035294,
035294,
035294,
039216,
043137,
047059,
050980,
054902,
054902,
058824,
058824,
058824,
054902,
058824,
062745,
062745,
062745,
062745,
062745,
062745,
062745,
062745,
066667,
062745,
062745,
058824,
058824,
066667,
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. 066667,
066667,
066667,
066667,
070588,
074510,
074510,
078431,
086275,
098039,
109804,
113725,
117647,
109804,
105882,
105882,
105882,
105882,
125490,
137255,
145098,
168627,
203922,
223529,
211765,
180392,
160784,
160784,
160784,
156863,
145098,
133333,
105882,
086275,
098039,
113725,
105882,
094118,
109804,
149020,
196078,
223529,
239216,
250980,
258824,
266667,
266667,
258824,
262745,
254902,
223529,
188235,
200000,
239216,
243137,
235294,
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. 129412,
. 109804,
105882,
101961,
090196,
086275,
101961,
117647,
113725,
098039,
086275,
078431,
074510,
070588,
058824,
054902,
054902,
054902,
047059,
047059,
050980,
050980,
047059,
043137,
039216,
039216,
043137,
043137,
043137,
043137,
043137,
043137,
039216,
023529,
023529,
023529,
027451,
027451,
027451,
027451,
035294,
043137,
047059,
050980,
050980,
054902,
054902,
054902,
054902,
054902,
058824,
062745,
058824,
062745,
062745,
062745,
062745,
062745,
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. 054902,
054902,
058824,
062745,
066667,
066667,
066667,
066667,
066667,
066667,
066667,
070588,
070588,
070588,
078431,
086275,
098039,
101961,
098039,
094118,
090196,
098039,
098039,
086275,
098039,
113725,
109804,
117647,
145098,
176471,
203922,
203922,
176471,
149020,
141176,
137255,
137255,
133333,
121569,
098039,
078431,
082353,
086275,
090196,
109804,
141176,
172549,
200000,
211765,
215686,
223529,
235294,
243137,
235294,
223529,
223529,
223529,
207843,
172549,
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. 188235,
. 203922,
203922,
188235,
164706,
145098,
133333,
125490,
105882,
090196,
082353,
074510,
062745,
078431,
101961,
101961,
090196,
078431,
074510,
070588,
066667,
058824,
050980,
050980,
050980,
047059,
047059,
050980,
050980,
050980,
047059,
043137,
039216,
039216,
039216,
039216,
039216,
043137,
043137,
043137,
015686,
019608,
031373,
035294,
035294,
039216,
035294,
039216,
043137,
047059,
047059,
050980,
054902,
054902,
054902,
054902,
054902,
058824,
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. 062745,
062745,
062745,
062745,
062745,
062745,
058824,
054902,
058824,
062745,
062745,
066667,
066667,
066667,
066667,
066667,
066667,
066667,
066667,
070588,
070588,
078431,
082353,
090196,
090196,
082353,
078431,
086275,
094118,
086275,
074510,
086275,
098039,
090196,
105882,
129412,
152941,
184314,
192157,
168627,
145098,
129412,
117647,
117647,
117647,
109804,
090196,
070588,
070588,
074510,
090196,
117647,
145098,
164706,
184314,
188235,
188235,
200000,
211765,
. 215686,

OO0 0000000000000 000000000000000000000000000000000000000000000

file:///ID|/CD-RV-multimidia/Apresentacoes/VRML/slides/mount128.wrl (245 of 272) [21/3/2002 15:32:10]



file:///D)/CD-RV-multimidia/A presentacoes/\VVRML/slidesymount128.wrl

. 203922,
. 188235,
188235,
188235,
184314,
176471,
149020,
133333,
141176,
152941,
145098,
137255,
129412,
117647,
109804,
101961,
086275,
070588,
058824,
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082353,
078431,
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082353,
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078431,
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082353,
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050980,
050980,
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058824,
058824,
058824,
058824,
054902,
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062745,
058824,
054902,
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066667,
062745,
062745,
062745,
066667,
066667,
062745,
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129412,
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058824,
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074510,
074510,
070588,
066667,
058824,
054902,
050980,
050980,
050980,
050980,
047059,
043137,
039216,
043137,
. 043137,
. 043137,
. 043137,

