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A Survey of Visual Attention Based Methods for Object Tracking
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Abstract
robots and intelligent visual surveillance.

Visual tracking has been widely used in numerous applications, such as unmanned aerial vehicles, mobile
Robust and real-time object tracking in complex scenes is a challenge task.
Difficulties in tracking objects can arise due to changing appearance patterns of both the object and the environment,
as well as factors such as background interference. Visual attention is one of the key mechanisms of visual perception
which directs the processing resources to the visual data of the potentially most relevant, specially directs our gaze rapidly
towards objects of interest in our visual environment and as a result humans can easily achieve stable object tracking.
Therefore introducing the visual attention mechanism to the object tracking in complex scenes, will facilitate the realization
of stable and humanoid tracking algorithms. This paper aims to review the state-of-the-art of visual attention based
methods for tracking. Firstly, we introduce the basic concepts of visual attention and its representative computational
models. Secondly, the relationship between visual attention and tracking is described. Thirdly, the attention-based visual
tracking algorithms are classified into five categories and detailed descriptions of representative methods in each category
are provided, and their pros and cons are examined. Finally, we highlight the advantages of attention-based tracking

methods and provide insights for future.
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Table 1  Summary of visual attention based methods for object tracking
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PRIESE I b H PRI 7E2 3 b 25 1 oA I 33 11 S
YR DX A5 22 [ AR DL R 2 TR

Liu %50 SERLGE H bk R0 e AR N A5t
BRI, W3 K et fREAR oF 45
320, SR R R R R A W Ak, 3]
FE R TR R ), Dk RR I CER R 2
KHFRHTH.

Guo 5P I A I ) W ERHE | A 3
fEFN KL 424t (Karhunen-Loeve transform, KLT)
RAAEVHSE W &, T T shia i, I 45 5 4% B A T
T ATIZ s iR g, b RS B R IR UF 5
A Tetd AR R SALL, A Ok BU 2R B ™
4.

PA_ER LT VA LT B R i b AR
BB ATT R ER R S5 B Gl X s, B 6 A 1
oK B b B AR s U P A e ds Bl W 25 T IX
A REAUR R 3.

NS A Teti FEACBIRUIERL EX N T R 4

SRR TV

Lee 2031 B W38V 2 H T 28 BB LA BE
PRI EE. Z7ik45E T B R B s e
PN O T N O ol N = S W ol A =0 S S i BB ) D
(IS 23 AT A AT HEWT S 2. AR B H 5515 2 1 12 35 1A,
N AR ) A4 i e e BRI AL AR L
BT b 8 B A A RS R RRE (52
FEL B RE) M= =4ER SRR (REE . KNI ik
23h) ¥R Tt WIEAR A3 BEEH T
PRI, 2T SRR TR A B I 4 Y R
K (Level of details, LOD), ZUCR43 3 T 0 20k
£

=1 .

Yang 554 g0y AARIZZ) 3, & AL T
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SRR 3 ML Sk 5 DX 7 326 R A7 25 il B 1 H
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fr B HEIE R S H AR SE 4 5 2 A3 2.

Ma S51%1 T 4545 1 B R IvE SR 3 R
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FRISEAAEIY, K P B0 filk AN TR BRRFAE 1, 22 ST B
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2, VLol HARRFAE I A0S SRk, fERRERFT B,
AU 2545 20 BCE R ECEAT A i iy, 2k
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ZAT 10 B Al 2 DA DAy e 2 PR R 45 R

Yu S5O0 AL T YR KA LR T80 H A
PRER. FOEAFEIUAMEEE T El, A bR
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R ALAEAE S 22 R AL B B 1 R A L, 3k
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BFIOR. A2 IVEIN 2L SR T, M AR 2 S 5L
1 4, LR AE 2 2% 2] (0 2 BOM 0T B 20 BB 1
R BAEL, 2550010 0 2 X 0 A PR REE BRESE.

RGP BB IR T2, @2 T
Z RN RLGE H bR ERERHESE, SR B A B
PLBEVE RALH AT SRR DUH Fr B BT B R
ik 38 P50 o 1 P55 Pl O A, AT Tet BEAS
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Santana 28 3L T B (M 35 T
AT SRR, AR W p R, A Teti 3R
BERSHEAT V5, 49 3 B AN 58 5 2 2% 18] (Conspicu-
ity map), H_FW RS, AR ARG S
hFEER, WHBADPAMERAT R, HEAE R R
K, AR R m A& & B, IR TN AL B Al
1.

