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Abstract; Recently sparse representation has been widely used in video tracking. In this paper, propose a robust target tracking method
based on local sparse representation , considering the local information for object representation and take occlusion into account. In order to
track the target in a new frame,each target candidate is sparsely represented by over—complete dictionary online constructed and target
templates solving a /,,, -norm minimization problem. In this algorithm,use /; , —norm minimization to replace /,—norm minimization in-
stead of /, —norm minimization. By solving [, , —norm minimization,can find a sparser and more accurate solution than /; —-norm minimi-
zation , moreover, it is much easier to be solved than /;—norm minimization. After that,a classifier is learned to distinguish the target from

the background. Experimental results show that this method has good stability and the performance is superior to the current algorithms.
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0 31 §

H AR R R TR 8 Sl — S F AT R
IR HE )2 0 2R 22 52 bR (a3t b 4n 404
P  AMASH U SRR I 55 SEARK , H bR BRER Bk
TS T —E ML, il TEMM R ER OB Ah
W AR AR AL 25 K A A8 Ak, A B 25t 2030 4 45 1
B R ST — ARG B AR R S A A FLA R
HIPE AR V7 22 BRI AR TR TR 3R [R] R,

SR T — b M A R B A BRI
PR AERSEAR -2 (0] SR T (U, 52 SCHR[ 2 ] )
R R4 B P | f— A B AR AR KA — A E

Kim B .2014-02-17 &\ B H3.:2014-05-23
E£WA . HEARFEEES WU H (61271232)

FIHK AT
REBUR M PES A

— M FUAR I AR A AR B
— Al e F AR AT LA H AR

BOATRI % , 15 075 8 BCHE R B, L 2 B 1
TR RECRIBE FROE TR, SR

SBEEH MEE 2  R) F TR 26 S BRE ZOBOKE R P
T HEAR I ZEUD RS B, RB R B R
SEF A 1, G /MU B R, T R B R H
R E TSRS — W B BRI B BRI A UL
Ammxﬁyw¢ﬁfﬁa:%eAmmm%ﬁm%
Bt i 5 S A I 1, /M IR A B SR 1
URPrs %mmmmm%%%raﬁomﬁraﬁuﬁ

[0 2& 4 R A 18] :2014-11-17

EERT BT H(1989-) Lo Wit WHFE Iy 1n) R FRGAL B S R0 28 s R = 30 WE 9807 1) A5 B 15 EAR B LGB SR i R 4¢
[ & H AR bk - hitp . //www. cnki. net/kems/detail/61. 1450. TP. 20141117.2208. 036. html



5511 BUOBAF ET L, IENE BRI # s HARERER A A5 .83 .

JEI R IBGE SOREA ARG B i AR 3R J7 i R X
LEREAR B BEAT IR B 27 , M X e R o o ] — A&
PR ISARRE FUAR T 5 b 23 85 R S i gt mT ol o
W Zhid 1) 3 45 1 ) foe 538 Ak FLAR o A5 ST 58
TN RAR MG R AR ER IR SO 4R
— U PR B 51, BV W e e ) A e 1 B
G 25— T B 119 2 58 4 7 LA 2 28 A, LAk ]
AL — W FI A e . SCPERZ A PRk i L
e (T E P e IR AR AL AR A A ) I 3R B
RAEMTERE, OF H 5 AT A 503k (i LR
BED LD BRERS 29 o] ) M RE AR LR, SRR
W SCrb BT e i Sk PR RE TE 4

1 AXIE

AR Hi i e O 20 H T4 v S5, Lb 4n
PR35 H ARSI R R 45 SRk (4],
VEZ B 57 22 v iz FH 2 001 BR B v, 9 LR 0 e A
Ak Ak PHHEFS ] 51, A B B — 2 ) (His A —
S n) BTG B UL BRI AT LA R R AR AT AT X
SRR ARG T e DX, DAL PR A 2 2 DX 3l R 5 1Y)
EARZEA S BN B4, iS5 BA /N R 22
HREATL N IR R, & TR 22 M R /e 5 IR
ERRW, BT A R 55 B AE N, T LA R
RAF b A S 24 A IR BE Hh it 4T H AR RS . Wang %6 A
I 5 R S0 7 22 LU IOCA 2 RRE SR 64T H AR
BER, SCER[9T#E T — R R BR R T i SRR R
VEZ 3 2R Im 8, AE SN GRAE R AR I 24N 55 40 2545
KX A HAR M5 | {#FH AdaBoost f84F A 4R ) 24~
ARG I — DR XSRS T T —
WU 5325, KR R E T B brid &4 5, IF 8 815
[, #IFH mean shift 7.4 1 BAR 007 B, 7EEREE L
T2 rhE o PR S 25 19 55 43 2E 4% PO AE 7% 53 B ] | £
FEH B 5950 i — 31K . FEZE boosting 575 Ak H
SR HE I RFAE , I 07 F 30454 e 0

