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Dynamic elastic net sparse representation robust visual tracking

DING Zi-hao, SONG Chun-lei®, REN Xu-qian, XU Jian-hua
(School of Automation, Beijing Institute of Technology, Beijing 100081, China)

Abstract: In visual tracking, the target’s environment has a significant influence on the tracking result. To solve this
problem, we propose a sparse representation model based on the elastic net and design an anti-jamming visual tracking
algorithm under the particle filter framework. To overcome the influence of light change and other disturbances on the
tracking result, we develop a method to dynamically update sparse representation model parameters according to the
environment change. Besides, using the anisotropic kernel function to calculate the probability that each candidate region
is the tracking target’s location, the proposed algorithm improves the tracking algorithm’s accuracy. Furthermore, we
improve the dictionary template updating method to ensure the accuracy and timeliness of template updating and ensure
the tracking quality. Experimental results show that compared with other tracking algorithms, the dynamic elastic network
tracking algorithm proposed has a better tracking effect under disturbance, such as illumination. Moreover, the algorithm
can virtually guarantee tracking accuracy under occlusion and fast motion.

Keywords: visual tracking; sparse representation; particle filter; dynamic elastic net; kernal functioin; dictionary
update
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IR 2 SRAPE A i 26 X S AE 7 B B3RO R4

step 3: H12X (21) F1(25) T 51 € 24 i o 4145 o R
5 H AR P X 3

step 4: 5325 3 BT 7 L, FR PR 3E AT ELRAE.

g5
4 SERERSHHT

N TR ARSI RO AT A T VA, S50 7
M8 AN BAT B Al 1) #4147 I, A4 Carl
Car4. Cardark. David. Faceocc2. Football. Shaking
HIWalking, bk #4635 65 B EHRE S, s
I NS, RidEE) . BEA S RERL. #
4. TR T A i &5 6 b BE AL HE 8 H Lasso #
BN LIAPG 5102 A R A Y8 MTT
FIED A AARFRZ SR CLRST 5D, e iR ER H
Frét Ry (5 BRI SST &£ {i ] ME(multi-expert) R
BAHEZE K MEEM S35 AR Y H R 7245 S PT
SR,

S, A SHOR E R R, A A5
7 0 (17) F0 (18) B2 4, BUE H 45200 5K (9) # it
PN B fig iR R G HERAVE, PR B 37
SRR B LR T . ko 9 3K(20) IS ks
a I BUAE 23 B2 15 2 500 715 06 PR B AR A PR R . A R
BRI AR BN R ZL ) 5 T, AT DB 7 o Bk
FBOAFEE M ERERRCR. QD) R R EH
Bt B AR A B B 2R IR L T 3 24 980/ & I PT 42
e SR B . A SRR T HU N HL500.

*1 REEZESHEVE
R4 A s k a T 13
A 0005 09 50 06 45° 09

41 SEEITETEE

75 H AR BRI 0] @ e, A PEAN SR R R 1 e i
b5 445 CLP. FAF. IDS. ML. MODA.. Overlap Score.
Precision.Recall &2, H## MODA .ML.IDS & £ 1F
N2 BRI ER EIE VRN bR vl AN SCRVE SER AR R
I BRI i a0 4 56 i, 126 I SR [5,7,9,12,18,191 i
A8 B ) H 07 B 1% Z (center location error, CLP) 5 &
B % (overlap score) {F N H LA UM i = F8 bR, 7T
AT 0 B WA A e B A

CLP I i T+ ER i H ARAE B rho0 o B 5 ER R £L
PSR AL B bR S B O B RK G PR 2945 2, i &
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THREFE RSP HR ZFRNES. ES5FET
Astscore = TEOVECT sy yion: my s
RrJRcr

KAF B IR ER B AR X, Ror 9 EUG  BRER H A5 B 42
ISR X I8, B S F A B | PR ER 25 R SEBR B ARAH
SRR R H PRI E T AT CLP 5 HEE
AN IRER IR VEAN FR bR AT DL B s e PR R 45 SR 1)
THERf AR BT, A Al B R A .
42 FEMSH

9B UE A SCHEAE W PUI B AR AL T LR ),
W HL T A A LA B AR AL ) B dE £ (Carl . Cards
Shaking. Cardark), A A 60 2 H A TPt i HA %R
P i #5442 (David . Faceocc2. Walking. Football), LA
2 THNIR SRR AE & AP0 1A A4k

£ Card H4 45 R I 1 1 2 AN HE S A7
VR SEEG 25 T L an B 4 B, Bl 4(a) NERERH 4 FE
O B R ZE 5 R, B 4(b) NIRRT TR E S R
SR SHARE PR S R B S G . ACHE
R HAR A BRI B AR R

1) Carl 5 Card Z4 EMR 7 FRER H bt I8 261
JZAAE AL B R R ER BOR, ZE M b AR SRR I
MR BT . LR Carl 24 A 1020 7K HE
v, AR B PR R o A SRR A 3 R R R R
BSUE T 595 R B 0E B 74 A R R0 1A v A R B
TR S5 1 B e M, tn ¥ 5(a) 5 B 5(b) .