3.1.2 EF VOCUS BIIRIEE A £

Frintrop &5 A 75 A I 8] A I ZRB Be, W]
TEZ5 20, ReAE R T & B Semt TARI R ER 7 ik
HEAT THE9C. AR BRER 755 T Frintrop A5
IR R Y — VOCUSPS, i%E 2 R 44T iR
TR 1) LR @ AESS IR 2) AR e Hix
WA AR B AEBRIEEET, BRI Bl Ry
TR SR ZONT L (An B g0t e s FE T LR ) AR 2
X AT, RGAE G RT O 4% > 2 H brdi 4
5L, AT H FR A ) TR, AT RE R H
PR EAT TR,

KRR TEAEH VOCUS T B &M, R
VAR (g T T AR R PO AR AR BB
MLIABE AL 0] 3 H AR AW 7R (61621 TR T % i 7]
I R ABATT A TAEREAT /141,

BT VOCUS M3 & R 48, Frintrop Al
Kessel 2509 & H T #% 8. # X 38 (Most salient re-
gion, MSR) FREEZS, H koMU ik e B 45 24T
PR LR 2% )RS, eSSt WA ) et 2 4y
Wk B B E SRS 0 LA I, T 58
HFr B EE. [F4E, Frintropt 1 Konigs 25600 4%f
B o) & M ANARIRES, fEH] VOCUS A Ay W P 5 74
SR R R VAR A AP

Frintropl® & 7 —Fp HAG A KO A | FE
TRL IR ERER DTV, R VE I B B R
AE 2 IG HO AT 3R H AR S5 R RS R o 56 T3P i
b S R 7% 112 S s MR G S8 B VR AN R i A2
JEH VOCUS, fig NI R EHG Peos 2% 2115 2. i
MTIEANE %45 AN 208 B HL 3 N A AR R i 621,
Z AR LUE AR 2R SCHR [60] B9 RE.

LT 5 (80) H ARSI A AL R ZARAL IS, H BR
iR 7R E R ELIE N AES). Borji 263 AT
R RELE B AR A 1 R A TG N B D I U7k, %07
T E RSP 51 b Tt — 2858 DL R ORI L8256 [
(1) B AR . R A M7 21 i A — it R, o
HIGE R, SRR N H ARl 1 Tzmi. it

TAERIY AR A WICHR [84].
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B IR 5 2 R 1 AR TE R i ¥ se 15 20 b 2 2) M H
FrRATTS S5t A AR i ZUAR AN, H AR SR 1 N B
AT A2 1R 15 N B
3.1.3 ETHMIAFEEREAIRER

B T LA EEET Teti SEABI A VOCUS
BRI BRI T IR 2B, AT — 2e 5\ 0 22 Bl
MR A B2 (R T 9T 45 RO A B 1R B ER T V.
C A X I RS AL T H bR e 63, 65]
BRFIEIE$ECY. Lopez 08 2 T — AN T8 %
B B M 7 37 35 20 U AR R T N ) Bl AR LB
B ARG BNEE RGN R K, xR
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R AEE+E, FEAKE ARG 7 b 22 5115 201
i 7 55 B B DA AL, 0B RS 22 AN HE T 2R e A0
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NEEH TS A ERES. B R LR 5oy
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BTN RS, FAL R AE T RAR
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XRVE B SO T U S R 2R Y AR, AT
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32 ETRRIEEEREMIRESE
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(1 4 25 B T ERER SR A A6 4k« A0 ) kAR A0k 32k BRORT
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H D73t F AR B TR AR B A 2R A
LI H AR SRR AR, A ] B KA L B 2 F
PEJE B (Maximum marginal diversity, MMD), i%
s S fm B — D74k, T8 48 i,
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I FR 9146 A AN R R 45 S A v R 25 PR AL 1
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7. X 5% T, Mahadevan 251431 217 —
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B H bR — 75 5000 2K ), b A 25 1 i Y
AN BCEIL. B BO S I B, S AR A L
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IR SR R RS EE = SNCAIFil AR IES 15 S s )
B R B, A8 2 14 Ak A VE AL H bR i
WY Lt A S PR A g, BEAT H AR A
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PR H A B2 ST HURAE; 2) R — it
HOREIN H AR AL, SR A SRR, HESRIAS T8
LFRITERE.