RIS T AR 25 R M o L R 25 o () 22 R )
W, Grabner %5 R0 BR 5 25 52 v (45 B R AR
C RS, O FLAE W B 2 o] I HE SR N 2 2] — A 432
i, Babenko 5 A fifi ] 22 S 45 2 2] S Ab BRI R i 1
IEFREAR DRI RS . Kalal 58 A ok 4325 4%
Mo A5 A AR bR ic iy, IF BRI IR 2 S5/ 2 5 1E
AREAGITIR

2 BT, EM4BmRRTE BIRRER
2.1 EFI1,MBHFRGHRRT

Wi 278 2w )1z L HITE 2% 40Uk, o 115 3
—ANER BRI R — > i 58 £ M B AR X

B Ry ERHHA TR B K M, B A AR PR X 1 1 7 i
bR B AR, S0 B HE R 3k SR B g i A Gl Ok
REC LA R Z A RN 5 3 58 2 5 300 7 ol 4
B (RSSO S — i v 45 7 2 1) D1 2 5 i 2 AR IR ¥
(R, AN SCHR [ 4 ], 78 7 3o 58 £ - BT 32 1) H A5 )5 15T
PG B X IR R 22 5 | AR ZR8hds op, e &
X B A S S AN [R]85 VR R A 5 5
BT RS — D UHE QL rh 25 0 — IR S 7 B A
DX 3k PR 38 A 1 S — N W S, AR AS — R AR
BT =[t,t,,,t] e R, Hh 1 e R FRIE
50 AR A BRI w KR R PRI 4E2L,
n s RGN B, BRI, 8 St e & AT

D=[T,E] (1)

Ho E=[I, -I] € R, I € R"™ JEH{i 41
P, BROSCRK[ 4] AHARL, HEFE E S BRRARAR , &R 5] AJR
T AL JF HAORUE T B A A R EO R 7
P R TEM 3 i 58 35 - B A 23 5 | AR
ZEE M

B X = [X,,X,,, X, ] R BAREG ) H 5
SEUAY o] 1AL 0 TE SAUREAS MRV R MG B i ot
W F M D A EERI X A — R R,
e R 5ZAHXIN o SCH R B R BN SR A 5 LAFE Y
b >R AR, 52 SCHk [ 13 1 /98 &, 1 1, I/ ME
R 1y, AIE ] 1 G e /M i 3 ¢ 1, e/
(B0, AT AR S LG 1 e/ MU TERR B RS B A 1, Utk
Oh, L, e L RS SRR THRA R E LWF .

min || X; - De, || A e, (2)

PR I T SRR AS R IR R 1 B it S B 3R
RIS, B gL SRR 0 = [a,,a,,
cegay ] TR AR B AR S IR B R I Oy
2.2 BETHERRNSERES

SCHEE AU R B R Sl — A~ o0 4 28 I, 3 ) 4k
PR AT R BN Strh B ok, BT HiRiY
H AR B 27, Al St B AR I 500 B e 58 45 5
HOAR R B AR, T 5 B AR USR] LUE o R Y
HAREE T S | M7 5t 5 P i1t 31 4 D 5 22 ] )
AR | PRI 4 H A H b & o] LR 25 5
HKE w5 H AR b Ay eg ok . SC R — etk
oy etk i T BARER IR, JF ELAE 98 AR A5 B 4 i BRI 24
o FHEAHE— T Ch e ] il i,

IR E AR AL B T, FE G B AR B
) JE B BCE AREAS O BW IE AR E 0 — 1k 5
T 1 B AR /IR . AEAS Y 18 OISy e 7 ik
B, BV H AR ) JR [ 2208 B — 2 | 2 H AR D1 B8



