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Introduction

Complex models are expensive to
store, transmit, and render, thus
motivating a number of problems:

Mesh simplification

LOD approximation
Progressive transmission
Mesh compression
Selective refinement
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Introduction

* We can use Progressive Mesh (PM)
representation.

» Coarser mesh M, + a sequence of n
detail records.
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=1 f Introduction

Discrete attributes: material identifier
(shader function)

Scalar attributes: diffuse color, normal,
texture coordinates.

M: (K,V,D,S)
K: simplicial complex
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Py PM representation

« Edge collapse transform is invertible.
 Edge collapse «—— Vertex split

vsplity 1 vsplify vaplit, 4 A
— M — ... — (M'=M)

* We call (M, {vsplit,,...,vsplit_,}) a
progressive mesh representation of M.
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(a) Base mesh M (150 faces)

(¢) Mesh M** (1,000 faces) (d) Original M=M" (13,546 faces)
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Py PM representation

For any two mesh M' & M"*1,we can

create a smooth visual transition.
(i=3) M

; : Geomorph MS(a)
- MC(a) = (K™, V()

vi(a) = (a}v}“ +(1 —a)vi , j € {si,moti+1}
d vit =y , J & si,mot+it1}
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PM representation

 Indeed, given a finer mesh Mfand a
coarser mesh M¢, O<c < f <n, we can
also have a geomorph MS(a)

M°(a) = (K, V%))

VF(‘T) - (ﬂf)vf +(1 —ﬂ)‘-’,iﬂm

cra _ j ] < mptcC
40 {Ac(ﬁj-mn_l) J>mo+e
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PM construction

* Mesh optimization

E {ﬂﬂ — E.::-?r'.sr (M) +FE rep {ﬂﬂ + Esp}fﬂg{ﬂﬂ

Edfsr{illﬂ — Z dg (xf: 'i'ff( KD)

EoringM) = Y £|lv; — vl

{7.k}EK
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=1 f PM construction
mA

 simplification algorithm
E {iﬂlﬂ — EJESI(M) T Esp}'mg{i]lﬁ!) T Escafar{i]lﬂ + Edr’sc {iﬂlﬂ

« Placing all candidate edge collapse
transformations into a priority queue.

 Priority: AE=E.—-E, forK —>K

EK’ — 1}11;1 E.::"fsr( V) + Esprmg( V} + Escafm'( V:. S) T Er;"fsc( V)
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* Minimize Egg + Egping

@ (x5, ¢r(|K[) = min ||x; — ¢r(b:)|)’

i€ |K|

1. For fixed vertex positions V/, compute the optimal parametriza-
tions B = {bi,..., by} by projecting the points X onto the
mesh.

2. For fixed parametrizations B, compute the optimal vertex posi-
tions V" by solving a sparse linear least-squares problem.
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« Minimize E

scalar

E.smfm@ — (Csc:;rfm')g Z ||£ — "i’E(bf)Hg
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PM construction

* Minimize E. -
* Preserve discontinuity curves
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