2) Cardark 15 David 24 £ AN 1& T MHAE 2
AR 22, L T R H bR RBEAS AL SO0 I 1
L. G SIS IR, A SCEVELE IR T RKAR REAE IR

25
— ~ CLRST
& | o SST
’Bé 20 — Ours ‘
BiG
iy
i
i}_]
2
=

i
(a) HOfrEIRE
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A |
e
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(g) Shaking

408

(h) Walking

------- F1APG MTT --- CLRST ~"=SST
MEEM — PT  — Ours
5 ANEZSMIRERELAESINHIEEMN
LR e R ATEE

IE H FREREAS L, W18 5(c) 518 5(d) .

3) Shaking M T H #5327 858 6 BT HIEH
FRIEF % BE. Shaking £ 98 42 b AL MR B2 ROK (1) L e AR
o, A SRR SE R AR R R AR ARG AN 5
SPHE T ERER HAR, IRUE T ERER SR, 5 HAd O b7
EARLCEUAS T S A BREERS B2, 4 ¥ 5(g) Frs.

4) Faceocc2 M | FETE RS TP T ERER H A%
(8 77, a0 S(e) BT w, SR B 45 UG UE T A SCREAE
RS TH0N I ER R .

5) Walking 4 1 5092 FREE /N B bR RE 7, 4 1]
5(h) T 7ix; Football Ml 5% 17 18 424 175 1t T BR B P il #2 5)
/NEFRBIRE ST, Qi 5(F) BT, Seie 45 R, AR S
VERERE SIS B AR A SRR, fEAFAE B AR Ry
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AR DL AR RENS PRAEBRERRACR, J0IE 1 A TR0
7% FARPR L G WA DA SR AN A RS H A BB 2K
RFaEE.
43 TEESH

R4y T AR 5 A 5 A8 B 4 B
AR R ZE B B, R B Y T AR R oAt
XL A AR B AS B B R, Mg
A € 5 1 7 4 I S8 45 R R AR AR L b ox B R
AL, FE IS5 PR 2R R 24 B B £ (I Carl « Card)

RSB S HAh S b 5 VR LA o T e R R A
B AR B A RS e 500 55 T $R A Hdis S v, A
BOEATI IR AT B T 4 (0 &5 . i 7 H bRl 52 7 E
AR T (B £ Faceoce2), 430 7 1% 22 AL %
5K B B I 7 VR R A T TR — B E ). /N B
i R B P (B E £E Football. Walking), 4 X 5 2 B
SR B R ZE TSI L B E SR A m T H
by 7 ¥, 2% B A SCBRLVRAE BR A PN 06 2 AR A G HERf
(A7, A I RIR AR TR, B A T HAth X B 792

R2 THIREREAESNMRIEE LOSIRER P ML ERETFIEIRR)

gk Carl Car4 Cardark David Faceocc2 Football Shaking Walking
LIAPG 20.1 18.7 18.1 18.5 21.2 17.4 40.2 24.8
MTT 10.9 6.1 10.1 17.0 95 8.1 11.9 7.6
CLRST 10.3 8.6 75 11.1 14.8 55 9.8 6.4
SST 7.0 43 9.8 13.9 8.5 6.7 1.3 75
PT 10.9 9.6 12.5 11.7 7.3 13.1 34.7 8.6
MEEM 225 16.9 13.1 113 76 135 74 9.2
Ours 4.9 32 53 9.2 10.9 79 12,5 72

R3I THREEEAES NMBEE LN EREEXRTINE

Bk Carl Car4 Cardark David Faceocc2 Football Shaking Walking
L1APG 0.52 0.62 0.51 0.50 0.67 0.45 0.17 0.33
MTT 0.70 0.73 0.66 0.53 0.73 0.66 0.55 0.67
CLRST 0.76 0.76 0.74 0.68 0.70 0.74 0.66 0.65
SST 0.67 0.78 0.72 0.60 0.72 0.65 0.53 0.71
PT 0.61 0.66 0.64 0.45 0.76 0.56 0.29 0.64
MEEM 0.55 0.47 0.58 0.65 0.75 0.55 0.58 0.68
Ours 0.77 0.79 0.77 0.71 0.70 0.67 0.68 0.72
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