-84 . HRHLE AR S LR

05 &

FORE, I HIEFEAS L BURAE — A BE I, SREAR 1Y
P — B BEAT . BARG AN - s 2 — ol
AR B E R L, = (x,,y,) B4 IEREA 2L
WEA L, - L |l <6, REEARMBERERE K 6 <
IL, -L, | <B. 3, L LASMREKIE SRR
B, 0,8 MIHHE BIABI LAY X, 7EfRBUE FUEAS
XPREA AR B (R B, SR IS THRAEAS T X0 107 69505 7 i B
I (2) s, 5 A B G 6 U A Sy 43 2 8 B VI
A 0, 75N EMA T BEAFRZE SR X P IE SRR,
M to,,b3 ", o K, 0, e R™™ b oets1, - 13 &
FEAKRAE M FOR IR B, U T X 261125
B , WT LA o 2D 1 8 — D K8 2R E X
ﬂD‘F

1 )
JOW) = sh. W,0) +— || W] (3)
Mi:l i i 2

Horp  WARR P RAR SR s () Fomaiik s, i
XAF .

sCo) =log(1l + ™) (4)

Hrb o = Lo", 11" A &, AR BRI
ESe SR CE e

. (5)

1 +e”

MK BREL(4) BN B4 1 + e i/ AR
23 (5) BER AR, — DA RA #H R E1E,
UEBIZAE AT H AR 19 7] B8 M 5B O 1 A B R0
FAERIREAAE S S it b i BRI 25 2R
2.3 ETUERKRBIRRE

BETICHR[ 15 ], 78 HEAT 5 S 3 2 4% 1Y BRI
P T — RS ORISR SE  O T AR ¢ iRy
PREFZESE A A -1 T 0 R B G R AR AT 1 2t o8
IR o 2 R WAL B RE A 1 WY ER R A5
I 2R — T i) = BT 53 286 88 R X 00 20 o ) 5 SR A T
BIE B2 BRERAS R . BARBELT .

B TS E R A WAL R L F, -
Fy.

B 5 WUEARAIRS e, o

(I)fort=1,2,---,T ,do

h(p) =

(2)ife =1
XFR) A WAL R Bk 52 45 T D, LA KA AR 732K
(3)else

a PR LW BRER S5 e e, UK D, , R W,
YA H  1 F AR e,

b, U — W B D, LR W, X e, BEAHEIE
T B A RS S5 5 e, , I ELAE X4 R0 PP 1y e

NLE,

e AR HFRIRAS e, , A% 2] 2o 8 4 -
D, WK 2RA8 S8 W, AR —ma I 280

(4)end if

(5)end for

A SO Y BRER B, AT LA B R Y B AR AT
AR ERER

3 ZWER
W T 1) B TE — S P SR A WAL 51 o
A7 55, I HRE S (58 5 i B B SRk (3
EUARERER (IVT) , 22 52 2] IR (MILT) , £ T L1
OB EE (LIT) ) AT PR RE F A, SCrb 21 A 943 5 51
W1,
R 1 E3 T R B AR F)

AT FE AP
David JCIRARAE A AR, RS
Card TR, AR R I 0
Jumping PSR, R ES 3l
Faceocc RSP B
Girl JEELE, PR 5
3.1 EMSH

TE David #USRF51 rh | W B 1) R 58 LA B s M1
FEUR LW ) S35 AR P B AH S, Bl S LIT A1 MIL
ARAK S AL  IVT 7RI rp e St s RIS B Rk
MR PR, SCRSAEMEBE R 4. Jumping A HH
T HAR PR 5l = A AR, IVT MIL DL SCrh
P A 0 BR B SR R AR LT 7 vk A B R iR 2%
Girl PRATE P A7 7 7 308 44 RN DR RS 8 S5 2 TVT R
BRI, L1 ER2EHA MIL R 2250/, e BBk — T
Brsi A BRER . 7E Card MU E 51 fp | MIL B3 76 46
— YRR T AT RS LT SEvh RS A IR 1R 22
Z:j(,/ﬁxéﬁwj/l\%;/{i@ﬁﬁﬂﬁ}o Faceocc 1, SR
FTIVT B CR e b, LT A MIL 594 A 4% (0 fE
g KRB ER B RO S, DURP R A B R 45 T L
BB, B, SO Rk SRR HE R OR , IVT AR
B, LIT B4 2R, MILT H Sk Rom
A1 AT DA B, SO pr B 58— EL R OR R M A 1 IR
B R TIE A S AR AL O R R UL, DRk S e B
PPERE UL T HoA =5k
3.2 EENH

