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Players-aware tracking algorithm in soccer video

Feng Sijia', Song Zikai', Yu Junqing'?" , He Yunfeng', Guan Tao'
1. School of Computer Science and Technology, Huazhong University of Science and Technology, Wuhan 430074, China;
2. Center of Network and Computation, Huazhong University of Science and Technology, Wuhan 430074, China

Abstract: Objective Target object tracking is important in computer vision. Player-tracking algorithms in broadcast soccer
videos provide basic data support for the analysis of soccer matches. Several challenges occur in soccer player tracking,
including a rapid move of the target player, occlusion, and disturbance of similar players when they attack, defend, and
scramble for the ball. However, no perfect tracking algorithm specifically for soccer video is available. The following chal-
lenges remain in the player tracking of broadcast soccer videos: 1) A small patch of target players in the video frame is not

conducive to feature extraction. 2) Similar players often interfere with the target player. 3) Occlusion of the target player
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by other players often occurs, requiring the algorithm to distinguish intra-class targets. 4) Relocating the target after track-
ing drift is difficult. Thus, a prevalent topic in current research is how to handle the challenges in the soccer scene and
improve the accuracy of player tracking. Method Based on a depth analysis of the characteristics of a soccer player, we
propose and design a player-aware tracking algorithm by fusing a distractor-aware color model and the target-aware deep
model. In the color model, the color histogram of the target player, background, and distractors are extracted. The color
model based on the Bayesian classifier aims to identify the foreground target from the background by color information in the
search region. Three primary color components in the RGB color space are divided into 16 color regions by uniform quanti-
zation. The color histogram of the corresponding region can be obtained by calculating the number of pixels in each color
interval. Distractors are non-target candidate regions whose similarity scores are larger than a certain threshold in the
response map. As with the foreground-background color model, the color histogram of the target and distractor is counted,
and the likelihood probability that the pixel belongs to the target in the target-distractor item is obtained. In the deep model,
Siamese networks are adopted to calculate the similarity between the search and target regions. The target-aware deep model
embeds deep features into the Siamese network, calculates the similarity between the output of the template branch and
detects branches to obtain a response map of the search region. The well-known Visual Geometry Group (VGG) feature
extraction network is adopted as a backbone network. In feature space, each channel of feature represents a different fea-
ture-representation capability, and specific combinations of features can recognize specific categories. The response of one
category only focuses on specific deep-feature channels but not all feature channels. For the current tracking player, we
design a small regression network to select feature channels related to the tracking player from VGG deep features. The
structure of the small regression network is composed of one convolution layer with one convolution kernel. The size of the
convolution kernel is the same as that of the target feature. The regression network aims to fit the features of the target sam-
ple to Gaussian distribution. In addition, to solve the problem of tracking drift, a global-local tracking strategy is designed
to track the entire target and upper part of the target. Both global and local trackers have the same network architecture,
including a distractor-aware color model branch and target-aware deep model branch. When a great difference in tracking
results exists between the global and local trackers, the effectiveness of each tracker is analyzed and location revision is per-
formed. In online tracking, both global and local trackers are used to track the whole and upper part of the target. When
one tracker drifts, another is used to revise the target position. According to the intersection over union of the target of the
global and local trackers, the tracking results can be classified into stable and unstable states. A stable state is when the
intersection over union of the target boxes of the local and global trackers is greater than a certain threshold, while an unsta-
ble state indicates less than that threshold. In the unstable state, the following factors are considered simultaneously to ana-
lyze the tracker: main color similarity of the target in the current and initial frames, maximum response value of the
response map, and moving distance from the center of the previous frame to the current frame. The lower the main color
similarity, the more likely the tracker will be lost to the non-target player. The smaller the maximum response value of the
response map, the lower is the reliability of the tracker. The moving distance of the tracker box is greater than a certain
threshold, which indicates that the tracker is likely to have a sudden tracking drift in the current frame. Result We select
10 state-of-the-art tracking algorithms and compare them with the proposed algorithm on the public soccer dataset. The
ablation experiment on the global-local tracking strategy is expanded. Experimental results show that the average valid over-
lap rate of the proposed tracking algorithm is 0. 560 3, and when the target player is occluded by players in the same team
and different teams, the average valid overlap rate of the proposed algorithm is 3. 7% and 6. 6% higher than that of the sec-
ond-ranked algorithm, respectively. The evaluation results demonstrate that the player-aware tracking algorithm is more
effective than other algorithms in addressing the disturbance by other similar players. However, the tracking speed is slow
due to the increase of computational complexity by introducing the color model, deep model, and global-local tracking strat-
egy. Conclusion We summarize the entire process of the proposed tracking algorithm and analyze the experimental results.
Three strategies, namely, distractor-aware color model, target-aware deep model, and global-local tracking strategy, are
demonstrated to play a crucial role in player tracking. In terms of the color model, the color histogram of the target player,
background, and distractor are extracted, and the likelihood probability that each pixel in the search region belongs to the

