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Multi-feature-aware Spatiotemporal Adaptive Correlation Filtering Target Tracking

MENG Qingjiao and JIANG Wentao

School of Software, Liaoning Technical University, Huludao, Liaoning 125105, China

Abstract Aiming at the disadvantage that the regularization filter defines the regularization term in advance but cannot suppress
the learning of non-target region in real time,a new method of multi-feature-aware spatiotemporal adaptive correlation filtering
target tracking is proposed. Firstly, the spatial local response variation is introduced into the objective function to realize the spa-
tial regularization,so that the filter can focus on the trustworthy part of the learning target,and then the response model is ob-
tained. Secondly . the update rate of the filter is determined according to the change of the global response. Finally,the non-convo-
lution feature level fusion is realized by cascading color histograms(CN) and dimensionally reduced gradient histograms(fHOG).
The convl and conv5 layers of imagenet-vgg-2048 are used to extract the spatial contour and semantic information of the target.
The RelLU function is used to fit and train the data to improve the speed while retaining the main information. Results: In this pa-
per,we compared 8 algorithms of the same type,and used the defined baseline algorithm STRCF(2018) in the objective function,
and KCF(2014) ,which introduces gauss kernels to increase computational speed and sample circularly using a cyclic matrix, and
MOSSE_CA(2021) , which links context and scale filters,and DCF_CA (2017) , which increases the number of samples but re-
duces the search area Staple(2016) with temporal regularization;region constraint to reduce anomalous ARCF(2019) ; correlation
filter HSTDCF_CA (2021) with hierarchical spatiotemporal map regularization; and target segmentation into four blocks, the
SAME_CA(2020) of the scale factor is calculated by using the kernel correlation filter to find the maximum response position of
each block. Compared with the accuracy(0. 737) and success rate(0. 760) of STRCF algorithm, the accuracy rate(0. 747) and suc-
cess rate(0. 789) of DTB70 were increased by 1% and 2. 9% respectively. Conclusion: The image information learned after multi-
layer feature fusion is updated to obtain the overall contour,so as to adaptively track the target. A large number of experiments
show that the algorithm basically meets the real-time requirements in complex background,object occlusion,fast motion and other
scenarios.

Keywords Target tracking, Correlation filter, Spatio-Temporal adaptation, Local response and global response, Convolutional

neural network.,Feature fusion

T i 5 S L AETE AL B AR AL ZE S SR GUR R T2 Y
B2 AT . b R e A R A B £ JE T B BEAT 4 A 42 U T
A B B 2 T SR AL S8 AR 10 — A PR IR BT B I i e T B R L BR R B RN {EL R TR T A 2 AR

i

FEEWUH « E 5 AP A RS (61172144) 510 T4 HARHEEE S (20170540426) 530 T4 BT 24 (LTYL049)

This work was supported by the National Natural Science Foundation of China(61172144), Natural Science Foundation of Liaoning Province,
China(20170540426) and Education Department Foundation of Liaoning Province(LJY1.049)

EEVEH 22 0 (2645647850@qq. com)

230200096-1



Com puter Science THEHLES Vol. 50,No. 11A,Nov. 2023

2R 2 7 = Y B FR R A LR S TR R A RUEE LT IR
AR AN, 23 3 BUR A2 5 50T J0 Rk S0 BLUERR 19 IR ER , BT L)X
SR AT 1T I B R R PR SR . 3 AR ke L A G IR Dk I 7 TR R RG
5 T 3 B R A BT 2 B ) R R mk
IFTEARE P 13 [n] B Y o AR o, RS T A4 R R . Bolme
RGN A G U D O AE A T B A B A AR L 3 A G M A
155 A LEE 45 36 BV 2 Sl k580 4 0 A Sk H 3 L 48 4
T /N T R 25 Ik R O B R L TR R AE 4R R B R
PR TE B K BERAAE . PR O HRE AR ORI TR AE B L B DR B 4 R
JEARFEAE . Henriques 251 T 2012 4E G FF 45 4 CSK
SRV W R PR T TR B R AR B R 2 R R R
A T4 . Henriques %07 XF 2014 4R 48 1 T 8 AH G U8 I 8
PR AR T HOG FR1E I BAR BB I T = W
1%, BEAT AR Z M 3 2 [R] 4% Pk 22 1009 5 4, RO b i 20 13
LTI

