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Abstract: In this paper, an algorithm to segment foreground object from a video clip is proposed. The reliability
model, which calculated from the local color pattern information, is presented. Firstly, pre-process all the frames of
the video clip with the watershed algorithm; then, apply graph-cut on the key frames. Secondly, the reliability
model is been computed by bi-directional procedure. Through the positive procedure, the reliability is set. Next, a
small portion of the reliabilities is corrected through a reverse procedure assisted by a certain optical flow algorithm.
At last, segment the video on the authority of the reliability of each frame. When dealing with the video which has
similar foreground and background color, the reliability model shows a good segment result. And bi-directional
procedure provides a way to improve segmentation of the occluded object in the video.
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B OE RET A THEAN—AIA 7] T 2B bR ik R T AR BARR AR & B AR &
B2 & RAFAZ IR A AT AT WU T 5 Koe T 2, K e xF RAEMUAR T B 24032 3 T R S g i A2
it A R B AR R E R AR B AR L Bl i i 6 AR IR OR IR F R A T R AT B R
& ARAE AAE AT W FATIE % S BARRT AT F 7 A MM IR RIF 022 R P A G FTEERE
A2 HAT 2B 3T AU F 0 - B A MR 09 5B AT A BE
KGR I B AT BARRL e A2 5 Kk B 48 DRI

ANSC T BERT R $8 7€ (KT S5 — AP 91 P i A HR ke, sl 2 WU 114 23 350 i) A A 400 0 £ ]
B A0 AN VT SN GE UL — AN B2 W ST A R A A 23 0 S0 AE LA e A U T KN
Photoshop 2 3 4 14 P 45 Ak B e, mT LA ] S 10 50 A7 S5 B B2 2% (0 A0 R 28 1 it mT OB AS AR R i A 2

« Supported by the National Natural Science Foundation of China under Grant No.60873136 (IH %% H %k %} %:4x); the National
High-Tech Research and Development Plan of China under Grant No.2009AA01Z334 ([H % & RHIFSY & J& i1 %1(863)); the National
Research Program of China under Grant No.2006CB303105 (¥ % & i AL A iF 5T 11 (973)); the Program of the Shanghai Municipal
Science and Technology Commission of China under Grant No.07dz15007 (LT Rl 23 H )

Received 2009-05-15; Accepted 2009-08-20

© RERREBERAIISTET http://www.c-s-a.org.cn



222 Journal of Software #4F54% Vol.20, Supplement, December 2009

Sy ENHR, R A 2 ke TR U A0 B SRR ORI T AR D R — R . A3
PRI BT, AR R LA — > Videoshop S R RLARAL B AT, m] LS A R A4 1) B P oK,
FEF S0t 8 N, Bt 75 A3 55— B B, S SRAT AU AT ANARCEE 10 50 20, 5 20 350 HE ORCRE L2 4, 4
A I3 24 A8 A SR B 2 ] A5l o DA 13X 285 B T 5 m] LA 28 W 52 50ORE 49 DU K 7 28 5 T AR v 70 A
R R 23350 E AR, DA T LA HE 2 At 5% v A ) AT 24 H S A ) A

ASCHEY T P T S 16 23 30 T i, e T £ R (1 00 ) ok R 20 UM VR A R R AE 2 2 1 v .
ARSI 1A AR TAE SR 3 440 Y S LU SEI 4 2R 20 4 W 0 ARSI B 4.

1 #HXIE

Z RN G AR AR B L P —BUN R Z R B, T A /N DR B [ P56t 23 7K 0 F o0 A Sk [2].
P SCHRA T B A5 2 S 49 286 B2 G AR )5 R I TG A4 2485 T T R B JEAT BRBEAS 1IE, 25 1% T 5036 it 43 %)
1) DR S5l 4 T L 75 43 SR 2 T id 1R 20 /K BB EAT 2931, 3 T o 7 IR 4.

VLAV i L R A5 R PR P A% 32 A8 S B M WA PG 7 970 6 5 25 o 3 0 )
AR A FIAE DR 2 & AR E N B 23 B R FE R X,y FIETR 7 1) F R4k, a] LA —AN 5
TRgh th— % B E , B AT TH 50t 05 25 1R R 3ok . 1) Py S5 s 9 1 oSl A SR [5]. 12 SCHR @ 3ok 51 T 17 - 5 1)
G IT R, U5 H: Hessian %, # Hessian &R [ 2% £ 2 15150/ A Lucas-Kanade Y63 vk I INALRE, o] 45 25071 Bk R

153 % (graph - cut) 5532Vt 1 7 FEMGORI LA 43 810 2 S0 502 93 0 7 125 0 5 AR A S AR ALk DL R AN 45
P LR, F SR B B gt B Rl el FL K SR SRR SN SR 1 B ROk, T RS Y
FE F2 A, E 58 (A7 744 00 ks 0~ 9 00 50 0 3224 g b1 s R ARHABUE BT R 1 2 Z 0 e AR 4040 i 18] £
ANIE S B R R E e i T e /AN BN IR T VR P03 B2k A% 5 A7 V20 N B, SCHR (71300 i 0 IX AN T i 7 —
LETRALBE K Ji 8 b P T A 1 G 5 110 RSP — S DR 3K B P 1, SR8, O At 2 K 3K A S0k 1 e 42 = 4 4l 14
RS> 1 535 SCHR [10—1A]#R A2 ) P 70 350 553 16— 4 o5 sl o 75 25 1R A Ot 6T 2 S 0925 (KD BF 3 SCRRR[15). 1%
SCHRE by 3 SV IE (1 46 T Graph Cut (PR ZURE 5 sl 505, JF il At — AN “PLik L B 4 & AOK Mg v
R S

