Computacao Grafica

Revisao: Malhas e Grafo de Cena



Tipos de Malhas Triangulares estudadas \‘

- triangleSet

- triangleStripSet

- indexedTriangleStripSet
- indexedFaceSet
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TriangleSet

O no TriangleSet representa uma geometria 3D que representa uma
colecao de triangulos individuais. Cada triangulo é formado por um
conjunto consecutivo de trés vértices do né Coordinate. Se o n6 de
coordenadas nao contém um multiplo de trés valores de coordenadas, os
vértices restantes devem ser ignorados.

TriangleSet : X3DComposedGeometryNode {

. MFNode [in,out] attrib [] [X3DVertexAttributeNode]
SFNode [in,out] color NULL [X3DColorNode]

. SFNode [in,out] coord NULL [X3DCoordinateNode]
SFNode [in,out] fogCoord NULL [FogCoordinate]

. SFNode [in,out] metadata NULL [X3DMetadataObiject]
SFNode [in,out] normal NULL [X3DNormalNode]

. SFNode [in,out] texCoord NULL [X3DTextureCoordlnateNode]
. SFBool ] ccw TRUE

. SFBool ] colorPerVertex TRUE

. SFBool ] normalPerVertex TRUE

. SFBool ] solid TRUE

)



https://www.web3d.org/documents/specifications/19775-1/V3.3/Part01/components/rendering.html#TriangleSet
https://www.web3d.org/documents/specifications/19775-1/V3.3/Part01/components/rendering.html#TriangleSet
https://www.web3d.org/documents/specifications/19775-1/V3.3/Part01/components/rendering.html#TriangleSet

Exemplo de TriangleSet

_______________________________________________________________________________________________________________________


https://x3dgraphics.com/examples/X3dForWebAuthors/Chapter13GeometryTrianglesQuadrilaterals/TriangleSetExampleIndex.html

TriangleStripSet

N

Um TriangleStripSet representa uma forma geomeétrica 3D composta por
faixas de triangulos. O campo stripCount descreve quantos vértices
devem ser usados em cada faixa do Coordinate. As coordenadas sao
atribuidas a cada faixa pegando os vértices stripCount[i] do campo de
coordenadas, onde i € um indice sequencial de stripCount.

TrlangIeStrlpSet X3DComposedGeometryNode {

MFNode
SFNode
SFNode
SFNode
SFNode
SFNode
MFInt32
SFNode
SFBool
SFBool
SFBool
SFBool

[in,out]
[in,out]
[in,out]
[in,out]
[in,out]
[in,out]
[in,out]

attrib

color
coord
fogCoord
metadata
normal
stripCount
texCoord
ccw
colorPerVertex
normalPerVertex
solid

[
NULL

NULL
NULL
NULL
NULL
[l

NULL
TRUE
TRUE
TRUE
TRUE

[X3DVertexAttributeNode]
[X3DColorNode]
[X3DCoordinateNode]
[FogCoordinate]
[X3DMetadataObject]
[X3DNormalNode]

[3,)
[X3DTextureCoordinateNode]



https://www.web3d.org/documents/specifications/19775-1/V3.3/Part01/components/rendering.html#TriangleStripSet
https://www.web3d.org/documents/specifications/19775-1/V3.3/Part01/components/rendering.html#TriangleStripSet
https://www.web3d.org/documents/specifications/19775-1/V3.3/Part01/components/rendering.html#TriangleStripSet

TriangleStripSet (exemplo) ‘

<Shape>
<TriangleStripSet stripCount='13'> | Qg vertices sao conectados de 3 em 3.
<Coordinate point=' Assim o primeiro tridngulos sera
-4.0 -1.0 -0.5 ->P, . s e
45 2.0 0.5 op ligando os vértices (0, 1, 2), o segundo
3.0 -0.5 0.0 ¢, (1, 2, 3) e assim por diante, até chegar
22.5 -1.5 -0.5 =P, a contagem definida em stripCount.
~2.0 -0.5 -1.0 =P, Perceba que stripCount é uma lista.
-1.5 -1.5 -0.5 ->Ps
-0.5 0.5 -0.5 ->P;
0.0 0.0 0.0 -p
1.0 0.5 -0.5 ->P
1.5 -2.0 -1.0 ->P
2.5 -2.0 -0.5 ->Py
2.5 -2.5 -0.5 ->py,
3.5 -2.0 -1.0 ->pP,
v/>
</TriangleStripSet>

