Modeling methods: Objective

e Understand how to model a 3D object

e Which model is the most _
suitable for a given application

How do we model a 3D object 3D model realism

1. Surface modeling VS Volume modeling Which are the virtual objects ?
2. How do we encode it on a computer

f.SLnface

| [ /
Rl  Volume

* ‘“ * T - |‘]'|_f§l J.' 1
: * e i e [Day After Tomorrow]
' A g 7 2 L™ 1 \ ; :

&t Surface | =\

‘F

| m5urfac g,
_' ‘1' | X \ &1
.1) i i 3

ar
B
-
L
A

w
F

[Lord of the Rings]

i_.:'

[Titanic]

[Avatar]




Modeling a 3D object

Volume modeling Surface modeling

Explicit representation
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Representing a Surface

Explicit
BRep: Boundary Representation
Mesh

Parametric
Subdivision

CSG: Constructive Solid Geometry

Implicit
Voxels

Parametric
Skeleton
Analytic

Point-Sets
MLS
Surfels

Fractals

Explicit representation

Explicit representation ~ parametric
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S:{ DcRe >R

(u,v) — S(u.v) = (Sx(u,v).Sy(u,v), Sz(u,v))

S(u,v)

di

S = mapping # Surface T

trace of S in R?




Triangular Mesh Barycentric Coordinates

Triangular mesh = Simplest BRep

When S is not known analytically —
We compute a discrete local approximation (u,v) — Si(u,v) = Uzﬁ + v@ + OA

S=| |5 | _ .
L;J ! (o, B,7) — Si(a,8,7)=aA+BB++C

Simplest mapping : Linear mapping
] DCR® ok a+pf+v="1
Si { (u.v) = Siu.v)=uAB+vAC+ OA .
(&'? 3, “}) = [O 1]

o epI0cuv<d

S is globally C"
S is never C' (exc. plane)

S can interpolate any _
discrete set of points on a surface

Mesh Mesh : Approximation

Special case:

A mesh can have polygons made of N vertices (N>3)
S : true smooth surface

A good polygon should have N coplanar vertices
(otherwise, need triangulation) 7};: triangulated surface

IS = Tsll = hlsmax| (= hlIS™]))

Linear approximation of a surface S (first order)

h = K maxe;
1

= ||S — TsH — ('} (mr_ax e Hmaﬂ)































