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Automatic segmentation of non-rigid object in image sequences
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ABSTRACT

This paper presents automatic segmentation algorithm of non-rigid object in image sequences. Non-rigid object
is deformable object with fuzzy, blurred and indefinite boundary. To segment this object, we have to use the
new segmentation algorithm different from conventional segmentation algorithms. In this paper, we present
automatic segmentation algorithm to apply to non-rigid object like smoke. The procedure toward complete
segmentation consists of three steps: spatial segmentation, temporal segmentation, and fusion of spatial and
temporal segmentation. Spatial segmentation segments current frame using markov random field modeling.
Temporal segmentation segments moving region using velocity vector between sequential frames. Then, non-rigid
object is segmented by fusion of spatial and temporal segmentation. Experimental results demonstrate the
efficiency of the presented method.

I. Introduction
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. Overview of proposed algorithm
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ll. Spatial segmentation

k

ZIEEL A GARS intensityol] whe)l FAA

Lol

1420

o Sl FH2E vFr7] $l8) feo] =il B
el 2b HA9 intensityE vlEE @y gx
2 wdElsle] F2kAel B3-S alsiadol 2zt
FHES TUHEES 59 PolAE boundaryel] 2
3 2= ofzick

3.1 Optimal determination of cluster's

number

e vIEE Uiy geg mdglsle] BEe
2Pah] s HAe FeaEe] A4E ¢y
sk #hdo] wkmA) ezt 31464 E Zelx
B2 39| Ji4g A A4 dwslsch
ool & A (%)) o gk intensity S B
Ae wny)ety ARl o7 BEws
dny)=zelz a9, z& 29 2.9 2% BEE
vheRdeyel,

% 2.8} o] oalellx] intemsity z9] EE
MDe KAS $E0% 950 goi (A 2
o] XY 4 slvh FEUEIGT)L AR
£ vehide Aps M@ ggat 2

8 op 1{z—m ’
h(z) = 1 _t )
@ Eom/ﬂ exp{ 2( o, H M

A he 7 ggus 450 HRE AR
B$ES 9uisid, M3 O, 7} EUx e
o BERA ) w3 HEUegre] A K
= #F 29 cluster?] Ape} FUslEE, B =g
A= Roseol] 2j8] A|2tsl cluster validity measure
£ JAleted Abgaiek o] Wb HAel K 3fe)
cluster®] FHgls} 4&5] J5 Alole] Aele] g
& HastA7|m, 2 sggalele] A=lE FHoskAg
the A o)lgsiar

hz)

g 2. zo %

www.dbpia.co.kr



¥/ 459 41A non-rigid object?] AHg £

7A0% cluster validity measure Validity = (2)

Az 2wk

intra
inter @

validity =w-

o7l we 71EA Agelnh ®FF N & AA
Hae] Aget sz, DA clusers: G

K

-
(=0LA K ~lygjx 3Pcﬂ,mtra—ﬁzzlz m |

1=0 7C,

1 K-l
inter=——>» lm,~m,_ |
0|3, Kmlé PO e,

ujebs] HAe] K& validity g 223}471= 3%
o]t}
3.2 Pixel labeling by optimal threshold

value
7+ wAo] A&H clusterS A7) 3l FHA

o] szt T,(n=0LA ,K-2 )& Axgjo} Ik
7 $29) B3AR} Oo = =04, =0 2w slae}
7, #29] 2egh T vhe Aol s AA=ic.

2
T=m"+m"*‘+ a P

" 2 m, —m,, P" (3)

@Aeld B =Faoletn s, gt T
m, + M.

e Ty o] Wk 2 ERde L =Faga
FFsa dake Besdvh

3ol o AAa L2 olasied Hale] o]
B 1e AT 4 ok A T B ()
o] ol We Lxy)aglm shd @)2sh e} 7+
o] dojd | & %= clusterd] index9} Zrh

s._.n

718 3. Neighborhood system and binary clique
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3.3 Spatial segmentation by MRF
modeling
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IV. Temporal segmentation
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tion theory
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V. Fusion of spatial and temporal
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VI. Experimental results
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6.1 Spatial segmentation
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K Table tennis | Foreman Street Smoke
2 0.04232 0.06757 | 007306 | 0.02579
3 0.01685 003920 | 0.04285 0.01956
4 0.01880 0.02463 0.04593 0.01784
5 0.01393 0.01694 | 0.02706 | 0.02286
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7 0.00777 0.02499 | 002095 0.00583
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9 0.00535 0.01831 0.02160 | 0.00773
10 0.21581 0.01618 | 0.02150 | 0.00890

18 7. Spatial scgmentation results
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6.2 Temporal segmentation
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6.3 Fusion of spatial and temporal
segmentation
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VI. Conclusion
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