<Appearance> <Material diffuseColor='0.5 0.5 0.5'/> </Appearance>
</Shape>

Insper
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IndexedTriangleStripSet

N

Um IndexedTriangleStripSet representa uma forma 3D composta de um
conjunto de triangulos em forma de uma tira, sao usados nos indices do
campo index para especificar como montar faixa de triangulos. Um indice
de "—1" indica que a faixa atual terminou e a proxima comeca.

IndexedTrlangIeStrlpSet X3DComposedGeometryNode {

MFInt32
MFNode
SFNode
SFNode
SFNode
SFNode
SFNode
SFNode
SFBool
SFBool
SFBool
SFBool
MFInt32

[in] set_index
[in,out] attrib
[in,out] color
[in,out] coord
[in,out] fogCoord
[in,out] metadata
[in,out] normal
[in,out] texCoord

(] ccw

(] colorPerVertex
(] normalPerVertex
(] solid

[ index

[]

]
NULL

NULL
NULL
NULL
NULL
NULL
TRUE
TRUE
TRUE
TRUE

[]

[0,) or —1
[X3DVertexAttributeNode]
[X3DColorNode]
[X3DCoordinateNode]
[FogCoordinate]
[X3DMetadataObject]
[X3DNormalNode]
[X3DTextureCoordinateNode]

[0,~) or -1

7 https://www.web3d.org/documents/specifications/197 75-1/V3.3/Part01/components/rendering.html#IndexedTriangle StripSet Insper
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IndexedTriangleStripSet (exemplo)

<Shape>

<IndexedTriangleStripSet index='0 1 2 3 45 6 7 8 9 10 11 12 -1'>

<Coordinate point="
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.0 -1
.0 -0.
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.0 -1
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-> P,
-> P,
-> P,
>P,
-> P5
-> P,
->P,
> P,
> P,
-> Py
-> Py

-> Py,

Os vértices sao conectados seguindo a
ordem definida no campo index.
Ligando de 3 em 3 vértices até
encontrar um valor -1. Outras listas de
indices podem aparecer na sequencia.

v/>

</IndexedTriangleStripSet>

<Appearance> <Material diffuseColor='0.5 0.5 0.5'/> </Appearance>

</Shape>

8 https://www.web3d.org/documents/specifications/197 75-1/V3.3/Part01/components/rendering.html#IndexedTriangle StripSet Inspel‘
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Cuidado \‘

A direcao de montagem dos triangulos precisa ser constantemente
alternada, senao a deteccao de triangulos ira falhar

2 4 6

O/\O
OO o

3 5

0

1

Um dos truques € inverter a ordem de conexao, assim nos
triangulos pares, inverte a conexao de dois vértices.

Por exemplo, conecte: (0,1,2), depois (1,3,2), depois (2,3,4) e
assim por diante.
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IndexedFaceSet ‘

Um IndexedFaceSet representa uma forma 3D composta de um conjunto
de poligonos, sao usados nos indices do campo coordIndex para
especificar como montar os triangulos, o campo colordIndex para
especificar como mapear as cores por vértices, e o campo texCoordIndex

IndexedFaceSet : X3DComposedGeometryNode {
MFInt32 [in] set_colorindex
MFInt32 [in] set_coordindex
MFInt32 [in] set_normalindex
MFInt32 [in] set_texCoordindex

MFNode [in,out] attrib [1 [X3DVertexAttributeNode]
SFNode [in,out] color NULL [X3DColorNode]
SFNode [in,out] coord NULL [X3DCoordinateNode]
SFNode [in,out] fogCoord NULL [FogCoordinate]
SFNode [in,out] metadata NULL [X3DMetadataObject]
SFNode [in,out] normal NULL [X3DNormalNode]
SFBool ] ccw TRUE

MFInt32 [] colorindex [1 [0,%)or -1
SFBool [] colorPerVertex TRUE
SFBool [] convex TRUE
MFInt32 [] coordlndex [1 [0,)o0r -1
SFFloat[] creaseAngle 0 [0,=)
MFInt32 [] normallndex [1 [0,)or -1
SFBool [] normalPerVertex TRUE
SFBool [] solid TRUE

MFInt32 [] texCoordindex [] [-1,»)

SFNode [in,out] texCoord NULL [X3DTextureCoordinateNode] i

_____________________________________________________________________________

1thttps://www.web3d.org/documents/specifications/19775-1/V3.3/Part01/components/geometry3D.html#indexedFaceSet
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IndexedFaceSet ‘

O nd IndexedFaceSet representa uma forma 3D formada pela
construcao de faces (poligonos) de vértices listados no campo
coord.

