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Superﬁae implicita




Interpolagao
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Calculo no computador

Numeros reais?
Funcoes reais?

Derivadas?
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Superficies explicitas
discretas
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i Modelo de interpolacao
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\y Geometria:  Conectividade
VO =(-3,00) TO=VOVIV2
VI =(-2,-1) TI1 =VOV2V9
V2=(-1,0) T2=V2V8V9
V3=(0,-1) T3=V2V4V8
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Exemplo: Tetraedro

Geometria: Conectividade
VO = (0,0,0) TO =VOVIV2
Vi = (1,0,0) T1 =VOV2V3
V2 = (0,1,0) T2 =VOV3V|
V3 =(0,0,1) T3 =VIV3V2



Superficies implicitas
discretas = isosuperficies

Discretizagao em reticulados (grid)
Localizagao da isosuperficie

Modelos de interpolagao
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Definir a topologia

Para variedades: formas diferentes de
colar deformagoes de segmento



Mais citado da computacio e da—
matematica

Representagao explicita de
isosuperficie
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~x)=0  Caso |ID

Ambiguidade por falta de dados



Interpolagao

f~(x)=0 °
(extrapolagao?)
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Localizacao: mudanca de sinal

Interpolagao: linear



Caso 2D
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Curvas discretas
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Interpolagao bilin

(1) g[0,0] +
(1) g[1,0] +
t g[0, 1]+
t ol 1] .
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i=3

i=0

f(s,t) = [1-s,s]

Vo Vi

i=2




Marching Squares

quadrado por quadrado
tabela de casos para acelerar

ambiguidades
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Amostras regulares
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Calculo dos vertices
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Marching Squares
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Marching Squares
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Marching Squares
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Marching Squares
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Tabela de casos
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Ambiguidades




Ambiguidades de topologia
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Catastrofes

Topologia discreta



i=2

Escolha: topologia bilinear

| t i - i=0 i=|

flst) = (1-s)" (1-0)* g[0,0] + Cvov, || 1t
s (1-0)-g[l,0] + f(s,t) = [I-s, s] o t
(I_s). t g[o’l] + _VZ V3

s+t g[ll] .




Resolug¢ao de ambiguidades
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Ambiguidades!

®
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depende da triangulagao,
nao do dado!




Ambiguidades de resolugao
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Observacao

Interpolagao bi-linear mas
aproximacao linear por segmentos



Caso 3D
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 Descontinuidades
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Ambiguidades

x




Topologia global




Outras amblg"'dades 3D
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Topologia trilinear
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Ambiguidades de resolugao
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E a geometria local?




Calculo da normal

afijk fi+1,j,k - fi-l,j,k
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Adaptacad topologic




ie§’ em quadtrees
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Arestas vivas
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Dual




Invariancia?

transformagoes geometricas

Amostragem no grid



Conclusao \\
\

Mistura de conceitos:

geometria descritiva (realidade)
geometria diferencial (interpretagao)
geometria discreta (aproximagao?)
métodos numeéricos (tecnica)

Metodos versateis, em teoria...




Tutorials

Technical Papers

Technical Posters
Undergraduate Work

Theses and Dissertations
Petroleum

Graphics Processing Education
Video Festival

www.im.vfal.br/evento/sibgrapi201 |

The XXIV Conference on Graphics, Patterns and Images, Sibgrapi 2011, will be held in the
beautiful Maceié, Alagoas, Brazil, between August 28™ and 31". Sibgrapi 2011 is being organized
by the Institute of Mathematics of the Universidade Federal de Alagoas (UFAL)

SIBGRAP| started in 1988 and is the most important Brazilian Meeting in Computer Graphics,
Image Processing and Computer Vision. It is annually promoted by the Sociedade Brasileira de
Computacio (SBC). The Sibgrapi proceedings are available on-line at IEEE Xplore since 1997 and have
also been published by IEEE Computer Society Press. Since 2009, Sibgrapi further cooperates with
Eurographics Association

We cordially invite you to submit your work to Sibgrapi 2011 and join us in the conference.

General (hairs Undergraduate Work Tutorials
Adelailson Peixoto (UFAL) Herman Gomes (UFCG) Bruno M. Carvalho (UFRN)
Dimas Martinez (UFAL) Silvio Melo (UFPE) Joaquim Bento (UFC)
Thales Viewra (UFAL)
Program Chairs Theses and Dissertations Petroleum
Thomas Lewmner (PUC-Rio) George Darmiton (UFPE) Eduardo Setton (UFAL)
Ricardo Torres (Unicamp) Mana Andrésa F. Rodngues (UNIFOR) William W. M. Lira (UFAL)
Technical Posters Video Festival Graphics Processing Education
Aristofanes Corréa (UFMA) Fatima Sombra (UFC) Yeronica Teschrieb (UFPE)
Marcelo Siqueira (UFRN) Vinicus Mello (UFBA)

www.im.vfal.br/evento/sibgrapi201 |




Obrigado pela atengao

Curvas e Superficies Implicitas:
Nocoes de Geometria Diferencial e Discreta

errata e mais referéncias: http://thomas.lewiner.org/ Yz
| "j'.}.' ;

S—— & “\
S —_——— .
i
N ‘ . .
. - - - -
—— / e — . = . Z =
- - - - - - - - - — — . - ~ »


http://thomas.lewiner.org
http://thomas.lewiner.org