O 0000000000000 00000000000000000000000000000000000000000000000

file:///ID|/CD-RV-multimidia/Apresentacoes/VRML/slides/mount128.wrl (252 of 272) [21/3/2002 15:32:10]



file:///D)/CD-RV-multimidia/A presentacoes/\VVRML/slidesymount128.wrl

. 043137,
043137,
039216,
035294,
031373,
031373,
035294,
031373,
035294,
035294,
035294,
035294,
035294,
035294,
039216,
043137,
047059,
039216,
035294,
043137,
050980,
050980,
050980,
050980,
054902,
054902,
054902,
054902,
058824,
054902,
054902,
058824,
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058824,
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082353,
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O 0000000000000 00000000000000000000000000000000000000000000000
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. 066667,
062745,
062745,
070588,
070588,
070588,
074510,
074510,
074510,
070588,
070588,
062745,
058824,
054902,
054902,
058824,
062745,
062745,
062745,
058824,
058824,
058824,
062745,
058824,
054902,
047059,
047059,
043137,
043137,
047059,
054902,
054902,
054902,
054902,
054902,
054902,
050980,
047059,
047059,
047059,
043137,
039216,
035294,
035294,
035294,
035294,
035294,
035294,
035294,
035294,
031373,
031373,
031373,
031373,
027451,
027451,
019608,
023529,
027451,
. 027451,

OO0 0000000000000 000000000000000000000000000000000000000000000
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. 031373,
031373,
027451,
031373,
031373,
035294,
039216,
043137,
043137,
043137,
043137,
039216,
043137,
047059,
047059,
047059,
047059,
050980,
050980,
050980,
050980,
050980,
054902,
058824,
058824,
058824,
058824,
054902,
050980,
050980,
054902,
058824,
058824,
058824,
058824,
058824,
058824,
058824,
058824,
062745,
062745,
058824,
054902,
054902,
058824,
062745,
062745,
062745,
062745,
058824,
058824,
062745,
062745,
058824,
058824,
058824,
058824,
062745,
066667,
066667,
. 070588,

O 0000000000000 00000000000000000000000000000000000000000000000

file:///ID|/CD-RV-multimidia/Apresentacoes/VRML/slides/mount128.wrl (268 of 272) [21/3/2002 15:32:10]



file:///D)/CD-RV-multimidia/A presentacoes/\VVRML/slidesymount128.wrl

. 066667,
066667,
062745,
054902,
050980,
058824,
062745,
066667,
062745,
062745,
066667,
066667,
066667,
070588,
070588,
070588,
070588,
070588,
066667,
062745,
058824,
054902,
058824,
062745,
062745,
058824,
054902,
054902,
058824,
058824,
054902,
050980,
050980,
047059,
043137,
039216,
047059,
050980,
050980,
050980,
050980,
050980,
050980,
050980,
047059,
043137,
043137,
043137,
039216,
035294,
031373,
031373,
035294,
035294,
035294,
035294,
031373,
031373,
031373,
. 027451,
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. 027451,
027451,
023529,
023529,
023529,
027451,
027451,
027451,
027451,
027451,
031373,
035294,
039216,
039216,
039216,
039216,
039216,
039216,
039216,
043137,
047059,
047059,
047059,
047059,
050980,
050980,
050980,
047059,
050980,
054902,
054902,
054902,
054902,
054902,
050980,
050980,
054902,
058824,
058824,
058824,
058824,
058824,
058824,
058824,
058824,
058824,
058824,
062745,
058824,
054902,
054902,
062745,
062745,
062745,
062745,
054902,
054902,
062745,
062745,
062745,
. 054902,

O 0000000000000 00000000000000000000000000000000000000000000000

file:///ID|/CD-RV-multimidia/Apresentacoes/VRML/slides/mount128.wrl (270 of 272) [21/3/2002 15:32:10]



file:///D)/CD-RV-multimidia/A presentacoes/\VVRML/slidesymount128.wrl

. 054902,
058824,
058824,
058824,
062745,
066667,
066667,
066667,
062745,
062745,
058824,
054902,
058824,
062745,
066667,
066667,
062745,
062745,
062745,
062745,
066667,
066667,
066667,
066667,
066667,
066667,
066667,
058824,
054902,
054902,
058824,
058824,
058824,
054902,
050980,
054902,
054902,
054902,
054902,
050980,
050980,
047059,
039216,
047059,
050980,
050980,
050980,
050980,
050980,
047059,
047059,
047059,
043137,
043137,
043137,
039216,
039216,
031373,
027451,
. 031373,

OO0 0000000000000 000000000000000000000000000000000000000000000
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. 035294,
031373,
031373,
031373,
027451,
027451,
023529,
023529,
019608,
. 023529,
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file:///DJ/CD-RV-multimidia/A presentacoes/\VVRML/slides/mount.wrl

#VRML V2.0 utf8
Shape {
appear ance Appearance {
material Material { }
}

geonetry ElevationGid {
xDi mension 9
zDimension 9
xSpaci ng 1.0
zSpaci ng 1.0

solid FALSE
creaseAngl e 0.785
hei ght [

CooorRro0O0O0O
CoOO0OU0OO0O0O0O
OCoOoONNOOOO

Ooocouoooo
QOONWOOOOo

oOouoouuou
OQCOFRPNPAPNOOPR

ocouuuo oo
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Building extruded shapes

