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Multi-feature robust principal component analysis for video moving

object segmentation

Gan Chao, Wang Ying, Wang Xiangyang
College of Communication & Information Engineering, Shanghai University, Shanghai 200072, China

Abstract: In this paper, we propose an algorithm named Multi-feature Robust Principal Component Analysis ( MFRP-
CA), to integrate multiple visual features for Video Moving Object Segmentation. The aim of Video Moving Object Segmen-
tation is to separate the moving objects from the static information. Its main process is to decompose the multiple feature
video matrices into low rank and sparse matrices. The decomposition is to solve a minimization problem formulated as a con-
strained combination of nuclear norm and L, norm, which can be solved efficiently by Augmented Lagrange Multiplier
(ALM) method. Compared to other methods developed recently, the proposed method integrates color, edge and texture
features. The quantitative results for Recall and F-measure obtained from experiments on the change detection benchmark
dataset are 0. 486 0 and 0. 559 7 respectively. The results which outperform other methods well show that the proposed
MFRPCA can achieve more robust and reliable performance.

Key words: video segmentation; sparse and low rank; multi-feature robust principle component analysis; augmented

Largrange multipliers; nuclear norm minimization
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Bk 4 DARIBE, G 3 D EERT
MSEARR(R) FEFR(P) M F ER(F),

AT R R AP IR A bR
HISIRREE SPRUES R h AT AR R SR
el

TP
R=rp v rn
FE BRI B 15 R S PSS E B bR ie R
A G R B H B RO AT R R R A
By, ED
TP
P=1p rp

FJEE N 4 R AE IR — 256, B
DA G R IR — 2R AR b, B
RxP
R+P

F=2x

3.2 XWEHR
3.2.1 FHELR

W31 R, LY A G — L 0 BB T XA
[FAE MR RE A T PRAG I LU . SEIRES SR ILZR 1 il
F2,% MK 2 Py AR T RS 2 R E
MFRPCA BEMPUBAE . 54 RPCA H] T 2L fisy
TER AR b, 26 1 v A 25 57 8 M S /R Dy g Rl &
ZHRHERPLE . B4 G5l T — St a5 R B oR

T ZRHER GBI B S T false positive F
truth positive [If) ROC ( receiver operating characteristic
curve ) £, IZZ5 R SE IR B0 9 BRI 2E baseline
T 1Y pedestrians HLATUT 51, UL T 310 Wi &R HEAT
Se8, AT LA ) MERPCA 15 1 i 5 SR et 161 6 1M1
S TR2 WERER, AT LUE 5 HAR R LT
RPCA HL& Y )7 A0 L, i MFRPCA 3% 7 4= (1) 45
g AT ERA Y
F1 TURNEEHIRE PR RFEZ BERIEER
Table 1 Results comparing between single features on

change detection benchmark dataset

‘ TR
ik
R P F
MFRPCA (Fifa, + B6E)  0.3344 0.8469 0.479 4
RPCA (Bift) 0.2110 0.896 6 0.3416
RPCA(#6)%) 0.1712 0.6039 0.266 8

x2 TURNEABEELRREZZBERILER
Table 2 Results comparing between different algorithms

on change detection benchmark dataset

Pk
(RGN
R P F
gﬁ%{}ifgﬁ; )’@ P 4830 0.8530 0.5597
MFRPCA(Hifs + BFE)  0.3999 0.9388 0.5295
TALM 0.3464  0.9405 0.4803
BRPCA 0.4741 0.8914 0.5550
pCP 0.389 0.9182 0.5210
RSL 0.3816 0.8932 0.5217
TFOCS 0.1636 0.9679 0.2506

3.2.2  HHABSIER

J TV TR R SR R e B, 5 A 5 R
RPCA B EIEA T HLER, 4393l RSL PCP,TALM |
TFOCS F1 BRPCA, FEIX $E58 3 v B i A7 i s 1) 1
G NIKE IR . INFR 2 I 4 (R 45 1ok R,
ARSCEIEAE T H AR 2 0 FXF AR R A RS 1 L
HoAh gy HA R AR . IEAnER 2 PR, AL
ELR R A 2% R 0. 483 0 F 2 0.559 7, £ A1 1Y
B HEESS 1, L0 BRI AR SCE R AE T
Wiz 2 bR EI AT R IR AE Y .
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Fig.4 Results by different methods
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Fig.5 Roc curve of results from pedestrians

3.2.3 EWELT
AR

BOR LEL

BRI EIERIBR, R T S
WLPR 2R, A ] — 3 FRL i ol 1 TRD A 4 s x4 o B
TEREAT L5, SEER S LI 5] pedestrians | Y

HoAth %

200 RALIIEIR . R AR SR/ 240 x 360,
Gi—4i/NSE O 80 x 120 K/, 363 B T A A
T B ia AT B i e o

S R ARk 2 O B LA AR X, IR DL

© [ K G BT AR AU A



$18%5 /5E9HI /2013498 Hig, 5, E@EM / SSHEREEIRS DITHNTIEEBiRD 2
1 T T T T T
- ' ; N ; I R
: —
08 F----“4--* E > ——r
g -
= .
=
0.4 p--mmnnn-
02 f------
0

IALM BRPCA PCP

RSL TFOCS MFRPCA

Bl6 fEARLRIN BRI AR ERYBRAR A9 T2 & R (R) F B (F) FIRSHEE (P)

Fig. 6 Average Recall, F-measure, Precision on change detection benchmark dataset

*3 ARAEZBITHAENELLER
Table 3 Elapsed time comparing between

different algorithms

EERS A i)/
MFRPCA ( B0, + B EE + Gabor JE i 48%) 1817.6
TALM 14.2
BRPCA 1019.9
PCP 21.1
RSL 232.5
TFOCS 39.8

Ak B S e BB AL AT BT FE A B Y
R, A SCRE X R R B AT 0 A 2 %6F
AT FEA 3 B A9 2K, R A7 Z2 R i P T AR
TREIWATIR , A DT WA T AT AT
TR, P EOT R A A X AT TR AR
BAR, P AR REU B PR A TSR L

HATH B 78 29547 A B 7 ORI T
(], M PR IR A 7 kA T 55 R0, an Sk [ 20-
20] [R)RF e 7= A 7 — 87 2 Y b B T5 k, n SCHk
[22 ] (HRX R LRSI (4 7 ik 23 et ATl 2Rk
P 5 RIS R P 2 TH AR AN]SR AN 7 5
PEATIIGR, BB HIRCR 2= LU i B S SR A
ARSI EDEIZR S 5, IR FER S A

4 #F B

P T — RO 49 T A 3l H AR o

%, Z R AR A R e B 5T R AR
MFRPCA 5 2 M ke Ak (9 15 B Rl 21— D 50— i e
B R rp Al LA 5o i — A R A 5R
fifto ZITIETCEERE S T ZRRRIE, £ — B — 14
LIRS 00 LR AR ABIHE A, DT ™ A S Ak
EEA DN
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