g5 b IR AR TR 2 Y B bR b AR A s B R R T 92
HMWLET 20 RN B e A RO RS SRR R R W, A
It . Galoogahi %) #2 H 75 B 30 L 9 AH G 1 0k I 505, IH R
YR EHR Pt KAAREA A B, R B0 I B B A, B AR
T W, Danelljan %075 48 H T 3 F 23 1] 11 W 4k (9 41 56 58
PR L — WA S B IR AR AN R (9 25 (A 7 & 45 T AN
] 4 A B B, SE R R S E AR 5 . Mueller™ S R
SCIRR I AH 5 U D A R B B0 AR TR A G DR Uk 1Y AE A
Ll kA S AR Y IE AR AT BFAS A R 4 A R A
BT s B A B B B AE B, Li %07 SRDCF Y
FEAN b AR L T B s E DA AR G R AR R AR = TR R R
AR TR,

I 5 P S U8 e B B Bk 1 TRV R R R AT i BT THT A A
B — (4 BEARAE  HOG 53 AE 3] HOG 5 CN $:1E45 & . Berti-
netto 551 B T S B R AR R R S0 L R 0E AT AR A 4R R
HH45 A HOG 5 CN MFRHE R = 4k i FE A TH 5, S BOH 58
FHPERES . 7 HE 4 100 b ) R BE AR AE . Ma SRR ML T — Fib
4G 3 MNANTEEFUZ ) 40 )2 4 BURRAIE (Hierar-chial Convolu-
tional Features, HCF) ,ffi f§ VGG (Visual Geometry Group) -
19 Yy Conv5-4,Conv4-4 1 Conv3-4 (R (6 A FR AR, 7843
2 )2 0 15 2 (8 R R AR, il P 22, R A8
BNz A, Danelljan 55 32 H T 45 B 22 ) 2% o 53 )28 45 )
J2 B R R AE AR B SRDCF 1 4£ 82 (1 HOG $#AiED, 5256 %
B R M B A B R AR .

FF X% STRCF AH ¢ I8 I &5 b B A o8 5 b W S0 1E ) 4k
TG 25 38 o R B0 BT DL RRAE Bl A Y 7 =8 B0 o 4R
TEAR B 5 R 1 [RE, AC SCHE T 2 RR R il A 19 I 28 1 58 B AR
R U1 U SR A < 1) AR G A 408 T T 1R] A £ BRI S AT —
JT 25 > B B A ULASE T 0 24 ARG 0 380 £ S B % 2 22 ] 9 AH 8L
Pk AR R ES AR fb 0 W] A5 BE R WU #R 2 T R R, DA A
23 [v) A2 ) 2 iff 0 S 0 R B O BR B S B M SO L SRS 28 A
2 o) KN A5 B R AR RS . S8 R R 3 R A J g i AR A BE
A7 2 ) A 8] R B O R B . X A E N 2 B AT R AL
SN T A% 2T R AL B 2 3] AT AR B — A T sk
B MW AL, 3) F T STRCF #HCIE P A% B HEZE R THOG
FRAE LCN B3R 1E Al ImageNet-VGG-2048 ) Convl Fl Convs =
& BURRAE SR AT PR B .

ARSCE AR T B R B R A B G N AE T TR R
T ER MR R, 7EACIE4E OTB50 Ml DTB70 5 8 f i
WREAT 2 TR A B SR L 45 SRR W AR S 0 IR R P T A

2 EM=ENWHEXEKBRREELRE
3 A5 MR AR BRI > 5 0 e i S P D 25 -

71 & t t 2 1 & ¢ 2
e(HY)=— | y=2Zai#«n |24+ [wehi I+
2 r=1 2 k=1
0 X 2
- 2 I he—ht |2 (1
2 k=1

Ho, « FREGERIZE, 20 ERVN(2=1,2,3,-,K)ft
FAEIRER S ¢« W48 BUS AR AR RRAS L K by IR 055 5 7 vl 453 ot
B R E R, TRRIEATIT WL, H=1[h,
Ry seeeshi ] ki € RTVHES ¢ WU SR 005 £ G TE 0908 B AR .