Sumério Indice do Capitulo Slide Anterior Slide Seguinte 188

Construindo formas extrudadas

Motivacao

Exemplos

Criando formas extrudadas

Extrusdes ao longo de uma linha reta

Extrusdes ao redor de um circulo

Extrusdes ao longo de uma hélice

Sintaxe: Extrusion

Torcendo formas extrudadas

Sintaxe: Extrusion

Exemplo de extrusdes com escala e rotacao

Resumo

file:///D|/CD-RV-multimidia/Apresentacoes/VRML/slides/extr.htm [21/3/2002 15:32:11]



Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 189

Construindo formas extrudadas

Motivacao

. Formas extrudadas sao muito comuns
- Tubos, canos, barreras, vasos, donuts

. Outrosusos. ..
. Voce pode construir formas extrudadas

usandoum nd | ndexedFaceSet
. Vocé pode construir formas extrudadas mais

facilmente e eficientemente usando o no
Extr usi on

file:///D|/CD-RV-multimidia/Apresentacoes/VRML/slides/extrl.htm [21/3/2002 15:32:11]



Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 190

Construindo formas extrudadas

Exemplos

—

.

[ didewr] ] [ donut.wrl |
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Creating extruded shapes

Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 191

Construindo formas extrudadas

Criando formas extrudadas

. Formas extrudadas sao descritas por:

. Um cortetrasnversal 2D

. Uma espinha 3D ao longo da qual o corte
transversal evarrido

. Formas extrudadas sao como bolhaslongas
criadas com um secao transver sal comum

. O caminho ao longo do qual vocé move o
Secao é a espinha

file:///D|/CD-RV-multimidia/Apresentacoes/VRML/slides/extr3.htm [21/3/2002 15:32:12]



Extruding along a straight line

Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 192

Construindo formas extrudadas

Extrusao ao longo deuma linhareta
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Extruding around acircle

Sumario indice do Capitulo Slide Anterior Slide Seguinte 193

Construindo formas extrudadas

Extrusao ao redor de um circulo
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Extruding along a helix

Sumario indice do Capitulo Slide Anterior Slide Seguinte 194

Construindo formas extrudadas

Extruséo ao longo de uma hélice
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Syntax: Extrusion

Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 195

Construindo formas extrudadas

Sintaxe: Extrusion

. Um nd geométrico Ext r usi on criauma
geometria extruded

. 2-D cross-section - cortetransver sal

. 3-D spine - caminho devarredura

. mais. ..

Extrusi on {
crossSection [ . . . ]
Spine [ . . . ]
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Squishing and twisting extruded shapes

Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 196

Construindo formas extrudadas

Torcendo formas extrudadas

. Voceé pode percorrer o cortetransversal ao
longo da espinha
. Vasos, instrumentos musicais
. Superficiesderevolucao

. Voceé poderotacionar o cortetransversal ao
longo da espinha
. Fitastorcidas
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Syntax: Extrusion

Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 197

Construindo formas extrudadas

Sintaxe: Extrusion

. Um nd geométrico Ext r usi on criauma
geometria usando

. scales - subir o cortetransversal pelos
pontos da espinha

. rotations - rotacionar o cortetransversal
pelos pontos da espinha

Extrusi on {

scale [ . . . ]
orientation [ . . . ]
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Sample extrusions with scale and rotation

Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 198

Construindo formas extrudadas

Exemplos de extrusoes com escala e rotacao

_

.

=

[ horn.wrl | [ bartwist.wrl |
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Sumario i ndice do Capitulo Slide Anterior Slide Seguinte 199

Construindo formas extrudadas

Resumo

.Umnod Ext r usi on criaformasextrudadas
eficientemente

.OcampocrossSect | on especifica o corte
transver sal

. O campo spi ne especifica o caminho a ser
varrido

.Oscamposscal eeorientation
especificam escala e rotacao em cada ponto da

espinha
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#VRML V2.0 utf8
Shape {

appear ance Appear ance {

mat eri al

Mat eri al

{

di ffuseColor 0.0 1.0 0.7

}
}

geonetry Extrusion

creaseAngle 1.57
FALSE

endCap

{

begi nCap FALSE

solid

# Half-circle

-1
- 0.
.00
.71
.00

NPORPNPORNRPORNEORN

00
71

.00

41
00
41
00
41
00
41
00
41
00
41
00
41
00
41

.00

FALSE
crossSection |

0. 00,

-0.71,
-1. 00,
-0.71,

WWWLNNNNNRERPRPPRPOO0O000

00
24
48
73
97
21
45
70
94
18
42
67
91
15
39
64
88

0. 00,

erNNPOoRrNMNRPORDMRE

-0.92
-0.38
0. 38
0.92

. 00,
.41,
. 00,
.41,

00,
41,
00,
41,
00,
41,
00,
41,
00,
41,
00,
41,
00,

POORPPOORPPOORRPROOR

-0. 38,
-0.92,
-0.92,
-0. 38,

.85

77
77
85
85
77
77
85
85
77
77
85
85
77
77

.85

WWWWNNMNNRERPRERPROOOO

.12

36
61
85
09
33
58
82
06
30
55
79
03
27
52

.76

.17,
. 85,
. 85,
.17,
.17,
. 85,
. 85,
.17,
.17,
. 85,
. 85,
.17,
.17,
. 85,
. 85,
.17,
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#VRML V2.0 utf8
Shape {
appear ance Appearance {
material Material {
di ffuseColor 1.0 0.0 1.0