IndexedFaceSet usa os indices em seu campo coordIndex para
especificar as faces poligonais indexando nas coordenadas no né
Coordinate. Um indice de "—1" indica que a face atual terminou e a
proxima comeca.

Cada face do IndexedFaceSet deve ter:

- pelo menos trés veértices nao coincidentes;
- vértices que definem um poligono planar;
- vértices nao possuem auto-interseccao.

Insper
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Exemplo IndexedFaceSet

<Shape>
<IndexedFaceSet coordIndex='0 1 2 3 4 5 6 7 -1'>
<Coordinate point=" P,
-3 30 -p
-4 00 -p
-3 -3 0 -p
0 -4 0 ->P
3 -30 -p,
4 0 0 ->Ps
3 30 -p
0O 40 -vp
|/> -
</IndexedFaceSet> ’
<Appearance> <Material emissiveColor='0 1 0'/> </Appearance>
</Shape>

Os pontos sao o contorna da superficie.

Insper



Exemplo IndexedFaceSet

Possivel solugao

P, Insper



Exemplo IndexedFaceSet

Mas e se a geometria fosse assim:

<Shape>
<IndexedFaceSet coordIndex='0 1 2 3 4 5 6 7 -1'>

<Coordinate point="

-3 30 ->P
-1 00 =P
-3 -3 0 -p
0 -1 0 ->Ps
3-30 -P,
1 00 ->Ps
3 30 -p
0 10 -p
|/>
</IndexedFaceSet>
<Appearance> <Material emissiveColor=‘'0 1 0'/> </Appearance>

</Shape>

Dessa forma também nao funcionaria pela especificagao X3D e geraria uma geometria errada. Para
funcionar vocé deveria especifica convex=*"false”, porém ndo vamos trabalhar com essa situacao.

Insper



Grafo de Cena
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Criando Matriz Identidade

<Shape>
<TriangleSet>
<Coordinate point="-1-101-10010"/>
</TriangleSet>
<Appearance>
<Material diffuseColor="1 0 0'/>
</Appearance>
</Shape>
<Transform scale="2 1 1">
<Transform translation="0 -1 -1">
<Shape>
<TriangleSet>
<Coordinate point="-1-101-100 1 0'/>
</TriangleSet>
<Appearance>
<Material diffuseColor="0 1 0'/>
</Appearance>
</Shape>
</Transform>
<Transform translation="0 1 -2">
<Transform rotation="0 0 1 3.14">
<Shape>
<TriangleSet>
<Coordinate point="-1-101-100 1 0'/>
<[TriangleSet>
<Appearance>
<Material diffuseColor="0 0 1'/>
</Appearance>
</Shape>
</Transform>

</Transform> MATRIZ PILHA
</Transform>

</Transform>
</Scene> Insper

oo o
oo = o
DoOo=m oo
-0 O O



Empilhando e Atualizando Transformacao

<Scene>
<Transform scale="2 2 2">
<Shape>

<TriangleSet>
<Coordinate point="-1-101-10010"/>
</TriangleSet>
<Appearance>
<Material diffuseColor="1 0 0'/>
</Appearance>
</Shape>
<Transform scale="2 1 1">
<Transform translation="0 -1 -1">
<Shape>
<TriangleSet>
<Coordinate point="-1-101-100 1 0'/>
</TriangleSet>
<Appearance>
<Material diffuseColor="0 1 0'/>
</Appearance>
</Shape>
</Transform>
<Transform translation="0 1 -2">
<Transform rotation="0 0 1 3.14">
<Shape>
<TriangleSet>
<Coordinate point="-1-101-100 1 0'/>
<[TriangleSet>
<Appearance>
<Material diffuseColor="0 0 1'/>
</Appearance>
</Shape>
</Transform>
</Transform>
</Transform> MAT
</Transform>