target is calculated by using the Bayesian formula. In terms of the deep model, a small regression network is adopted to
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select feature channels related to the target object from the deep feature, and the Siamese network is used to calculate the

similarity between the search region and target object. To alleviate tracking drift, we use the global-local strategy to track

the whole target and upper body of the target so that the failure location can be revised. This study provides a basic refer-

ence for further research on player tracking in broadcast soccer videos.

Key words: computer vision; image processing; object tracking; player tracking; distractor aware; target aware; global-

local tracking strategy
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RS B GEHE, Hyy (b,) FnTETS SBiE H
Kb b, B IR ET XS I SETHE, | T | Fom BARTH
B, |B| FRERIEAL, P(x e T) MIP(x € B) 1]
AR & ks, B

T
PlxeT)~————"— 4
e e @
. |B]
P(x € B) T|+ B (5)
AR (2)—(5), (D) TR FRE N
P(x e TI| T,B,b) =
H(b,)
{H‘?(b,) ciy (b S PITUB 6
0.5 HiAthy

Mb, ¢ {b(T UB)| B, iZBEX A HRX
SR I S n® L RE I N TR TR R il 7 o
WE 3 b 2 B2 €8 T i 1) T IIE— 7, WO L TR
v BT BRI RBARER N 0.5,
2.1.2  Hr—THmiE s

TP A B T AR AE A LR R ER v i A 1a B, 21
ke M THwmES, 5HI—HF RS a8 —
FE, gt B R AT i Bt By B, 78 HbR—
THRBE R R « J& T BARIRLSR R R

P(xeTI T,D,b,) =

{ nt; (b,) b. e {b(TUD)}

nHy(b,) + Hy(b,) (7)
0.5 HoAth
Kb, D RERFA BT, o AR TIHIAEL
H,(b,) AAFRAETHRIE A T E b, B X 8] BT
XN GE A
A2 HAr—1 S Bl AR B Ar— T 00
RS, 456 B in—8 SRR B As—T PR
I C Eall a7 R SRR e A
P(xeTlb,) =
AP(xeT| TB,b,) +
(1-A)P(xeT| T,Db,) (8)
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BRI,

KRFE, FRE, Az, EF / BERITIKERNREEE

5 TP IURR B B R T R R N
FARF AR T B AR A RLIR R, 15 BRI N
IR IR AR AL i o T B P — PR R R
R AR PRI A DA e 7 1] - 7 P v 25 7 X 7
— AN ST I AR, AT HAR B EAERY
Wi S A it , AL B8 T R R BE R T H AR A9 LA
R % 08 TR R L — i H A5 PO SR BE S
TSR RE B REM, R

M, = (31,~(T;,i) S(Z(T:,i)) (9)
s(T,) =2 P(xeTlb,) (10)
5,(T,,) = Zﬁﬂﬁfp (11)