}

}

geonetry Extrusion {
creaseAngle 1.57
begi nCap FALSE
endCap FALSE
crossSection |

# Crcle
1.00 0.00, 0.92 -0. 38,
0.71 -0.71, 0.38 -0.92
0.00 -1.00, -0.38 -0.92,
-0.71 -0.71, -0.92 -0.38,
-1.00 -0.00, -0.92 O0.38,
-0.71 0.71, -0.38 0.92
0.00 1.00, 0.38 0.92,
0.71 0.71, 0.92 0. 38,
1.00 0.00
]
spi ne [
# Crcle
2.00 0.0 0.00, 1.85 0.0 0.77,
1.41 0.0 1.41, 0.77 0.0 1.85,
0.00 0.0 2.00, -0.77 0.0 1.85,
-1.41 0.0 1.41, -1.85 0.0 0.77,
-2.00 0.0 0.00, -1.85 0.0 -0.77,
-1.41 0.0 -1.41, -0.77 0.0 -1.85,
0.00 0.0 -2.00, 0.77 0.0 -1.85,
1.41 0.0 -1.41, 1.85 0.0 -0.77,
2.00 0.0 0.00,
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#VRML V2.0 utf8
Shape {
appear ance Appearance {
material Material {
di ffuseColor 0.9 0.7 0.0

}

}

geonetry Extrusion {
begi nCap FALSE
endCap FALSE
creaseAngle 1.57

solid FALSE
crossSection |
# Crcle
1.00 0.00, 0.92 -0. 38,
0.71 -0.71, 0.38 -0.92
0.00 -1.00, -0.38 -0.92,
-0.71 -0.71, -0.92 -0.38,
-1.00 0.00, -0.92 O0.38,
-0.71 0.71, -0.38 0.92
0.00 1.00, 0.38 0.92,
0.71 0.71, 0.92 0. 38,
1.00 0.00
]
spine [
# Helix
2.00 0.00 -0.00, 1.85 0.12
1.41 0.24 -1.41, 0.77 0.36
0.00 0.48 -2.00, -0.77 0.61
-1.41 0.73 -1.41, -1.85 0.85
-2.00 0.97 0.00, -1.85 1.09
-1.41 1.21 1.41, -0.77 1.33
0.00 1.45 2.00, 0.77 1.58
1.41 1.70 1.41, 1.85 1.82
2.00 1.94 0.00, 1.85 2.06
1.41 2.18 -1.41, 0.77 2.30
0.00 2.42 -2.00, -0.77 2.55
-1.41 2.67 -1.41, -1.85 2.79
-2.00 2.912 0.00, -1.85 3.03
-1.41 3.15 1.41, -0.77 3.27
0.00 3.39 2.00, 0.77 3.52
1.41 3.64 1.41, 1.85 3.76
2.00 3.88 0.00,
]
scale |
1.200 1.200, 0.778 0.778, O
0.712 0.712, 0.690 0.690, O
0.625 0.625, 0.603 0.603, O
0.537 0.537, 0.515 0.515, O
0.450 0.450, 0.428 0.428, O
0.362 0.362, 0.340 0.340, O
0.275 0.275, 0.253 0.253, O
0.187 0.187, 0.165 0.165, O
0. 100 0. 100,

. 756
. 668
. 581
. 493
. 406
. 318
.231
. 143

.17,
. 85,
. 85,
.17,
.17,
. 85,
. 85,
.17,
.17,
. 85,
. 85,
.17,
.17,
. 85,
. 85,
.17,

[eNeoNeoNoNeoNoNoNe

. 756,
. 668,
. 581,
. 493,
. 406,
. 318,
. 231,
. 143,

COLLLLLo

734
646
559
471
384
296
209
121
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file://ID)/CD-RV-multimidia/Apresentacoes/\VVRML/slides/bartwist.wrl
#VRML V2.0 utf8

Shape {
appear ance Appearance {
material Material ({
di ffuseColor 1.0 0.5 0.0

}
}

geonetry Extrusion {
creaseAngl e 0.785
crossSection |

# Squar e
-1.0 1.0, 1.0 1.0,
1.0 