LR [8] 2 4 SRk [6] £ LA AT () 1 Ji . SC K [8] 15 21c K AL At on b If 18] € 75 ) A7 77 44 Y 7 T LA ] o
A3 ST M ERRL IS S L2 b I S X SRR S X R Ok ST Mean Shift STi0O TR i it i)
HAABLA B 3R & 30— R T 18, — > = 2 /N DX AR5 DL 28/ DR 1Y 5, I3 T 11 70 B SR AT 20 ) AH X
FPT7 AR AL AT« 5 SO RS B, 73 FBOR AN AR SCHR 914 th T — b =2k Il 43 B 50, LA 43 B0 10— T —
Jev A SR SR ol o e AR 2 B — o, 3 2 A K = e o T P P = 4 e o R SR AT ) ) PR
MR 5, of 3 T AN TR 22 Ak M Jmg 8 e P 4 S G b 005 o O A R S 2 T SR AL €, R X
L FHALUZ € (1 DX R AR RS , A7 2 6 (1 T BE . B P9 AE LA 7 0 A0 (K F 54T SCRR[18]. 1% STk $2 iy 17— Fh 3k
T IR B B (GMMY) B RSS2 93 T S35 ¥ SG EAT 5 AR B X, B8 J 3 3k 20 35 80 R 0 AT R0k % S 30T B a3 K
EM)SEI S EHIIAL TEA T 2 5, B Jm R R AIE O B AT SRR 70 1.

SCHR[L91XS Bl 73 TSVAAE T 56 5 75 SR UK S B0 T 70 TUANBRARK — A 1 220t A 2 B0 ot I 1y
T U AR B0 S AR T A A 2R ) S (I AR Y L R B R B A Al R
JE BT SE 15 S AT ABL B EE e AT 1K) Jad 8 20 €6 T B AR R A K 20 15 0 1 A3 72 mT LA DX 23 £ 0 €2 T
AR F) AR T 5 B A v SR B8 2 R TR I A 4.

© RERREBERAIISTET http://www.c-s-a.org.cn



R S —Ab R T AT G AR B 5 ik 223

2 " &%

2.1 BIKREEN

B AR W 1 PR 350 6 25 B N

Lo A FA5 b BRI ¥ Hp 0 T W0, RO L F L, Fay e Fg, 3 XA I A5 3 7K 04 EHL A o o 25 0 L PR A4
AR TR 1 B 35 5 4 W4 A — 1/ X R 11, Razs o Ry i b AR Ro2so oo Ry mnd 3

2. SEHCCHML e Fy R F, AR B 4 s I 0 fi e 2 3 (L) B BEAT 43 1 S B 1 /N X B 43 S i
ST 5 IR BN X BT B (AR SO T Reli 37R), 1045 JE AR SR 2.2 W VRN 4R.

3. IE MR NER 2 W7 Fop FFAA, B AT — IR A0 T T X — W 1 A — AN N BRI 5 5 X AN e R — RS
FMBIHEE 2 W1 F,q &5 R HARTH R 6 702 2.3 A4,

4. JEUL. R AE R IE )RR R S B AR R IR 0 E R ) L, FATT R A IR AT TR EAE IE A R N X
B8R 5 R 0 1 R A8 1E LA M5 BE . AR S5 K AR 5 2.3 PRI A 44,

5. W R N BIECR 2 Wi F,_q FFUR, S — WU 45 808 TE 3 — Mt (R A — AN N R B 45 8 X AN I FR —
BRI 2 Wi F 85 BRI 7 0 AE 2 2.3 T REAN A4

6. ARHEAE— Wil BEAS AN B4 B KX AN N X BRI 43 D 1T R Y R, S R A L

Watershed pre-process to all the frames

v

Graph cut segment to key frames

v

Positive procedure, calculate the reliability

v

Optical flow, find out the moving part of the video

v

Reverse procedure, correct the reliability

v

Segment the video on the authority of the reliability

Fig.1 Overall process of the algorithm
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Fig.2 How to differentiate the two similar grey color
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Fig.3 Some watershed region of Frame,_, and Frame,
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Fig.4 An example for occlusion object
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Fig.5 Moving part and still part
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Table 1 A contrast of the number of total regions and moving regions
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Fig.6  An experiment for bi-directional segment, «=0.3
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Fig.7 An experiment for local color pattern
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Fig.8 More segment result
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Table 3 Segment accuracy

®3 DEINIERE

[E a IEHE (%)

0.1 93

EATHE YN 0.2 96
0.3 98

0.1 91

AN 0.2 93
0.3 96

0.1 90

N 0.2 92
0.3 94
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Table 4 Processing time of each module

x4 BBGER

AT K Rk 237K (min) EmEFE (min) 3 i) o
SEE RN 320x240x80 9 1 6 47 7
EANNAISPN 320x240x80 9 1 8 143 %h
NEY) 480x320x80 9 2 11 14330 ¥
4 B 2

ARTCHR T — Tl T R 2 00 1) 2 351 S50 % SR T o e T A7 2 7 e T2 31, T G et — S X ) 3o A
TSR REAS 23 7KW N DSR2, 35 i MR s 0 £ R R 5 B 2 3 AR SC 8 S (R BT ) AE T 8 1Y 7 R A P A
MR SCHR[L19] ) Jo) 0 20 € P o 20 SEL AR R 5 B A5 AR A o D3 1 FE Wt T S L I 19 2031 2%
SRR 1] 73 E0 00 R AE O T A 20 S 20 A A B I T R AR R S H b, FRATTER 2 e 3 AT S,
T I IBATHE, FF N — FRAAE BB AR, L5840 i s e 2 A 1) 58 14 88, 34T 1 2% 18N Matting 55
TR HT S IIA S A LB I,
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