</Scene> Insper
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Desenhando Triangulo Vermelho

<Scene>
<Transform scale="2 2 2">
<Shape>
<TriangleSet>
<Coordinate point=-1-101-10010'/>
</TriangleSet>
<Appearance>
<Material diffuseColor="1 0 0'/>
</Appearance>
</Shape>
<Transform scale="2 1 1">
<Transform translation="0 -1 -1">

<Shape>
<TriangleSet>
<Coordinate point="-1-101-100 1 0'/>
</TriangleSet>
<Appearance>
<Material diffuseColor="0 1 0'/>
</Appearance>
</Shape>
</Transform>
<Transform translation="0 1 -2">
<Transform rotation="0 0 1 3.14">
<Shape>
<TriangleSet>
<Coordinate point="-1-101-100 1 0'/>

iangeses 2 000 100 0
<Material diffuseColor="0 0 1'/> 02 00 0 1 0 0
</Appearance> 0O 0 2 0 00 1 0
</Sh >
</T ranaspfsrm> 0 0 0 1 ﬂ U ﬂ 1
</Transform> MATRIZ PILHA
</Transform>

</Transform>
</Scene> Insper



[ [ ~y
Empilhando e Atualizando Transformacao l
<Scene>
<Transform scale="2 2 2">

<Shape>
<TriangleSet>
<Coordinate point=-1-101-10010'/>
</TriangleSet>
<Appearance>
<Material diffuseColor="1 0 0'/>
</Appearance>
</Shape>
<Transform scale="2 1 1"> m
<Transform translation="0 -1 -1">

<Shape>
<TriangleSet>
<Coordinate point="-1-101-100 1 0'/>
</TriangleSet>
<Appearance>
<Material diffuseColor="0 1 0'/>
</Appearance>
</Shape>
</Transform>
<Transform translation="0 1 -2">
<Transform rotation="0 0 1 3.14">
<Shape>
<TriangleSet>
<Coordinate point="-1-101-100 1 0'/>
<[TriangleSet>
<Appearance>
<Material diffuseColor="0 0 1'/>
</Appearance>
</Shape>
</Transform>
</Transform> MATRIZ PILHA
</Transform>
</Transform>

</Scene> Insper
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Empilhando e Atualizando Transformacao

<Scene>
<Transform scale="2 2 2">
<Shape>
<TriangleSet>
<Coordinate point=-1-101-10010'/>
</TriangleSet>
<Appearance>
<Material diffuseColor="1 0 0'/>
</Appearance>
</Shape>

<Transform scale="2 1 1">
<Transform translation="0 -1 -1">
<Shape>

<TriangleSet>
<Coordinate point="-1-101-100 1 0'/>
</TriangleSet>
<Appearance>
<Material diffuseColor="0 1 0'/>
</Appearance>
</Shape>
</Transform>
<Transform translation="0 1 -2">
<Transform rotation="0 0 1 3.14">
<Shape>
<TriangleSet>
<Coordinate point="-1-101-100 1 0'/>
<[TriangleSet>
<Appearance>
<Material diffuseColor="0 0 1'/>
</Appearance>
</Shape>
</Transform>
</Transform>
</Transform>
</Transform>

</Scene> Insper
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Desenhando Triangulo Verde

<Scene>
<Transform scale="2 2 2">
<Shape>
<TriangleSet>
<Coordinate point=-1-101-10010'/>
</TriangleSet>
<Appearance>
<Material diffuseColor="1 0 0'/>
</Appearance>
</Shape>
<Transform scale="2 1 1">
<Transform translation="0 -1 -1">
<Shape>
<TriangleSet>
<Coordinate point="-1-101-100 1 0'/>
</TriangleSet>
<Appearance>
<Material diffuseColor="0 1 0'/>
</Appearance>
</Shape>
</Transform>
<Transform translation="0 1 -2">
<Transform rotation="0 0 1 3.14">
<Shape>
<TriangleSet>
<Coordinate point="-1-101-100 1 0'/>
<[TriangleSet>
<Appearance>
<Material diffuseColor="0 0 1'/>
</Appearance>
</Shape>
</Transform>
</Transform>
</Transform>
</Transform>
</Scene>
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Desempilhando e Atualizando Transformacao