STRCF #1331 il SRDCF 3% f 92 i E W 2 [ u -

Ry (5 A kg G 3T I R A s TR AR R i i T 00 IR Ak
ALEE DN B A DX 7 A b ach 98 B0 95 5 XL B [ O g
Horb 0 g 2B AR T IR TR L — Wt R U D AR

STRCF M ERF L5 AT BA [ 2 2500y it (8] 1F ) 51,
BRI T i G X S 0 A AR R 3 2 2B M T i AR L (H 20
THGREARG B EE M, FEB W2 2] 1Y A2 AR A S R R
BRI R IR O R A T BRSSO T
3R PR JR 8 R0 4 JRy e 1 1) AR Ak, 1 IE RN A ST R AL L IR
HA I 25 TF ) Ak B 308 O % S PR e o 5 B P T N R B
ORENIER

3 BAENNZEMNEAXIERBRREEE

=Ry SRV EoR L e DA I D R EPSNE S S e SN
HAR JEFT LA S W AT — T IT 27 > B (4 0 LA 2R 1 244 TS ) 39
B S R 0 G 22 ) AR o (E T TS TR R 5 i A e o R A
e, 2 T REAE B AL T TR A B B SR 9 0 1 A2 A Y T
JE A [a) T R AT TC 22 531 b BR B, S B0 5 3 3 n o AT A T
S
3.1 HENMZENK

ﬁ%vﬁi%%%%ﬁﬂﬁﬂjﬁﬂﬁimz(m s 02 9"'7U,)FH:J:
R FHRER T, HE i AT R e, EXH:
Rk o)

o, g, JEFEPIAS MR B RY AT R 77 A Y AN W B B9 7 B
20T [, 1R In AR SRR R 38 B & FE AR T RS sh A R . I
B 07 B FR U A% RT3 B R AR FE e, B LR S e
AR R S HWE R KR B MR R A R, AN R AR
BRAAR & B g I MEAE . AU RS 3 1 HE B AR
F WO UPEAR AR K 0T (5 AR, 2 > i B b, R BR i 2% )
A BEAR AR 2R AR SCGE oK R AR o 91 A 52 8] IE Wk &
Bou KTHIX— 1

w=P"dlog(c+1) +u (3)
Hor, PTER™ T T8 XT R Pr 42 8 3 25 19 oo 4y, B
X3 A A A B e A v LT AT A I KO R R T A
TR0 — AN B FH R R R S e 0L AR Ak AT, T w2
M STRCF w4k 7&K A AR 15 40 FH T 2% i s Rt . /)
DA ) A I i B A= R S U U AT =3

230200096-2



DRI 55« 25 AR A A I 25 36 AT O I 0k L A R B

log ot 1) P S 3 0 6 80 6 4. 15 o 48 0 4 5 A T4 2 98
KT o B, R (3) K LB A B2 ] i 04 2 40h
SO T LA 10 2 0 0 190 2 00 O 902 T 9 4
UM 25 ] FE A0 E . 25 STRCF o o 4145 193 W
B B 5 A ph — [ 2 0 P A% SC 2% B ALK A O
T SCBCI AT 5 I B 2O (. 3 L —A 5% 0 f
hy F1 bR B8 B 4 o W

——— )

ol
SIARIL BT SR B RO R B AN i 17 (8] (1 22
Ko R A AR AR 2 AR T R U o B MR T
4 R W O AR T R @ L AT SCUE D AR Ak ST s R 2
ARG T B (LB W 725 A0 T3 20 6 i /DN o BT BT LA 5 6 A
SR8 I T TR A Ak i BR A 32 8 (] A LA H R
3.2 HirEH&E