S, T AR ¢ WIS | RERE 5, (-) 1R

o o
r VGG16

VEHE R B S5 A557, s, () ARGRAEAE (1 BE B 15 53
e, ARFRE ¢ — 1 Wiy BARH O S, o e T R
T AR IE T 22 250
2.2 BREBEPRERE

e 3 Frow, B AR B0 TR B ALK B AR
AR TR B2 AP TR i A 2R A R 2% K AR 73 52 (template )
5 B P RFAEIE L R LR B FR I 2% (Conv) FIT 12 iR
PRI (1.2 Loss) 41 0 [m1 5 1 28 A5 B H A5 3500 )
(activate vector) , 3 1:f H A5 U 10 5 VE H T I 46 T
FERFAE (AT LAAS 2] B AR B A TR BERRIE , B AR
PR BE FRIEVE ST, SH 73 32 (search region )
Ty 1 B A SR ) R B AR AR AMORE DGR AE (Corr) |, 15
R E G R N E M,

[T,

FilEl %

b
® Il.‘

g S R

VRIS

@y -

o SITIALS]

H b
FOTR BRI

B3 F AR B TR A A
Fig.3 Target aware deep model

Conv4-3 H R
BT Ve e onv4-3 FEBUFE
2.2.1  BRRERRA TR REAE

VGG-16( Simonyan Fll Zisserman, 2015 ) 7E Ima-
geNet F A5 32 (Y VR J32 i 28 M 28 A5 00 2 o) 3] — 4
FETH AT 7 Rk A [R] 28 50 i B Ak
VGG-16 405 13 MERUZE 4 224 DNERUESAS B
A TR ARl 2R — 4 E R R AE L, VGG-16
T A )RR DB R T — ML 1000 S5
AR AE 23 0], PR S ) b ) R B R AIE A g — 2
JERRE T AR MR &, F5E AR AEZ 5 7T LLR
SREE R . — R 20 4 3 2 1oy R A rh
TERFE 1Y TR B RR AR 38 18 b AN 2 B A TR B R AR
STIBIER

BEXS Y RTERERBR DL, A /NS [N 2K TE VGG-16
TREERFIE e $F 512 R ER BR B OC I FFIE @A . /)
AR U5 o0 25 S5 R PRDRE B AR FEACRR AR LA J7 =X
G = A

1) 5 AH0 46 AR 2R PR AR 1 DR L S AR A2 H

FEAS
2) i — A ERZ B RR/ N H AR B
MR BB EO 1,

3 ) ELSE I R A i AR 2 (L, R O B0
A7 B b 28 BBy, BT 5 s P O B AR 25
AR, A% PR 12 Bk R s

L=1y@.) -wsx@p[*+A[wlF (12)

S, Y(in) = e, (i) IRELRE EH H T
LIRS B, V(i) FR 3R A0 6 37 0
i, WRHERSE, X(i,)) AREBSH VCG-16
VEREREAE, A W IEMIE SR,

GRS , X HAREE 1 VGG-16 TRIE R
HE 5 1o 5, 3 TR B A5 A3 (OB (], 4% 3
BB (L% 2 T VAT X T 0L B 05 A T
S FEk, B
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% = 22(Y(i,)) - W=X(i,j)) x W (13)
S MR T S i 0
oL
0, = GAP(TAX,C) (14)

[, b ACRRHEEE , 0, RS kMHE@E 1Y &
BRI, G ( ) ARRPFEIRAL K%L,
FRA A M1 1 B B AR i B AR ) i v i
o] A AR AR 8 1 B DR — B, E BRI 1)
i v AROE HEFERT m (7 A FRFAETE T , A3l T AN
El
1 rank(6,,0,:0,) <m

"o s (13)

T B AR B TR BERRAE
Xurger_activate = Xoviginal ¥ (16)
T, X 225 W T Y B4R R AE, BDAL VGG-16

ELEARBUH AYRFE , X e v 2N HYAFAE
2.2.2 ARAERLK

2R I 280K B SRR [0 R4 AL R AR B E 2 2 ]
R, WA A3 20 S R AN 0 SRR 43 52, 1 43 3 3
EE— AR I LR AT RN — AR SR

XoF T 43 32, S I in i H AR R B VGG-16
5510 JRREERRAE B BE R IR S H PR 1) & v
AHFE , 15324 de it B AR R Y B AR SRR TR R E
X F A 43 S, TR AR b, R 2 i T4 R BRI
VGG-16 26 10 JZIREERHE B G R AE 5 H AR
T I 5 v AR, 15 2 5 A7 W 2R R i B AR Y
TR EEFFAE

