20024 1R BFIEEH

#mX2002-39SP-1-3

A G4/ F34dollA non-rigid object?] &

==+
B

#£39% SPR # 1K 17

o] HE
259 9o 2Y

EREELE

(Effective segmentation of non-rigid object in a still
picture and video sequences)

FLE, FERET

& EE T,

FHET, BB/

(Injae Lee, Yongho Kim, Joongkyu Kim, Myoung Ho Lee, and Chieteuk Ahn)

2

eln|t]o]
2 MPEG-4°]] g)o] &
3‘/}, E =RAE non-rigid object,

AR Akl
+ intra-frame
o AARE AEom 2

AAE Bt s 28 FUok

ok
=l

EFqko g Aloks MPEG-4& AA7)4l
23+ Fo]rt, X]:LVP‘] o] ol g A= F
E3] FEoL} olrle} 2+ non-rigid objectd tiAFoE o] &
£A49 o 23 wpAle It Non rigid objecti=
e wYEng Y] FEAUE 22 g2 dh dep] B sRedie olF ZgHeE F
watershed ¥18]ES AH38ld  non-rigid objectE
segmentation®} inter-frame segmentation2 %35 A<= =gl W A gl A

33} PAo2A, ANE B2HOE Rl 7

2 rigid object® ALz 3}g]

Befolut =7|7h AAR| ehow) Alzkel wie} 3
E3t7] 23
ata F9lek a2lm FedAtelA

F23 Tk o] o G4k W BA Aol 49 Au Azl JEAE Fol sk

Abstract

The new MPEG-4 video coding standard enables content-based functionalities.

Image

segmentation is an indispensable process for it. This paper addresses an effective segmentation of
non-rigid objects. Non-rigid objects are deformable objects with fuzzy, blurred and indefinite
boundaries. So it is difficult to segment deformable objects precisely. In order to solve this problem,
we propose an effective segmentation of non-rigid objects using watershed algorithms in still

pictures.
segmentation process in video sequences.

And we propose an automatic segmentation through intra~frame and inter-frame
Automatic segmentation preforms boundary-based and

region—based segmentation to extract precise object boundaries.
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Algorithm : Watershed Algorithm
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Fig. 9. Image segmentation of a cloud image I (a) original image (b) result of mathematical morphology
and sobel edge detector (c) Result of Watershed segmentation(613 regions) (d) Result of Region
merging Overlaid on original image (156 regions). .
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Fig. 10. Image segmentation of a cloud image II
{a) original image (b result of
mathematical morphology and sobel edge
detector  (¢) Result of Watershed
segmentation(525 regions) (d) Result of
Region merging Overlaid on original image
(71 regions).
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Image segmentation of a cloud image (a)
original first frame (b) result of the local
labeling at the first frame (c) result of the
region-based segmentation (d) result of the
edge-based segmentation (e) original
second frame (f) result of the inter-frame
segmentation and local labeling using (c¢)
(g) result of the region-based segmentation
(h) result of the inter-frame segmentation
and local labeling using (d) (i) result of
the edge-based segmentation.
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Fig. 12. Comparison between local labeling results
(a) nonapplication of ROI (b) application of
ROL
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Fig. 13. Comparison about reapplication of intra-
frame segmentation (a) application of inter-
frame segmentation (b) application of the
intra-frame segmentation after inter- frame
segmentation.
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Image segmentation of a smoke image (a)
original first frame (b) result of the local
labeling at the first frame (¢) result of the
region-based segmentation (d) result of the
edge-based segmentation (e) original
second frame (f) result of the inter-frame
segmentation and local labeling using (c)
(g) result of the region-based segmentation
(h) result of the inter-frame segmentation
and local labeling using (d) () result of
the edge-based segmentation.
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Fig. 14.

I3 115} 14904 intra~frame segmentation 23
718k} AA 72 o] Algisiant Aafeld »
ojod el AAe A

oJ2150] 49 7)ME classificationS

=k
B

B33% SPiE £ 1% 29
A AAAe), Adds] F odo ol EBAE A B2
A& 2RItk vk A 719 dassificationS AlA
AAe] Ads)] £ A o] FAY Aoz A
ARE w2} 3ol £ 5= girh AA 7kl gl
H 159 o] s HAdelA] ojoid AA| AAAE 2o}

% W, a b HA AHA edge@t2E o=
watershed #12l-S- AA AAMCE vl & 74lxA]
sdalof g}, ofuf Wk 9] x 9] edgeghd uleds}
o] AAAE weplEg, a3 159 ax3 g @
AX A edgegto] L vpA] F-io] okt 7
A 71} classification® ©]& A AAALZE wep
th= ekgo] 9lrt .

nled

T o

oﬁ rXL o

R

2
2
2
1 2
1 2
1 2
2
2
2

2] 15, A 7]4} classification®] <A
Fig. 1b6. Example of the edge-based boundary cla-
ssification.