K K
eCH, ) =5 | y—= St bt 344 3 b 2+
k=1 k=1

(9{mm S t i1 2 L t _ 7
Tk§1 Il A —nit I+ 5 [ 0%e—0 1
5

Hoip,0 F 0. o ) Fo 7R 2 2% M AR ) B 1) 1E AL S 800, u R
AR COTES B R A E N2 ) IE WAL, 5 %% 2% fi i 7
SEONE () T) B 0 A 2 ) ASC BB B 4 BORE AR (5 B9 2 b i 28 4k . DA
TSPl =s (6] B 3& M B 1. P8 0 % 5L /R (Parseval) &
L, %vﬁﬁﬂ‘bﬁ*ﬂﬁﬁbﬁi%%%*ﬁ%E’l)\ﬁﬁﬁb@[‘i,gk €
RIS G [l o oo 1 R 2 A 2275 55 0 B B B 25
¥ (DET) , n] 55X (5) % £k 21 45 35, .

A 1 K A A ,
eCH, O GO = | y= Sy o b [+

2

1 E e Qe A,
2k§| H “ * HZ+ 2 kgl H &t

A 2 0 a2

g Lo o 6

o,y = TFy, b = /TFass 0, —TFg, Jo{8 0075 e,
FER™ T Yy i 3 i
3.3 BirEBML

SR C6) J& ™ 6 W AT A PR R A S0 SR RS B T 1) 9 Bk
CADMMD 2% R 81 365 5 1] B8 ) 43 6 0025 0 4 A o2 T
ANTTSR AR B TR . I A7 o e i 77 2 3 5 T R B B L Oy
BUT .

AA A y &
Ly CHy s 0%ore sGr s M) =e(CHy, 50 ore va)+72 H gi*
k=1
, &
STER 3+ S -
JTER) m} N

HP M=y s oee o JE RS Rk 1 H T 57 h b K
SR bR T F R R SR

3A o :%m; V="Lor o s so 1 DA EE AL
AA A y & oA
LY CH B G MO =eCH, e GO+ 52 | g —
k=1
JTFh} 4} || 2 (8

38 7] ADMM 55 3% S5 R AT B A Gl H 3

F ], 20 (5) W] A A R IX 3 A )R ATk AR B A
A
DK G
7L pae 4§ A‘ A A A — RASEN
BRI E He 20l ore s Vi - G= [gl s 825" vgkj’ SRR

A Ko O'core i | g —
k=1

A . 1 A
G*=Mgmm{?Hy*§hi-ﬁH§+
k=1

2
—1 2 Y S A, t A 2
gt 1S5 2 g =/ TFh ot 2 ©

TNEEIIVE STUBRIE SUEC SO S L (0P (1P
VLR T 2 . T b RS R IR
SRRBT b= [l 52,
conj(gh) e sconj(gf) T HIEITE 2 HoHt comj () F R 3t
YA T T LT DA% RO A M Ty P R D b, k=1,

9o KO RIEIEL, 8 6 () ERN R RIERE [ L4 1
i K I8 G A o,

Ay oo A A
,ak IV M g = Leonj Cgh)s

A A A A B
¢ (GH=arg min{ | y,—& (XD GO || 2+
A A
I g (GHO+¢VH—&(JTFHY || 2+

A A
Oleore |1 & (GH—E(G D |12} (10)
AR E 2 A OCTK®) , ffi | Sherman-Morrison 2
KT JE, HAfmT IR .

A A
. [1 £ (XDE (X7 ]
f A A 1Y
YT 0o\ e yTHE (X 0, (X
an

A
¢ (GH=

A A A
Hi o= (XD y, +0.0 8(GTY) — 75 (V) 4+ 94 (JTFHY),
MR A B 24 ) OCTK), B4 7R FEHE W
i [R]
2R H
A A
BB L E 0o -GV s HERT LA by W LLZRIR

. 1 ~ ; A A B
arg nnn{ggf\\u -hﬁ\\j%fé;\\gi‘*w/TﬁThz%*vi\\g}

2
12
he B9 RN .
he =[UTU+yT] 'y (JTE) (o +gb)
_ YT+ gh) (13)

Gas w+yT
Hp .U=diag(u) ER™T ,l1z (13) W] LU A hy (03K i 5o
FRAS 5 328 0 AH 6 1 bR e B 010 53 A8 e (TFFT) B ] 5 21, B
w=%f%“gi%£ﬁw%uJ¢Hﬁﬁ*ﬁ%MHE
JeBEH OKTIg D).