<Scene>
<Transform scale="2 2 2">
<Shape>
<TriangleSet>
<Coordinate point=-1-101-10010'/>
</TriangleSet>
<Appearance>
<Material diffuseColor="1 0 0'/>
</Appearance>
</Shape>
<Transform scale="2 1 1">
<Transform translation="0 -1 -1">
<Shape>
<TriangleSet>
<Coordinate point="-1-101-100 1 0'/>
</TriangleSet>
<Appearance>
<Material diffuseColor="0 1 0'/>
</Appearance>
</Shape>
</Transform>
<Transform translation="0 1 -2">
<Transform rotation="0 0 1 3.14">
<Shape>
<TriangleSet>
<Coordinate point="-1-101-100 1 0'/>
<[TriangleSet>
<Appearance>
<Material diffuseColor="0 0 1'/>
</Appearance>
</Shape>
</Transform>
</Transform>
</Transform>
</Transform>
</Scene>
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Empilhando e Atualizando Transformacao

<Scene>
<Transform scale="2 2 2">
<Shape>
<TriangleSet>
<Coordinate point=-1-101-10010'/>
</TriangleSet>
<Appearance>
<Material diffuseColor="1 0 0'/>
</Appearance>
</Shape>
<Transform scale="2 1 1">
<Transform translation="0 -1 -1">
<Shape>
<TriangleSet>
<Coordinate point="-1-101-100 1 0'/>
</TriangleSet>
<Appearance>
<Material diffuseColor="0 1 0'/>
</Appearance>
</Shape>

</Transform>
<Transform translation="0 1 -2">
<Transform rotation="0 0 1 3.14">

<Shape>
<TriangleSet>
<Coordinate point="-1-101-100 1 0'/>
<[TriangleSet>
<Appearance>
<Material diffuseColor="0 0 1'/>
</Appearance>
</Shape>
</Transform>
</Transform>
</Transform>
</Transform>

</Scene> Insper
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Empilhando e Atualizando Transformacao

<Scene>
<Transform scale="2 2 2">
<Shape>
<TriangleSet>
<Coordinate point=-1-101-10010'/>
</TriangleSet>
<Appearance>
<Material diffuseColor="1 0 0'/>
</Appearance>
</Shape>
<Transform scale="2 1 1">
<Transform translation="0 -1 -1">
<Shape>
<TriangleSet>
<Coordinate point="-1-101-100 1 0'/>
</TriangleSet>
<Appearance>
<Material diffuseColor="0 1 0'/>
</Appearance>
</Shape>
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<Transform translation="0 1 -2">
<Transform rotation="0 0 1 3.14"> m
<Shape>
<TriangleSet>

<Coordinate point="-1-101-1001 0>
<[TriangleSet> I

OO0 OO NO OO

<Appearance>
<Material diffuseColor='0 0 1'/>
</Appearance>
</Shape>
</Transform> 0 0
</Transform> MATRIZ PILHA

</Transform>

</Transform>
</Scene> Insper
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Desenhando Triangulo Azul

<Scene>
<Transform scale="2 2 2">
<Shape>
<TriangleSet>
<Coordinate point=-1-101-10010'/>
</TriangleSet>
<Appearance>
<Material diffuseColor="1 0 0'/>
</Appearance>
</Shape>
<Transform scale="2 1 1">
<Transform translation="0 -1 -1">
<Shape>
<TriangleSet>
<Coordinate point="-1-101-100 1 0'/>
</TriangleSet>
<Appearance>
<Material diffuseColor="0 1 0'/>
</Appearance>
</Shape>
</Transform>
<Transform translation="0 1 -2">

<Transform rotation="0 0 1 3.14">
<Shape>
<TriangleSet>

<Coordinate point="-1-101-100 1 0'/>
<[TriangleSet> —d 0
<Appearance>
<Material diffuseColor='0 0 1'/> 0 -2
</Appearance> 0 0
</Shape>
</Transform> 0 0
</Transform> MATRIZ PILH
</Transform>
</Transform>