4

V. =

£ dvelde 78 2ol el dAIA @
non-rigid object® &34, AAFdN B} A &s)
WA ZgHoR of Raksle whiel dial dysigl
o} WA Ax]dAtellA] watershed Lar2]ES o]&3)e]
g ¥ F= YL A F 7}215“] A
Aoz i) A2 iz & o A
3 A& gl ©]E watershed LB EE 22
7] AT JHEGAoE ARgEleith FAE] o)A
= AAR, 9o z7) alm ddzke) ke
Aol Hbdsiey zpolr} A2 ZRE] WYL 5 Q%

,1_1_

2 sjgion], ma B4 vne 99 wde ol
o34 SEs) MelE 39 4 AT shgek o 3
Ae E T2 A 24 o] B 58
o7 FE3) v} A3 AR A S5 gk



30 AR A5
ok 99 233 ZAE EYE intra-frame seg-
mentation? inter—frame segmentation A& Fafl
5 =zl dis) 252 Aol AAle] A
E o} F<iv) Intra—frame segmentationA]oll= B4l
ol oAkl 49e E3shs ROIE AASKE Y=
d9e D3zl GAs dHoE AR A
4 A sidel =3 49 azlm AA Al F3
L o] intra-frame segmentation WAlA AL
By} Ags] 2zl ek ®=3F non-rigid objects Al
Z¥ol| wel EA3E deles WilEn2 inter-frame
segmentationollA  wiAEE AE2HE URE dolu
o] ROIS AA8 F3 intra—frame segmentation® 4+
g oy Ao wr} At AALE Ao
< sJck

o]# non-rigid objecte] THE Ay £ rled 9

b

s)anys] wis) Ao HE shet o] e|ziol HsjAl
A AlzE 5o W] ol dy] o4 B4 Fo) B
74 poll] chimles o4 4 ok ek WA o}
oFgh 8 7FsA ool djet Wane wiGe] % u
o] Al ko2 vhs s A7g Helck

il

b

rak

o

[1] Munchurl Kim, Jae Gark Choi, “A VOP
Generation Tool: Automatic Segmentation of
Moving Objects in Image Sequences Based on
Spatio-Temporal Information”, IEEE Trans.
Gircuits Syst. Video Technol., Val. 9, No. 8 pp.
1216-1226, 199.

Luc Vincent and Pierre Soille, “Watersheds in
Digital Spaces : An Efficient Algorithm Based
on Immersion Simulations”, IEEE Trans.
Pattern Anal Machine Intell, Vol. 13, No. 6,
pp. 583-597, 1991

(2]

(30)

of Aol A non-rigid object?] E-EAHY

[3]

[4]

[5]

[6]

[7]

(8]

9]

{10l

(11}

=5 5}

o $Y A B AT
Rolf Adams and Leanne Bischof, “Seeded
Region Growing”, IEEE Trans. Pattern Andl
Machine Intell, Vol. 16, No. 6, pp. 641-647,
1994.

Milan Sonka, Vaclav Hlavac, Roger DBoyle,
Image Processing, Analysis, and Machine
Vision, Brooks/Cole Publishing Company, 1999.
P. Soille Morphological Irmage Analysis
Principles and Applications, Springer, 1999.
Ramesh Jain, Rangachar Kasturi, Brian &
Schunck, Machine Vision, McGraw-Hill Irc.
199%.

Kostas Haris, Serafim N. Efstratiadis, “Hybrid
Image Segmentation using Watersheds and
Fast Region Merging”, IEEE Trans. Image
Processing, Vol. 7, No. 12, pp. 1684-1699, 1993.
Jean-Marie Beauleu and Morris Goldberg,
“Hierarchy in Picture Segmentation A
Stepwise Optimization Approach”, IEEE Trans.
Pattern Anal. Machine Intell, Vol. 11, No. 2,
pp. 150~-163, 1989.

Munchurl Kim, Jun Geun Jeon, Jinsuk Kwek,
Myoung Ho Lee, Chieteuk Ahn, Roland Mech,
Michael Wollborn, “Text for VOP generation
tools in MPEG-4 version 2 Visual Committee
Draft”, ISO/IEC JTCI/SCH9/WGII MPEGI/
478, March 1999.

Christoph stiller, Janusz konrad, “Estimating
IEEE signal
processing magazine, pp. 70-91, July 1999.

A Murat Tekalp, Digital video processing,
Prentice Hall PTR, 1995.

. . . ”
motion In  mage sequences ,



20024 1A EFILEEHCH

T {Z (IR

19994 24 : Auddista A
gt Z(F3. 249 0 A
g A7 AALRFE T F
(FAD. 2001 19 ~"A] - &
FAASAlGT AL
<FAEoE> kAR, AHFERIAE,
deujrje] B, AFE g F

£ B ROEER)

19989 29 Adddize AR
3 2H(F3AD. 2000 29 ¢ A
TR A7 AL AT T
EQ(F=AAD. 20004 38 ~2A -
At A7 4R FE-get
F A,

Ao <A, AR, «8-38, AAFE

£ B £(EGR) $B364E Stk H4% 2R

X RF a7l

(3D

$30% SPHR ¥ 1% 3l

Z B E(EGR)

1983+ 24 @ ATt FIbeNst
Azpgdtst E9(F3. 19869 2
4 At el At
ZAF3AD. 1996 39 0 i
SAZVE ke et
AD. 1985 79 ~ 2001 29 ¢’
SAHAREAA T Ay 20014 39 ~ #A
[N A Hr|eFI 2

<FHAlEel> dabrast "devite] FAl, AFE el
e, YA wkg, YA HEed

= ¥ BEeR)

1980 24 ¢ AEEka el
AAlgat 24D, 19824 2
o AgdEa e AREEst
SQ(FsAAD. 19911 d 84 ¢ w|=-
University of Florida =H3hd #7]
I SFEkAp. 19824 12
D AEAREAIA T AT (AR

.0?1 ~
T 24, 19964 74 ~ © MPEG-Korea 1% 1997
54 ~ : SC29-Korea 9%

<A Eop> Az A, 44l