39K 0 A 9 I E U f 5 401,
AN
5 R (8) O 3B B HLGL V8 04, Rl ADMM
B8 0% AR TR
K ~
e =arg minf 5 5 =i 34 1 0.0 — 0112
k=1
A

S t AV 2
_ 2 H 8r— 8k H 2
:07% (14

230200096-3



Com puter Science THEHLES Vol. 50,No. 11A,Nov. 2023

A% B H e T E B
A A A A
VI =V G T — Y (15)

A A
Forpry i M 1 FOR ISR M EHRSHGG M H ROR

A A
R GHD R ERT, X6 FRE G M 12) 78 H
I A%
o =min(ry., - fr) (16)
Hh,8=10,7"*=10000,
3.4 H#RZEM
K. A A
R=F'X(Z + gD an
k=1

FCrp R Sy o WS P L Z S e TR BB R AL W S Y (R o
gl ' FoREE ¢ — 1 Wb U b R G B8 0l 4% 1 8 L 2
Ao Mo O (R (L e R A BV BR B AR ) o0 2 L DT 6 B F
B ) E 37 o

4 HFE4REX

FRAE SR IR AR v, e A B0 A 7 R Y A7 i s I B
W A SCR TR AE B B AR G HE0T, 25 IR EE & B M 2 W %, L)
TR BUE £ B% A5 B A R B4R TR R
4.1 HiERE

B B R AR T RS & AE TR, Xt IR A4k
B R g g T BT DL HOG $AE S 38 J5 3 B AR Y
RLEAIEAR BT HOG FAF 4 B s, S 80k 0 72 op 3
INT VR A B T AR SCR 4 BCE AR 1Y (HOG 45#1F . CN
FRAEAR S & R AT 6f RS I AR 047 3 T3 J9r LA K PR IX 33
BT AR LA K2 s AR AL R Bk, 7E B bR & AE TR AR B, BN R AE
BERERSEET, FBAMER, FIEFH CNFES
THOG $51E 4 H B9 E R cat S o 25 M 7 52 30 76 I 25 71
FAERHEFTRA W EB,

R JZ B % BURR AE 16 B0 58 B B8 b /Y 3R B0OR [,
Convl 26 U2 2 T LA 2% > B bR (4 25 1) 15 B 8 T 5
b TS0 82 T X A 4 R A O, L R IR
. Convb 2 BRI £ W 4% 1T L4 3] £ & WG U B,
T X E 5 M B AR, BN THRED, a2 E5H2
BN H R A B DT R AR 3 22, A SR FH 45 R 42 X 48 Tm-
ageNet-VGG-2048 1y Convl 1 Conv5 JZ 52 Bl 45 481 2 TH
B R 2 BE 2 T 0 30RO SUAR B A AT 4R T L B8R H bRy 3R
MAe S .

T 1 ASTRIERRAE A9 9 falh 52 38

Table 1 Ablation experiments with different characteristics
HOG fHOG CN VGG-2048- Average(accuracy and
Convl -+ Convh success rate)
/ 73.70
N 74.70
N NG 74.50
/ N, 75. 40
N N 76. 00
N v 81.11
/ N, 81.18
V / </ 82. 00

J T B AE 2 R AE BB T IR RO AT S L AR SCHE AT T T Al s
45 mE 1 ), 348 OTB-2013 4 4 il 50 A4S W45

JPE AT LSRG A A 1 T RLE L AR SCRE I THOG
FRAETE T 3R 22 R KA 1 B0 F RS i R 5 HOG R 42 =
T 9%, 45 1) HOG_CN B M L T HOG 83k 78 K i 2%
R FE WA RSB, BH S CN M HOG 1k
RETH 4r AR I H bR AE . NI 1 BT R AR SC Bk A Bk 10K
R AL T R B R A, BB TR A 2 AR AE Rl A O 1 0 BR R
SR PR RE SR T R AT M