</Scene> Insper
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Desempilhando e Atualizando Transformacao

<Scene>
<Transform scale="2 2 2">
<Shape>
<TriangleSet>
<Coordinate point=-1-101-10010'/>
</TriangleSet>
<Appearance>
<Material diffuseColor="1 0 0'/>
</Appearance>
</Shape>
<Transform scale="2 1 1">
<Transform translation="0 -1 -1">
<Shape>
<TriangleSet>
<Coordinate point="-1-101-100 1 0'/>
</TriangleSet>
<Appearance>
<Material diffuseColor="0 1 0'/>
</Appearance>
</Shape>
</Transform>
<Transform translation="0 1 -2">
<Transform rotation="0 0 1 3.14">
<Shape>
<TriangleSet>
<Coordinate point="-1-101-100 1 0'/>
<[TriangleSet> —4 0
<Appearance>

0
<Material diffuseColor="0 0 1'/> 0 -2 g 2 <
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</Appearance> 0 0

</Shape>
ransiom> m 0 0
</Transform> MATRIZ PILH
</Transform>

</Transform>

</Scene> Insper
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Desempilhando e Atualizando Transformacao

<Scene>
<Transform scale="2 2 2">
<Shape>
<TriangleSet>
<Coordinate point=-1-101-10010'/>
</TriangleSet>
<Appearance>
<Material diffuseColor="1 0 0'/>
</Appearance>
</Shape>
<Transform scale="2 1 1">
<Transform translation="0 -1 -1">
<Shape>
<TriangleSet>
<Coordinate point="-1-101-100 1 0'/>
</TriangleSet>
<Appearance>
<Material diffuseColor="0 1 0'/>
</Appearance>
</Shape>
</Transform>
<Transform translation="0 1 -2">
<Transform rotation="0 0 1 3.14">
<Shape>
<TriangleSet>
<Coordinate point="-1-101-100 1 0'/>
<[TriangleSet>
<Appearance>
<Material diffuseColor="0 0 1'/>
</Appearance>
</Shape>
</Transform>
ransforms m
</Transform>
</Transform>
</Scene>
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Desempilhando e Atualizando Transformacao

<Scene>
<Transform scale="2 2 2">
<Shape>
<TriangleSet>
<Coordinate point=-1-101-10010'/>
</TriangleSet>
<Appearance>
<Material diffuseColor="1 0 0'/>
</Appearance>
</Shape>
<Transform scale="2 1 1">
<Transform translation="0 -1 -1">
<Shape>
<TriangleSet>
<Coordinate point="-1-101-100 1 0'/>
</TriangleSet>
<Appearance>
<Material diffuseColor="0 1 0'/>
</Appearance>
</Shape>
</Transform>
<Transform translation="0 1 -2">
<Transform rotation="0 0 1 3.14">
<Shape>
<TriangleSet>
<Coordinate point="-1-101-100 1 0'/>
<[TriangleSet>
<Appearance>
<Material diffuseColor="0 0 1'/>
</Appearance>
</Shape>
</Transform>
</Transform>
ransiorm> m
</Transform>
</Scene>
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Desempilhando e Atualizando Transformacao

<Scene>
<Transform scale="2 2 2">
<Shape>
<TriangleSet>
<Coordinate point=-1-101-10010'/>
</TriangleSet>
<Appearance>
<Material diffuseColor="1 0 0'/>
</Appearance>
</Shape>
<Transform scale="2 1 1">
<Transform translation="0 -1 -1">

<Shape>
<TriangleSet>
<Coordinate point="-1-101-100 1 0'/>
</TriangleSet>
<Appearance>
<Material diffuseColor="0 1 0'/>
</Appearance>
</Shape>
</Transform>
<Transform translation="0 1 -2">
<Transform rotation="0 0 1 3.14">
<Shape>
<TriangleSet>
<Coordinate point="-1-101-100 1 0'/>

</TriangleSet> 2 0 0 0 1000
<Appearance>
<Material diffuseColor='0 0 1'/> 0 200 | g é g g
</Appearance> 0 0 2 0 0 0 0 1
</Shape>
</T ranaspfsrm> 0001
</Transform> MATRIZ PILHA

</Transform>
</Transform>
</Scene>
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