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Online object segmentation via fusing appearance and motion features

Zhang Lei', Li Chenglong', Tang Jin"”, Gao Sihan'
1. School of Computer Science and Technology, Anhui University, Hefei 230601, China;
2. Key Lab of Industrial Image Processing & Analysis of Anhui Province, Hefei 230039, China

Abstract: Objective Object segmentation in video is an important subject in computer vision and has gained various re-
search and application values. The online automatic object segmentation method is proposed in this paper; this method fu-
ses appearance and motion features. Method First, the object points were roughly estimated by employing appearance and
motion boundaries. Then, we utilized these estimated object points to refine the appearance model (GMM) of the previous
frame as current appearance model. Second, a Markov random field (MRF) model was constructed by taking the superpix-
els as nodes, and integrating the appearance model and the location prior. Therefore, the object segmentation can be con-
verted to an energy minimization problem, which is optimized by graph cut in this paper. Result After extensive experi-
ments which included comparison analysis of five approaches and component analysis of the proposed approach on two data-
sets, the proposed approach improved accuracy of segmentation by at least 44. 8% than other approaches, and achieved
higher efficiency of segmentation. Conclusion The proposed algorithm achieved online automatic object segmentation by fu-
sing appearance and motion features, and obtained good segmentation performance. Furthermore, this algorithm was also

robust in several complicated scenes.

W78 FL A :2015-04- 15 ; & 5] F #7:2015-06-23

EEW B : TRAE RO H (13016042002 ) 5 2844 H 124 wlRHE I H (521200130M0U )

FE—1EER N KE (1990— ) B LBORAT RN AR Lol i 0 75 Az, 3522 ST 4347 5 18 9 T 9% T4 . E-mail ; zhanglei
edu@ foxmail. com

BEEE %I, 5057, E-mail : ahhftang@ qq. com

Supported by ; Scientific and Technological Project in Anhui Province ( 1301h042002)

© i [H K G BT AR AU AT



$20% /51081 /2015410 B

IKE =R, A, SRR / A IMRFIEISENELBIRSE

Key words: feature fusion; Markov random field model ; online segmentation; automatic segmentation

T

0 5]

PSR G BR 23 S S HE U5 0 B AR M
PSR 230 h ofe , A 7 2 1) b 9 o 0 e i) L
) —FrE . BB A — AN SR R 2 7]
K5, 430 B AR AT TS iR .3 4 R UG
E TG G Ay i UE i B RN (SRS A
AN L AT, A (1 50 2 M T
Pt IS (b 45 DR 2 5 5 B0 2 T oS 3 S 1
PR, WF5E B AR B A Y

W FAROIIG AL 7 SRR R, H RS 17T LASY R
A B EURR A BRG00BR300
i AR 7 SR AERT— AT LR B ARy s
B R AR A AT B I 2, 1 H AR AN
SRR T 5 2 U — R L BRAG 1 B AL 3
AP FA5 5L SR 5 A EURR IS SRR I 1T 2k
etffl., TEWE i BFRAF BT AT T, A % 8
V2 WL F BRI AR SRS I 2 TC W 1 30

Lee 25 N & 45 X BT A5 10490 Wk 47 X 3 R
S IR AN 5 3 SR A DX AT 4%, SR %)
UL BRAE A TS SRS, TS SO A T HE I
HIN RIS BN BARBER I, 55 % AR5 15
ST SR ST R TR A L 40 R T TR R I T for

(AT A

B, e LABTA 8 3 A 1 s A i i 25 /K
A RFEHLY (MRE ) #BE AT H bR 0 o 6 A il
-, Zhang % N 5 T — A 43 2 09 A T JG R A
(DAG) R BEIUR 2 H b IX 38, A G % H b
DXIHHEATY 5K, X AP B 25 R B vERf . (H
Lee il Zhang 2 A9 53 %1 77 15 AR T 126 U H B
DX, U A B H B 18 23 B D0, HL IR ) 52 2% 38 5
i Papazoglou %5 A" it ot F b 1132 B HRFHE K 4 1R
TEEAR, SR 26 L e L R 23 S 2 RO o o
IR IR B R R 7 1 i AR i %056 R
KT Bz L, 7ew 1k s s s NG H AR >
FIPEES RN (AR E R , X LE L0 o0 177
TEARMUHT T LAY 2 Jey 15 JRL , 3K A AL 5 Bk 86 Ty
IEARASREAL P AL, BA BOR B SR BR A

BERT LA_E A0 B A AR A 1), 482t — b
AN AE RS SIFFAE I FELR B bR 8171k . %07
LA B RSB SN I AE SRR H s AT R 46 4L,
i AR 0 5 Sh LR T, RV S0 R A A T
(GMM) , Jf454 HpRALE Ses il 57, MRF KO, JE77
FUARAORS B 20 1), L AR &L 1 BroRe S 107
EfA, & 1 PR HAR TS 560 GMM 294 3 4>
B B 2L, 23 o P AL R (B 7R AR LSk
RBIE 7z 07 kA R, 23 SO EOL T B 1
i HAR o B 7 %

1 —
c e IS x
. o
£ i KB
o A
LAGMM

[

BT B S SN SRS AE A 7E LR H bR B3 TR 1A

Fig. 1  Flow chart of online object segmentation with fusing appearance and motion features
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Fig. 4 The comparison curves of mismatch points per frame

S B Y PC AL PHES -2 Pentium ( R ) Dual-Core
CPU E6700, 452 3. 20 GHz, AT K /N A 640 x
360 QR I, Kl — Wit HARTS 2 7 s, 4592 HAn oL
NGFEO0.12 s, 88N G T 0.5 s, P B fg b —
WU I () 2402 8.5 s (IR 25 3530006 i A ok 43 1 1)
[6]) o SCHRL6 JAbF— Moty if [A] AR 1.2 s (BR &3
ST ANE SR F N R]) |, SCHR [ 13 ] A 2R — g iy i) O

210 s, W AR T A SO iZas A7t ] HE TR 216
UL N ASRERF BIBUF R - BIER . SCHRL 4-5 ] AU AT
RO, T ELFEI FR, A3 AE— W™ A nT R H AR IX
SRR I LA 120 s, e K FAR S 43 HI ]
2.1.2 st

K5 s TRETE N B 3 MR RS R
P RIZER . AEX 4 A RT3 RN Z His

© i [H K G BT AR AU AT



1363

%20% /5510 H1 /2015 10 B KE, Fk, iail, SRS / S IMRFIS IS ERIELBIRS 3

TERGEHLIZZN T EITE oL, Ja 3 o HEsfAE  BIZRRSCHRI4 ] 3Gk 13 ] Sk 14 ] SCiEk[6 ] .3
WPz S BIE Ol RREOUIZE T o 3 ify RES TRIAS ST 0 B4 R . IAIET ] DA Y, AR 3T
OrBIGER, R A 1.2.3.4.5.6 470 BYPEIAERICT AT 5 M5 AR 50 125

(b)
K5 4 G0 P i i B4 R LU I

Fig. 5 The sample results of object segmentation methods on four video sequences
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Fig. 6 The comparison curves of our components on segmentation accuracy
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