SE S AIMTISE  THE DAL DURR B BOARS BA BE K s
L 1R 2EAE AR I VR 0] e o7 05 2 0 Sk BRI
Hbw i b B 5 T shbric 90 e B AR o & 22 )
FRA5 22 | R FH I EG I B8 R A7 0 | I A 5 P 8 v o



5514 BEOAEIET 1, IEMAR RO R BTN FARBR ER S 1 A5

.85 -
H bRz & e, BB w25 H AR, PURPSETE Bid i
PR 51 e B O, B R 22 LA S SR AN 8] 2 iR . H
P2 LA 1, SOh Rk 5 Al = AR A e
rhUC B 5 22/ AT UL SCrp B A R PR A M
TR T oA = b
0 100 200 300 42)0 500
David 4 55 i %
(a)David HC R 2 1A
0 50 100 150 200 250 300 350
Jumping #7457 %
(b)Jumping HH /M 5 2 ]
250
200+
4 150
# 100
50~
% ’ 100 200 300 400 500 600
Girl¥R S #
(0)Girl HCa v R 2 ]
c; 100 260 3c;0 400 500 600 700
[eETZE T LUE -
(d)Card MM 5 75 ]
40
35-
30+
25; 4
#y
=
150 ]
. 10 1
N s 1
'y of . il | ! .
0 200 400 600 800 1000

(e)Faceocc IREZXS LL &
Bl SRIRZERAIHA

Faceocc{l # i %
(e)Faceoce "Ly i 7 14

B2 PO EREZR



- 86 - HEMBARS R R

05 &

4 HRiF

SO T R TR I R A B S (1
LR ERBR M R I 58 4% 5 Xt B b R 8 H R 4T A
YT SR R PR 95 2R B0 5] — VR4 a8 % E A
TSGR BE R TEHEAT T LRI 4 2 R 1 S T
H T — UL 3R 0 R B AT 8 R B T A
RIS FAE W] T SO B R A R, R
S HBFF S T A4S 1 0 72 B [ Sl L e B
52 2835 v ) b B )

B3k

[1] Yilmaz A,Javed O,Shah M. Object tracking:a survey[J].
ACM Computing Surveys,2006,38(4) .1-45.

[2] Wright J,Yang A Y, Ganesh A, et al. Robust face recognition
via sparse representation[ J |. IEEE Translations on Pattern A-
nalysis and Machine Intelligence ,2009,31(2) :210-227.

[3] Ross D A,Lim J,Lin R S, et al. Incremental learning for ro-
bust visual tracking[ J]. International Journal of Computer Vi-
sion,2008 ,77(1-3) :125-141.

[4] Xue Mei,Ling Haibin. Robust visual tracking using 11 minimi-
zation| C|//Proc of international conference on computer vi-
sion. Kyoto, Japan:IEEE,2009 ;1436-1443.

[5] Babenko B,Yang M H,Belongie S. Visual tracking with online
multiple instance learning[ C]//Proc of computer vision and
pattern recognition. [ s. 1. ] :[s. n. ],2009:983-990.

[6] Yang J,Wright J,Huang T S, et al. Image super—resolution via
sparse representation [ J |. [IEEE Transactions on Image Pro-

cessing,2010,19(11) ;2861-2873.

[7] Liu Baiyang, Huang Junzhou, Yang Lin,et al. Robust tracking
using local sparse appearance model and k-selection[ C]//
Proc of 24th IEEE conference on computer vision and pattern
recognition. Colorado:IEEE,2011.:1313-1320.

[8] Wang Xiaoyu,Hua Gang,Han T X. Discriminative tracking by
metric learning [ C ]//Proc of ECCV. Heraklion: [s. n. ],
2010:200-214.

[9] Avidan S. Ensemble tracking[ J]. IEEE Transactions on Pat-
tern Analysis and Machine Intelligence,2007,29 (2) :261 -
271.

[10] Qi Z,Xu Y,Wang L. Online multiple instance boosting for ob-
ject detection [ J |. Neurocomputing, 2011,74 (10) : 1769 —
1775.