10

09
08
07
06
¥
& 05
® 04
03 | [e= OURs_HC0813]
0z [ HOG-CNI0810]
==*= fHOG[0.793]
01 ||™=== HOG_CNNfeature[0.784]
== HOGI0.784]
% 10 20 30 10 50
RALTR 2 WA
Ca) 5 0 2% it 4k
10
09
08 e .
*‘
07
% 06 N
| 05 N
= 04
03
s OURS-HC[0.799]
02 ||== HOG-CNNfeaturel0.734]
““| [*==» HOG-CNI[0.728]
01 | | == HOG[0.699]
== fHOG[0695]

0 02 O,4i%m {EO.G 08 10
(b) R ) 3 i 28
Bl AR AR AE A B 25
Fig. 1 Results of different feature fusion

4.2 HiEEH

TE 22 0 46 o o 295 TR R BI04 AR B0 22 9 T 3 RO JEE
TR B SR/ T 1 I 9 28 BME T8 AN A E & 75 46 77
B WA T, T50I00 {857 76 R 45 )22 45 S BT 7 I 2% )2 A 1
b B AR A T /N AU A A SN 48 S TR B i B B B T
Bt AR %, N TEM LR A B IEL B0 (Re-
LU I AB 2 W 2%, RelLU B AL R KR : ReLU(2) =

>, ifa>0 .
, , PR ER N IE 2 BT
00—, if <0
1)
J»=y
f0)=0 ¥

2 RelLU Mk
Fig. 2 ReL.U function

M 2 AT LAE . Re LU B8 EOPE D 23 BE & B, T LU )
AR g BB 7 B0 TR B i AR A S TE RO 0 L 7R X ¢
AEREAT AR IAY I B vp, R OG5 AR AR G BRI 5 U8, L T i
ol 5477 TR 4 410 ) D T LA AR £ A AR A 2 I 45 CCNIND 8 21 £
W SICHE 82 S B 2 8009 i 7 A 3RS i B A R T R 4 3 4 9
AR A SRR & 1805 I 2R B 30

5 BHESR
D)3 57 15 2040 46 i H 4w X 380, 0l FH 26 28 5 % i 23 i)

230200096-4



DRI 55« 25 AR A A I 25 36 AT O I 0k L A R B

IF U I5UAS # i) kX A SC SR vk YRR AT ) AR A . BT B2
AL Y A5 B i 2 0 2 E AT R AR 4R IR, 45 5 P 4 Ab PR S Y AR
BRI S A0 5 98 D 4% . 15 B W0 46 Wi Ay B AR 4 2 A iR
PR AL,

2) ¥ b — Wit 2 3 I S A9 AR O 9 A L AR T G ET Ay B
o DX, A5 20 YN % ) O 12T 5 1 v 7 5 0 ) 7 A

response modle

target

30 T TR &R o o 141 22 [l 5 5 AR AL L R T3 (3) 3 iz
i TR 5 18] 1E T AR 5 24T 0B B U %

4) MR s — it R 5 () HUSE B AR IR S 1R R T 2
215 R TS C6) TR H BRAR 4 i Ji 121 A5 Y

5 B i R 5 2R SAAT 20 BR 2D, 8 P O O A X T — it A
P A7 DN 5 5 52 B 2 1) SR

>
frame -1 modle

search
area modle

response

frame ¢

response modle

response
analysis

update

target
location

tracking
result

feature
extractor

target
modle

update 0

_____________________________

PH 3 AR SCR B AR HE SR 1A

Fig. 3

6 ELWIWIESHH

6.1 THHRBRESYME

AR SC AT A S B AR F 9 MATLAB R2018b., 5286 44 &
45/ mac OS Mojave 10. 14. 6, 40 ¥R E8 4 2. 9 GHz Intel Core i7
CPU. 77N 8GB,
6.2 SHERNMFZTBEENEBAXIKREBRREREE LN

