A survey on 3D Model of skeletonisation methodologies

51Uy 1w
AMTALUlATETEUNA

LNINYIBLNALULAENTLIDUNAINTTUATINTD

Abstract

o w o

Skeleton \Judeusfiddgydmsugunse Tuszleviddmsunisldonuiuandisiy ldwaduns

gouuma (M3As Msudly N1steIndud) Msareaimmsnsunmg wisusisnisasianisindeulm
uiTelulfinug ndnistauisazsduauemaianiedanesfiufiunndrafudiniunisada
skeleton annlana 3 §if urazmadaneiowieziudumsiiteliussadmnefianzas §isedald
thiausunaudrsadaneiinlunisvi skeletonisation luusiazdaneifiufignuiiausludiniumn
wilildnadnsiiu skeleton 2 sUnUUBRAU AB curve — skeleton wag kinematic - skeleton @
74 2 JULUU FosanunsounugUnss 3 §R veeingdunuuld ainnisdrsanuindulngiuds curve -
skeleton AetyangauiuuUIEANUINITIATIEALAzUENLEE TN lUN15337 Wun1IAaUaUBIe
AnuaNTRss 9 9 skeleton fiedl 3alnausinsinAuAMYRS skeleton @ kinematic — skeleton
mnzaNfunsiHadnsues skeleton fafnldunairsnmsindeulmliiuinglusuianidesann

= 1

kinematic - skeleton faf1auazuanstone (joint) NaenndesiuTuduresing Jedwmaluilying

9

Tusureale

1. Introduction

Uagtuluna 3 36 gniunldedraniaaeldinandulusu reufinnestdislunisesnwuy
(Computer Aided Design, CAD) A Wa18n19n15unng (Medical Imaging) Aouatmasns#n
(Computer Graphics) N153188916n15N9ANAAERS (Scientific Visualization) AAs1ginarans
voelnanieisnisadinAans (Computational  Fluid Dynamics)  hazinaluladaiunisdi929
szaglna (Remote  Sensing)  luamzfinisuanswdenisinaueluea 3 35 Wudsiisnidunasd
Usglewtinnine msldaudulngdesnismadonlunisinausluna 3 47 lugduvuidnuaz

n3gina (Compact) wilsluguuvunisuanmansnanidumiiowdunsewmilouwaiioludunu

1%
1 ! [

Tuiea 3 88 Tugduuu 1 38 Faduuiusssudmsunissuiusne vieasaassendn n1sadilase

n3znn (Skeleton Representation)

v v A

Skeleton 1Junsdnfiuduasldnisegnsunivaty Aodiui compact Ngaauisneduisi

a

meshes vadluina 3 I lAf J810U09 meshes skeleton MUunanisgnilenulae [1] Susudie

=

LAUNANS (medial axis) wagldfufiseus wnunats (MGF) sgrslsimudsiignitiausluniendinan

Y



YY)

Ifignnazuansnsiueanluiuegivinguszasdnisidauuasnisussendlduy application ¥

q

wANAAY vanaNinnaNURveINTEANaIN1TAYILAIIANUNINETRBITUT N AaNTANTeylIly
[2] waneiaeg19veeAudusednsnin sesninuseu wasdanuluaudnais lne meshes

skeleton finsldaumangedng Wy n1svhauaiunsiadeulym nsinad uag Registration (18u

ldldy L3

nstdeyaling 3 IARsusdesngutulvinTnduieliinnn 3 I8 lvainddeyaninauysalun

YU 13 Registration wABIdNITAIMUAIAAIUAN (control points) TJuudeya 3 16 vewnngu

Y 9

feufiazyinig Registration)

mafa skeleton a1nluea 3 TR Wunszurumsivmielasanizegsduiiodesnsauy
faszngld DenAdenansauiidnudamiisnisain skeleton Tnsazuansliufiuluunanusdely
uiazAseigniauediuuansteunnsomdnvesdaneifiuiiinanarududeureansiiines
LazN1SANEUNNT

Tuunanuiifuunaaudisia daustisafunisain skeleton laidnfudanesfiunisyin

skeletonization Muandafiuien1sldUsEloniiunuanzeguiensuaussionuaulRve Ul

3 <

Aoansiregnaliusednsan luusiagdanesfiungninaueasyililinadns skeleton 2 sUuuy

Y

1%

AU e curve - skeleton War kinematic - skeleton &e¥ia 2 ULUU ABIANNNTOLNUTUNTI 3
16 sunuule wazresiluldusslogtdmuauiumnizan laodulugual curve —  skeleton 2y

o [

wanzaufunuUszianyessiuiingiitolinsgiuazusnuey inglunisdan wiunsnevaussde
AnuauAnng 4 7 skeleton il vieinaminisinnunmue skeleton d@au kinematic — skeleton
mnzaNfiunTiHadnsues skeleton fadnldinairamsindeulmlidiuinglusuianiiosan
kinematic — skeleton flad1suazuansdasia (oint) fiaenndasiutudiuvesing drufindevesun
arwazdlasaadnenud « section 2 Aevssnvuasdanaifiuilldlunisadn skeleton Tu section 3

iduenANTRAveY skeleton Misanainun NAIlEIn section 4 uandliiiuguwuures skeleton il