WA oy St ) B AR I R BERRIEAE
TR, 5560 4 S it 1 E B B B TR R N
FRERAE A5 2 R R L [ M, | B

M, = (X, +-v)*(X,-») (17)

G PR EAR S T 08 R UG A T 2% A 1 T 3l o
FUPEA B — AR 138 T ¥ sh 8 1 R FRAE S5 A
MR EMGARR TE A AR DG, A SR 33 T A G IT 486 22 11
G 1 BE AR AR [0 755 4, 5 D) RIS 4

H AR ER AT 55 5 B A R UG h A TR R 95
(R R 7, T 45 R R A5 810 ) 48 2 DX 38 7y o 7 P61 M,
Fe A8 28 XA B /IR Z2 ) DR S0 i 7 P AT
KFE ., LRFEM A 280, i A e B
TS b AR 55 | AR U P 4 6 i 7 Pl 3 ol 5
EEETEIf

2.3 FGEER

FlG PRI %) B (A A R A R 9 TR
BEAY BRI AT AR5 PAT, 7EZEEREEHT, [R] B FH 42 R R
EEAS R R R AR IR H AR AR H bR L 2F B A
— A BRER R B A BRI RS I A8 o — A BR R AR
FENMEIE .,

2.3.1 withfk

4 )R BRER AR R i E AR 5L 0 B —AMETE H
WRERIR N (x,,7,,w0,,h,) , JR PR BRI & ) 46 J)
ESEAR LB W AR AR ERZR N (1, y,, w,,
h,/2) .

X T4 Jry BR R A, B IR A — > T PR TUR 1 TR
JERBIA —A> AR TR BEA AR —A~ B s £,
R 0 0, 15 Tl v B € B g R R o e 23 1 R P
AR AR B R 5 | AT HEIY 1551 4 096 x 1 11
i, SR O PR n ANEERT I n x 1 (Y5
w AN AR EE, BAs 3O TR B iR g
AR,

X T SRR MR A8 (T AR A TAE R4 R BREE 2% 58
5,

2.3.2  TEZRERER

X T R R ER R AR , b T X H Ak BT A U
FEA, IR AR AR 2] 3 AR B 48 &
BUR . 3 AR RUEE A48 & R 280 T 4R TS M)
BRI 2] 22 OB B (o RS AL ) 1 R M 5 285 B A
TR ) R A TR A 3] 2 R R A AR i) 7 [ ML,
VR ) RUBE PRI T XoF v g 25 €, A5 75 i 7 T AR B A5
R 3 EOIA G, 45 31 22 ROBE @il 1z (51, B

M=MM +(1-2,)M, (18)

T 22 RURE Rl e vy P e 5 A ) 7 L T % 7 )
ROBER 2R 25 it 5 b 8 RO ; e i) o % Bz 119
A= R SR AN L SN A W Bt e i ]
ity H FRAE

BT — 58 Sk AR HARER B3ORN B ARER 0L AY
N EF =Y S N 7 e N e T =R T N
— 3, TR R (E T AE 1) Rl e 1 T
ARG R TR A

1) AR Bl o 17 PR) ML 35 438 T2 0 A7 B o % 3ok
HESA YT HARE , idm KEFE N ., IFEHm
ATHRIEEES P,

2) BERERLG R B EAEEERT B - C, BIBR
TR EARAE LA i e HE o AT G I i 4
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BREE, RFIE, FRE, @z, &% / BEERISIRRRANREE X

& P AR EF R PP BEEHE S TR T HET

3) BEHE YR P AP RO B BE XTI AL AE d
e HN P RMBRIF A THEIEES D 15 d 5 P
T A EERE d, 1928 IF LE (intersection over union,
loU) , & 32TF R T BE % d, N P PR