Mahadevan %5066 4k 4:%f L TAEHAT Y &,
Yo W] T ERER W] LGl = AN S s e T
e NN = N T e S B PRI P R 1 ol 1
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bR = I ST e DR REZY 7Bl N V35 il M ]
BH TSR A B ERAE A, X HES S DR ANIE R
PR SE R AL — 2 RO T TR R
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BEAh, Huang %5670 4 H— oo 2 gl A i gk
e H bR EEAT B A IR PR ER R vk, T S
B AIE 5 2R3 hR 25 2 1A ) ELAR RS 2B 525
J&i, A3 R A0 255 1 0 320 M P I AT 5 B
O F T P vk R e RPN O B SRS L E R S
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RIRF AL, DAEANE 98 Sth A 7E AT 5 HARALR
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3.3 ETHEamEEREMIRERT &
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FZHEH T2 5 RR T BCESS . YRR e s
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I BB e AR B B ) k. SEER AR, 455
A 302 1 I B VAR PR e R i T A Bt A
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RSBATAN V. AERRERE RE A, A T &5 A W R AR
Aok, T E R A R R, 7RSO s
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BEME) k. BEHUE T RS
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O A A 3 D R BR R, DX R A =
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ek R B A% S B IE Bl AR B e L 3 0 A T



44y BT SR GINLRETE RALHIK) HARERER T ik 2rd 571

FH € MR 4 JE R 2 73 1038 B0 DA iR s AT 315 21,
FCrp B R B TS0 P AR B R AL 1 e 1) 45
. AT RN W B T IE RSO0 B H AR E AL
MR A RAZIE F)IN K42 7 H AR 2R,

Koo &8¢ — P& & M 5 3L T Ha npkL 1
JEVE I AT 2R ERER VR A ARy SR M 7
] —# 1 (Discriminative directional consistency,
DDC) 10 Bk, BURAT SR MR 7
MW iR 2, WS SRR IR, e fiE
) 408 25 3l ik SO LEHEAT OB, BRI, R
PRI A 40 00 7 1) — B0bE, TS A Be AL T 1) S
HE R 45 A8 5K 1R P MRFAE A 2 22117

h T AR BN AL PR R T VAT
—ANEAMFIENG, FATDNS A SCH 28 73 B 21 1) SR 5
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Table 2 Application and tracking performance of visual attention based tracking methods

Frs BRERTTE I Y iR St (fps)  BATH Hf BRI

1) FE TR B B AT B 7

1 Ouerhani %, 2003047 HARE N 05 X RPRER STk — — —

2 Walther %%, 2004(48] K S 5 B S BRERIIH: 80 % 3 fps, 720 x C++ 8 dual Xeon 2.4 GHz
480 pixels Servers
3 Veyret 2%, 200649 BRI, AKEIH IR etk 5 fps, 320 x C++ —
240 pixels
4 Li%, 200705 FAMIE, BB N, P el — — —
Bk R HARAARBLI AL
=
5  Liu %%, 200904 RS AR R EREZ I 93.1 % — — —
6  Guo %%, 2010052 MR, AR ZEmERER etk — — —
7 Lee %, 200953 SRR T AR IR ER, Ay etk 30 fps OpenGL 3.2GHz Pentium 4
BT PC, GPU i
8 Yang 2010054 NARERER E&H?Eiwéﬁ: 60.95 % — — —
9 Ma %% 2010[55 N ER R & — — —
10 Yu %, 2012156 IR 4%, NARERER PRERRTN: 94.49%  — — —
11 kWS, 201267 YIRS 1 R PREFINR: 75.56 %  — — —
12 Santana %%, 2013058 BEHLEs N, NI SR IR 97 % 20 fps, 640 x C++ Core2 Duo 2.53 GHz
480 pixels P8700
13 Frintrop %, 200915 BEpLAs N R ER IR ERERRTIA: 88 % 30 fps, 320 x — 1.66 GHz PC
240 pixels
14  Frintrop £, 2009(6°] Banplas N AR BRER IR 73 % 15 fps, 320 x — 2GHz dual core PC
240 pixels onboard the robot
15  Frintrop 20100%Y); Frin- % ahHLas A% M4 AR B2 01 MR mh3R: 81 %[0 )t 12.5 fps; 15 — 2.5GHz dual core
trop 4, 2010(62 B aHLaE AR EE 0 B 94 %16 fps PCY 9 GHz  dual
core PCI%? onboard
the robot
16 Lépez %%, 20061631 M IHE, FMAT Ao ®l R 83.19%, 7 — — —

TR SOy TR AR A
5 52kr H AR AT AR %
B/ LB H bR IS R

17  Zhang 201064 O ERER, B, etk 27 fps, 320 x — Standard PC with
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