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Introducao

= Humanoides
e Articulacoes
= Animacao
m V-Art
e Necessidade do algoritmo




Objetivos

s Definir um algoritmo de deformacao
de malhas

s Implementar o algoritmo selecionado
no framework V-Art

s Associar pontos de controle da
deformacao de malha nas
articulacoes




Algoritmos

s Algoritmo de deformacao de
representacoes poligonais

s Algoritmo de deformacao de
representacoes parametricas
e Free Form Deformation (FFD)
e Pontos representantes




Algoritmos - FFD

Vetor max = maior(Grade);

Vetor min = menor(Grade);

Vetor X0 = Vetor(min.x, min.y, min.z);
Vetor S = Vetor(max.x, min.y, min.z) — XO;
Vetor T = Vetor(min.x, max.y, min.z) — X0;
Vetor U = Vetor(max.x, min.y, max.z) — XO0;

Criacao
vetores
ortogonais

s=(TxU).(P-P0)/((TxU).S)
t=(UxS).(P-P0)/((TxU).S)
u=(UxS).(P-P0)/ ((TxU).S)

Interpoladores
trilineares




Algoritmos - FFD

Ponto registrado no sistema de coordenadas




Algoritmos - FFD

Pontos de controle
nos eixos S, T e U

Localizacao dos
pontos de controle




Algoritmos - FFD

Interpolacao de Bezier




Humanoide

Bl ¥-ART Action Builder =10l =|

Corpo Articulado

Juntas

Problemas




V-Art

m O framework V-Art foi desenvolvido
com o intuito de criar ambientes
virtuais 3D, especialmente os que
contenham humanoides

= Multiplataforma e independente de
API grafica

s Arquivos XML




Trabalhos Correlatos

s Art of Illusion
s Free Form Deformation




Requisitos

Adicionar pontos de controle no humanoide

Mostrar os pontos dos vetores de uma malha

para que o usuario deforme manualmente a
mesma

Realizar a deformacao da malha no humanoide V-
Art

Implementar rotinas que permitam que a malha
seja deformada sem a interagao do usuario apos
uma movimentacao da articulacao

Implementar utilizando o ambiente Microsoft
Visual C++ 2005




Especificacao
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Scene Node

Eounding Box

Triangle

EBezier

Graphic Obj
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Implementacao

Microsoft Visual Studio 2005
e STL

Blender

DoxyGen

Enterprise Architect




Implementacao
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for(int w = 0; w < vertices.size() ; w += 3){
C_coords3 X;
X.x = vertices[w];
X.y = vertices[w+1];
X.z = vertices[w+2];
s = stu[w];
t = stu[w+1];
u = stu[w+2];
Xnew.setCoords(0,0,0);
for (inti =0;i<=1;i++) {
Xnew?2.setCoords(0,0,0);
for (intj =0; j <=m; j++) {
Xnew3.setCoords(0,0,0);
for (intk = 0; k <=n; k++) {
Xnew3 += C_utils::combination(n, k) * pow((1 - u), (n - k)) * pow(u, k) *
(X0+(i/(double))*S+(j/(double)m)*T+(k/(double)n)*U);
b
Xnew2 += C_utils::combination(m, j) * pow((1 - t),(m -j)) * pow(t,j) *
Xnew3;
b
Xnew += C_utils::combination(l, i) * pow((1 - s),(l -i)) * pow(s,i) * Xnew2;
b
verticesDef.push_back(Xnew.x);
verticesDef.push_back(Xnew.y);
verticesDef.push_back(Xnew.z);

by

return verticesDef;

Execucao da
interpolacao de
Bézier




X.x = vertices[w];
X.y = vertices[w+1];
X.z = vertices[w+2];
s = stu[w];

t = stu[w+1];

u = stufw+2];

Implementacao

Interpolacao de
Bézier
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Implementacao

Xnew3 += C_utils::combination(n, k) * pow((1 - u), (n - k)) * pow(u, k) *
(X0+(i/(double))*S+(j/(double)m)*T+(k/(double)n)*U);

Xnew2 += C_utils::combination(m, j) * pow((1 - t),(m -j)) * pow(t,j) *
Xnew3;

Xnew += C_utils::combination(l, i) * pow((1 -s),(l -i)) * pow(s,i) *
Xnew2;

Xnew3 += C_utils::combination(n, k) * pow((1 - u), (n - k)) * pow(u, k) *
(X0+(i/(double))*S+(j/(double)m)*T+(k/(double)n)*U);
)