'
a1 %

PnMsadamedane3iuneiy tazaiudiavesgliuutiy lurmed section 5 Aensaguuas

Penneanulusuing

2. Skeletonisation Algorithms
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Thinning Distance Field Geometric General Field
Homotopic Yes Yes No
Transf.Invariance Yes Yes
Reconstruction No No No
Thinness Yes
Centeredness
Reliable
Smooth Yes
Junction Detection Yes Yes
Robustness No No No Yes
Hierarchical No Yes
Connected Yes
Efficiency Yes Yes Yes No
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4. Type of Skeleton before skeletonisation process
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4.1.1 Volumetric method
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4.1.2 Geometric method or Mesh-Based Method
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4.2 Kinematic-Skeleton
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yaswadin 1wy g §uld uazanunun fadulshliamnsodamstudoremanillfegiedasy Tu
N13MTI9HUANUYNABSLEWIARYDY topological features 1 U Reep Graph wag Morse complex
TueiniinisSondesemeaniiin topological joints seunasuiu seometric joints
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4.2.1 Kinematic skeleton for 3D static meshes
Junisada kinematic - skeleton 91nlwaa 3 H7 fuwuuiilifinsedeulnaein
yaNesTuANAaiY skeleton  AldTdnwazdu 1 98 WuReafufu cuve - skeleton gautiu

Tassaavedanadisliwmisiigndesdawadnsiladeaunluldfunmsuiuazmandeulmvesinlu
ouanld FBnsadalasanszgnuedinadiimusdidundeuflduitisuisrfuiumsada curve -
skeleton ABlEIGUUU volumetric method Wag geometric method 1ag volumetric method @313
waé’wéqﬂﬁwﬁiﬁﬁa medial axis fiddnwaidu 1 37 awnsadilalaie wu 33015 thinning [24,
41] @%19 skeleton Tnsauveuivsvaslunaasfiazduuuusng @ seometric method [42] Sudu
Haymilieatestunisada skeleton agﬂu%mzﬁ fin1s@nwsneg fAeafu seometric method wae
N13dnm skeleton Uuﬁyugﬂu%aﬂ curvature  Uag geodesic  distances [43-45],  convex
decomposition, and shape diameter function [46] @éﬂﬂiiﬁmﬂmqmﬁﬂwmxwwLi%ﬂﬂﬂjm‘uaﬂﬁ/uﬂa
ﬂ'ausfj’w"l,wiamﬁLﬂﬁﬂugﬂLLasé’aJagmeUﬂauiquLﬂa ueNINY . Ma and s. Choi] ¥naua3N35
wuuna (Hybrid) fisaudefives volumetric method wae geometric method Wadheiu Tne3inas
Hlaigosnis manually-chosen feature points #50 markers waztudaszain postures (¥119119)
wazs1uI branches fildanlanaa 33nsinanuanddiufuinanisoanin kinematic-skeleton 1¢f
a819iUsEAVS A MmN Ieaestulnasenevingg o wasrafildanunsad Ul lilaen ety
nsindeulmaesinazas uidoidevedisnsiiieasndn skeleton fiddnwvarmilounn ey
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SUT 3 fhegrsnsanin kinematic-skeleton Mnlana 3 fA uagthuadndunnadeuln
4.2.2 Kinematic skeleton for 3D dynamic meshes
L.‘flu%%miﬁLﬁagﬂﬁ’nauaﬂluwﬁ'ﬂﬁmumLWiﬁzﬁaqwﬁauﬂﬁLwﬂiuiagéfm acquisition
system Uszaumnudnsaduegrannvliiiungsussananunisiuiuiiieidestu dynamic
meshes Tulawuwas multimedia tnevialuuda dynamic meshes aztiauadIfuvas meshes 3
iR (W sequence of frame) wifidadAnTiAuIdasiunis connectivity wag time - varying
geometry (Funiswas vertices wWasuwlawmanaian) Tuiueafieafuiu static meshes T
dynamic meshes fifaenistasadiafitnaue wu skeleton 18u key ingredient d@wsuadi
wuud1aeakazuAly (A99n15n1S pre - processing) waziilosninnisann kinematic-skeleton a1
static meshes tudndymludosesituialunadiinisarin kinematic-skeleton ud1azseulwsie
mnﬂ?iauvhﬁqwaqi’mquazLﬁmﬁmmwmiUﬂau
39n1581a kinematic-skeleton 911 dynamic meshes [47, 48] ﬁgﬂﬁ%auamuﬁ’aﬁu
ahuiw@%i%wé’mmiuuﬁugmmaa motion-based geometric segmentation methods [27, 49] 1y
Jun1saane meshes IﬂEJUiSIEJ‘Uﬂﬁ]’]ﬂGE’J’@HaLLUU%’mmz Tnefin1g assume n1sipdeulnivesda
azasildnwaraiiue Tiemy et al. [50] thiausnisuansluiaa 3 97 Ingldynues level lines (3o
contours) LLawé’qmﬂﬁ?u%Lﬁmaww maximize an edge-length deviation function dloviansinu
10 Tneflerduiiastng capture articulations wesing waz [51] dnaueSnisada kinematic-
skeleton 910 dynamic meshes WUU automatic 3§ﬂﬁiﬁagﬁﬂuuﬁu§ﬂu%ad motion boundary
anansniiuaue motion node Miaanadosriuterevesing uanN{ skeleton Ssaonadaatududiu
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5. Discussion Summary
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skeletonization
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AI8dan3iune 4 nqu a1u1snann skeleton  nluaa 3 16 L 2 3ULUY Ao “curve-
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wasulin) Lewnnsana skeleton anluea 3 16 Alifinsiedeulnd e skeleton #lely
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