bk L I6

H T & W I ELA B b g6 AR SO A RO AT
F I 8 B[Rl 28 B pk AT T 5t FESE 86 L A3 AR SO FE 2k
Bk STRCF (2018) 5 FI| 1 & ¥4 46 M4 #F 17 >R A 19 KCF 8 3%
(2014) ;51 AT FR b F SCHNR B 3 ik 2% MOSSE_CA(2015)
2 = AR A B (E el R X 45 3] DCF_CA(2017) 5 5] A
[i] 1E W 35 [ Staple(2016) 5 % 5K FE DX IR BE4T 20 38, 020 5 6 2%
2J 1) ARCF (2019) ; 5% F 43 2 i 23 P 05 0] 4k 14 A 26 08 % #%
HSTDCF_CA(2021) 538 i 4 H #5431t 4 A, ) A% AR G %
W AR B EEAS B i A5 A I8 47 8 R B R N T SAMF
CA(2020) , A CH R — AR 33 3FE ) Cone-time evalua-
tion, OPE) f7t # 3k 43 7 45 50 12 A IR S5 A T2 L A 2 356 R B 5 okt
JE A T RR R AR

SRR R IE T TR AE A4 R AE ] ADMM 51 3 47

AR A B 45 7E X S N 28 () OF T A EE A B Ak i, 2

B o=10; BRI TEFT T, AR AL 23] B4 a S 0. 02, 1
NS A B o = 3000, A B RE A S L E
STRCF W& $ik & AHIH
6.3 EMSHF

B 4 %44 OTB100 k#3253 (FM) |, & 74 1% &

Overall schematic diagram of the proposed algorithm
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Fig.4 Comparison of tracking performance of nine algorithms on image sequences
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Fig. 5 Comparison curve of accuracy and success rate of various algorithms on dataset
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Table 2 Accuracy of nine algorithms in tracking attributes on dataset OTB100
Properties Ours STRCF SAMF_CA ARCF Staple HSTDCF_CA  DCF_CA KCF MOSSE_CA
BC 0. 790 0.766 0.689 0.671 0.668 0.666 0.578 0.501 0. 349
DEF 0. 831 0.810 0.745 0.688 0.724 0.735 0.669 0.632 0.515
IPR 0.833 0. 826 0.741 0.734 0.699 0.749 0.711 0.601 0.547
MB 0.747 0.737 0.703 0.706 0.610 0.628 0.594 0. 560 0.538
0CC 0.847 0. 840 0.755 0.732 0.724 0.759 0. 694 0.635 0.504
ov 0.816 0.811 0.743 0.729 0.768 0.796 0.751 0.701 0.570
OPR 0. 850 0. 850 0.771 0.727 0.738 0.764 0.692 0.677 0.525
FM 0. 808 0.802 0.723 0.752 0.710 0. 757 0.727 0.435 0.546
LR 0.747 0.737 0.703 0.706 0.610 0.628 0.594 0. 560 0.538
39 MRS OTB100 b B ER & 1 1l 2 2R
Table 3 Success rate of nine algorithms in tracking attributes on dataset OTB100
Properties Ours STRCF SAMF_CA ARCF Staple HSTDCF_CA  DCF_CA KCF MOSSE_CA
BC 0.716 0.693 0.641 0.587 0.576 0.548 0.517 0.457 0.311
DEF 0.791 0. 750 0.664 0.658 0.653 0. 680 0.529 0.512 0.429
IPR 0.823 0.794 0.703 0.718 0. 650 0.708 0.634 0. 550 0.530
MB 0.663 0.652 0.534 0.633 0.472 0. 494 0.317 0.295 0.319
0ccC 0.789 0. 760 0.613 0.654 0.602 0.639 0. 460 0.415 0.370
[0)% 0.744 0.733 0. 640 0.653 0.669 0.693 0.616 0.553 0.478
OPR 0.790 0.768 0. 687 0.657 0.649 0.672 0.556 0.527 0.425
FM 0.774 0.757 0.636 0.716 0.645 0.701 0.610 0.526 0.506
LR 0.663 0.652 0.534 0.633 0.472 0.494 0.317 0.295 0.319
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a9 FVELTERBIF 5 b 7 24 B
Table 4 Average tracking speed of nine algorithms on image sequences
CAL{/s)
Ours STRCF SAMF_CA Staple HSTDCF_CA KCF ARCF DCF_CA MOSSE_CA
16.9 22.6 16.2 16.8 13.8 131.5 12.5 14.9 178.9
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