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Geometric Model Segmentation using Approximate Voronoi Diagram and
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Mesh segmentation and partitioning of 3D models have always been significant as one of the most
Received 29 July 2014 structural tools used in many applications of CAD and computer graphics. One of the most

Accepted 10 September 2014

Available Online 20 October 2084 versatile of these algorithms, which is capable of optimum segmentation of model, is the iterative

algorithm. It is a parametric method based on Lloyd algorithm, which segments the model in an

optimized way by plotting the Voronoi diagram through the points cloud data. The main

Keywords: T A . . . X I S .

Meys"; segmentation disadvantage of this method is the time-consuming problem which limits its application. In this
Iterative algorithm paper, by employing the nature of fuzzy segmentation a solution has been proposed to specify the
Lloyd clustering number of regions required for model’'s partitioning and to carry out the nonparametric

Approximate Voronoi diagram

Fuzzy regions segmentation without the need for user’s initial settings. Additionally, utilizing the approximate

Voronoi diagram and fuzzy regions construction, a novel method for obtaining the optimized
segmentation in a shorter time interval in comparison with other iterative algorithms has been
presented. The proposed method has been implemented in a standard model for validation. It has
been observed that the obtained results have remarkable improvements relative to the results
from the iterative algorithm, which demonstrates the efficiency of this method in segmentation of
3D models.
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3- Shape matching
4- Morphing 1- Parameterization
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6- Lloyd algorithm

7- Labeling

8- Proxy element

9- Over segmentation

10- Pulse-code modulation (PCM)
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1- Multi resolution modeling
2- Data compression

3- Collision detection

4- Skeleton extraction

5- Lambert model
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129

A lagis; ple & Cows Gy, nl [14]ed5 18 eolizal 500
Qg Conl o555 (65 Slilug 5l oS e oolatwl &l)d isy SaSS
@woR)l5 55 (SSIS loane) (ozmen At glaaie; po Jdo ol
Jsan sl sgime loll slooyls [15] P Kknal 5T S ms Juo
ssb & [17] cilise slaaios o 00,5 05lsS 5 [16] e 05
DS o )18 eslinal 350 (aims

L 8l oy s pid Sypo 4 sl il eizan
solitl 5 5Vl g4 pe b il 5o (andlias sages Logil 45) e S|
O3S 4 sbe ewsin slaJae sanasl s 5o [18]og
Gl sl sl oy gl wisS Sl e 4l ot S LS
[19]5 5 ooliaal axs T (soatsles yledl 5l axws o Bl l5ee

P9y Slye can 53 45wyl piygSUl | Bas (1) e, b
Sl bl B oSl (5351 (0,5 akeS 009300 0aali 525 k means
Sl el igd ganatas g (olulid JS3 (e 4 Gt glaast
IR G} Sk s} cakis Nl eslul LE gaSes
Oy90 & R=A{Ry, Ry, ... Ry}

2
E = X. —c:
Ziel...kZXjERi“ 4 Cl” (1)

s8Il T Jlss 4 g sy o681 S g oo @ly 50 09 gn iy
{ei} esnles Glagloll™ oy GuL Jlis 4 dl> e 0 0 54y 1SS
o2 b (63959 slrosls Jlas Ik means g aygl i oX a5 4SSyl aiis
6‘4&9.@.70: k_means f”’“")}i” 53959 el Mml )jl> ‘ML\SA s.:jl.ﬁ..n
osls suze (ganaiws slln (plpls aiiwe  Siwga Gl owais i
39 0,5 o8 Oygo kmeans (o aS alaii o U 35 e ool (5,5 05lul sl

g s o0liinl 593959 LSl 5l angl e yesdl

S99 ISk -3
il LS5 (i (op5sS (slas,nlS 3 Bls sl 5 5
olaod (1 3 SH03 samule Cyz (bl | Glacgee (59, odls
3,18 8925 swlin sl Jmoly (gam g5 slad jo alivs )l J> sl il
plSLs el Loools (55, 2 53959 LSs S Wil (i soges oS
oo )5 0 a5l qwaie Slsle o 4l Slewls Il (653959
. = 5 . T

ooliul 550 zokaw (23l 5 6550k S > Gyl cganadss e
,[20]0}3_?‘5,, )3

il TER? gamio y @dly ahiin jl (glasgeme P ogd oo 2,8
&S sod 4 Sl gl S alads o 4y aF col Sjse ol 4 (LS g00]
T ools G (A -1 JS.M;) 3¢ T (gambo L ﬁ‘ﬂ 57‘9.: U"l Egozne
5o oolawl 8yse sla Jas jo Jle lsie 4 YL bl o Jg 09l
Gy dllind Gmdw (Sod a5 JslS SeS 4 (b glesy IS
s oo ]y 4 3 gaml Gled b g alals oy 5005 (59,

PP ek 555 sl 2 galal; eluly 5 o -1 s Gl
o p 4 &S Canl blE )l Glacgeme S C R? dgamme  (sacgome SO
S bl plo b acise 5505

1- dithering

2- stippling

3- quantized

4- Compactness

5- motion planning
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1- Manifold
2- Region growing
3- quadtree
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