[11] Chang W C,Cho C W. Online boosting for vehicle detection
[J]. IEEE Transactions on Systems, Man, and Cybernetics,
Part B:Cybernetics,2010,40(3) :892-902.

[12] Kalal Z, Matas J, Mikolajezyk K. P—N learning: bootstrapping
binary classifiers by structural constrains| C]//Proc of com-
puter vision and pattern recognition. [s. 1. ]:[s. n. ],2010;
49-56.

[13] Guo S,Ruan Q,Gao Y,et al. Sparse representation via 11/2—
norm minimization for facial expression recognition[ C]//Proc
of international conference on signal processing. [s. 1. ]:[s.
n. ],2012.1243-1246.

[14] Xu Zongben,Zhang Hai, Wang Yao,et al. L1/2 regularization
[J]. Information Sciences,2010,53(6) :1159-1169.

[15] Matthews L,Ishikawa T,Baker S. The template update problem
[J].IEEE Translations on Pattern Analysis and Machine In-
telligence ,2004 ,26 (6) :810-815.

GG GG G G G G G S G GO GO GO G S GO G G G G o G P G W G WS SO S PO G W

(L#F 81 1)
JoiAt,2003.

(6] 48 R, 2R IRZ 0 RMIESHIZHR [ )], BRI LA B
#2,2002,16(4) :16-18.

(7] #DKR, EFE RMEERSOR[]. ARSI,
2009,28(1) :1-5.

[8] Ott E,Grebogi C, Yorke J A. Controlling chaos[ J ]. Physical
Review Letters,1990,64(11) :1196-1199.

[9] Grebogi C,Lai Y C. Controlling chaotic dynamical systems
[J]. Systems & Control Letters,1997,31(5) :307-312.

[10] Ditto W L,Spano M L, Lindner J F. Techniques for the control
of chaos[ J]. Physica D:Nonlinear Phenomena,1995,86(1) .

198-211.

[11] Tian Yuping. Controlling chaos using invariant manifolds[ J].
International Journal of Control,1999,72(3) :258-266.

[12] Pyragas K. Continuous control of chaos by self - controlling
feedback[ J]. Physics Letters A,1992,170(6) :421-428.

[13] Tian Yuping, Chen Guanrong. A separation principle for dy-
namical delayed output feedback control of chaos[ J]. Physics
Letters A,2001,284(1) :31-42.

[14] Jiang Guoping,Chen Guanrong,Tang W K S. Stabilizing unsta-
ble equilibria of chaotic systems from a state observer ap-
proach[ J]. IEEE Transactions on Circuits and Systems II; Ex-

press Briefs,2004,51(6) :281-288.



EF11/2EMA AR FIRBERSOA BT [H DR

(=" ek,  X8¥,  Ff#z, BEN Min, DENG Ping, WANG Bao—yun
(=R R RSE ABh R, Y08 AT, 210023

BEE AR S & RlSTIC]

LN 44 Computer Technology and Development

50 - 2015 (1)

FIMASCRH S BT XS E R 25 BEN Min. DENG Ping. WANG Bao—yun JET-11/21E WAL IR i H ARERER FARY

BT BHTNE ST =T HHL R R 2015 (1)


http://d.g.wanfangdata.com.cn/Periodical_wjfz201501019.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b4%b2%e6%95%8f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%82%93%e8%90%8d%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e4%bf%9d%e4%ba%91%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22BEN+Min%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22DENG+Ping%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Bao-yun%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%8d%97%e4%ba%ac%e9%82%ae%e7%94%b5%e5%a4%a7%e5%ad%a6+%e8%87%aa%e5%8a%a8%e5%8c%96%e5%ad%a6%e9%99%a2%2c%e6%b1%9f%e8%8b%8f+%e5%8d%97%e4%ba%ac%2c210023%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-wjfz.aspx
http://c.g.wanfangdata.com.cn/periodical-wjfz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b4%b2%e6%95%8f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%82%93%e8%90%8d%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e4%bf%9d%e4%ba%91%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22BEN+Min%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22DENG+Ping%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Bao-yun%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_wjfz201501019.aspx
http://d.g.wanfangdata.com.cn/Periodical_wjfz201501019.aspx
http://c.g.wanfangdata.com.cn/periodical-wjfz.aspx