Xnew?2 += C_utils::combination(m, j) * pow((1 - t),(m -j)) * pow(t,j) *
Xnew3;

b

Xnew += C_utils::combination(l, i) * pow((1 - s),(I -i)) * pow(s,i) * Xnew2;




Operacionalidade

Il ¥-ART Action Builder

e .2\ Documents and Settings' Administrador’,Desktop’, TCC, TCC2' fasta

Loading ..5..5. .5 GSRPCSRPC_datasVartsRPCspolicial _B1.obhj... (3669 polygons) I’
Estimated 18 key frames. l

1> select FLERION
2) zelect ADDUCTION
3) select TWIST
{SPACE>) reset camera
.- rool camera
a) Activate/deactivate action
h? change Background color {black-/uwhite)
c? change Cyclic status
print out Dofs
save File
Goto time Cactivate with time out?
zsave 'rest state’ flle
print out selected Joint
add Key pose
Look at selected joint
print out caMera
uze Mext camepra
Print out action
Quit
Reset joint
reSt all joints
Recompute Times




Resultados

= Validacao do algoritmo
» Sem interferéncia visual

s | rabalhos Correlatos

e Deformacao na animacao (Art of
Illusion)

e Conjunto de malhas (Free Form
Deformation)

e Animacao (3D Mesh Deformation)




Conclusao

s Funcionamento do algoritmo
s Visualizacao

s Queda do FPS

= Modelo humanodide




Extensoes

Implementar outro algoritmo de
deformacao

Adicionar a possibilidade de ocorrer a
deformacao manual da malha do
humanoide

Criar um novo humanoide onde as juntas
figuem visiveis, para realizacao de novos
testes

Criar uma maior quantidade de animacoes




A provacao vem, nao sO para testar o
nosso valor, mas para aumenta-lo; o
carvalho nao é apenas testado, mas

enrijecido pelas tempestades.
Lettie Cowman




<node>
<joint description="E thighdoint"™ type="polyaxial':
<dof description="flexPF thighJoint™":>
<pogition x="-0.799350" w="0,155381" z="-0.911524"/>
<axiz =X="0.9936058" w="0.033865" =z="-0.040510"/>
<range min="-1.570796" max="0.5Z3599" rest="0.750000"/>
</dof>

<dof description="adductE thighdJoint™>
<position x="-0.799350" w="0.,155381" =z="-0.911524"/>
<gaxis ®="-0.033843" v="0.99942Z2c" z="0.001Z33"/ >
<range min="-0.349066" max="0.523599" rest="0.400000"/>

</dof>
<dof description="twistRk thighdoint®>
<position x="-0.7939850" w="0.155381" z="-0.9115z24"/>
<axis ®X="-0.040529" w="-0.0001392" z="-0.999175"/ >
<range min="-0.698132" max="0.6953132" rest="0.500000"/>
</dof>
</ joint>
<node>
E)Pf,;{meshnhject filename="policial 0l.o0bj" description="R thighMesh"
t-'E,FI_'IE = "III]!:Ij ",."'_“}
</ node x>
</ node >




<action action name= "ocaminhs™ speed = "1.0000" cyole = "true's
<joint movement joint nawe = "R legJoint®™ duration = "1.,6000":
<interpolation type= "Ease—in_ease—nut"f}
<dof wovement doflID = "FLEX" initisalTime = "0.0000%" finalTime = "O.3250"
finalPosition = "O.Z270"/ />
</ joint movement:>
<joint movement Jjolnt nsmwe = "E armJoint"™ duration = "1.6000":>
<interpolation type= "Ease—in_ease—nut"f}
<dof wovement dofID = "ADDUCT" initialTime = "0.0000" finalTime = "0O.5000
finalPosition = "O.92100%/ >
</ joint movement:>
<joint movement joint nawe = "R armloint®™ duration = "1.6000":>
<interpolation type= "Ease—in_ease—nut"f}
<dof wovement doflID = "TWIST" initisalTiwe = "0O.0000" finalTiwe = "O.5000"
finalPosition = "O0.&700%"/ >
</ joint movement:
<faction>




WART: :MemaryOhj

WART: :Dof

WART:ScenaeMode

WART: GraphicObj
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WART Dot

WART: :MeshObject

WART::PolyLine

WART:: Sphere

WART: Triangle

WART::PaintLight

WART: SpotLight

WART:: Transfarm
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