4)EELE3)  HENHT P N,

5) K 2T D R AF R AR A HE MR

J T R B A5 (0 T LR B SR 0 4 ) LS 2 5 4
—3,

2.3.3 ENBIE

R A5 4 Jay IR 5 245 R Jay 3 L 245 1) AR ATE 114 32 T
L, B R 2 A R AR E 3 Rk, Rl
BRI A M4y BRI 2 1) HARHERY ToU 4 0.5 I, R
BRA T HARIR A 5 O T 1 A, R B A TR E R
B/ NTFZEERT BRER AL T AT IR,

AREARE T, 455 % TR LLT R B R A 0F
FFA3HT 2 1) 2517 R 5 A R A7) iy R 8 A 79 3= € AH G
JEE 52 ) Wi 17 P sy WD IO 0L 5 3 ) T — ot R B A v s )
HHTEREAE PO RS SR, SR IBCHET HARERY 3
@, S B bR £ ISV, FEMK
JEE ARG, 100 I R g AT T B R 25 B H R BR 51 5 R
S i )Wl 57 P e o W 7 (L A/, PR SR AR - U B
PR A 0 T REPE BRI BRERAE Y RS S BE B K T —
8T (L, 50 B B % 0 A 24 i AR A5 7T BB 58 9K AR R
BB, ENBUGE R ER Y .

D) HEBIERT 2R IREAE (x,,y,,0,,h,) FR
TR HE (x,,9,,w,,h,) 1) ToU, iR e 1 >
loU= 6, ,#EASLITES) AN E , HEALE2) ,

2) ARPUH S HL Move, , Con, , CC, , Move, ,
Con, , CC, , Move {03 b —i L ARAE .0 2 24 iy H
BRAEH L RS SRR B, Con 13 BRI 75 1 10 ] ) 45
RWINAE, CC AR 1T H ARAE A 46 it 5 bR HE
M EAACNE, Thr g ICRSRERER S, T p /A%
JRITRERER A

3) AN 2 Move, > 0, , Con, > Con, x 0,
CC, - CC, > 0, = AMAAFPRT T —A~, WA e 42
JRIBR R AR R A, R R B A AT R, 42 R R AE BB 1
) (x,,y,,w,,2 h,) JHEASLEE S) s iR AN 2
ALHR4)

4) AL 2 Move, > 0, , Con, < Con, x 6y,
CC, - CC, > 0, =G PRAT A —A~, WA E Jm
PR ER A R Ak, 4R B 4% A 3L, R T R ERAE A 1E

M (x,y,,w,,h,/2) o

S) i B TE 14 RBEAE (v, y, 0
JRERERERHE (x, .y, ,10,,h,) o

SR IERT, S IREAE Y (x, .y, 0 b)) A
Ja BR EEAE A (2,9, w,,h,) , AR A A 2 R IR
R A R SR R R R AR Je B B A 04 R 4 SR
2P AEIE R (xg,yg,wg,hg/Z) s 2 AR R A
) R B 35 SR | S A8 1E (xp 2, W, 52 hp) o B
4 JR R s A R Al R D L A BRER R AT T
PRER AR PERE AT .
2.3.4 HRIHH

TCIB S 42 Jry B 3 4 30 2 Jmy 8 L 2% , 00 4 il
(8 B bR T2 60 2 %) T 5 SR R T RE v ik Al H AR
F BTG CH R AT B TR Y B
BRI bR 3k R B 18 7K 52 6 IR Wi Bl
PR AL BR B £ 7 AR 2 Ak, L E FR 3k 51
A8 ATt 2 S A 0 6 78 A, ORI 60 A5 AL R
2 T ST A SR LA S I E s A P R o A
AR A 5 B AR R Y R R A b FEAR E) H
B P ] 2 AR AR 23 St 1) AR SR 1 TR
SFAESS , B bR O 1] B R AR 43 SO AN 7 i
B AR B R A RN S S BRI A A EL A — A [ E AN
U8 P TR R A A R — A % T T 114 2 A AR 3 e
AR T S A A5 B vk R R i 4 AR A R B o AR
Rk A MWL AZ AL, SCRE BT Lk P 3 S B Y
SRR A )

AR BRI O T L AR 3 Fi

1) 5 if it 4 Jay SR B 4 0 Ry 0 B 05 e A1 AL
ZAFBLT X T4 Ry BREE A, BB M MU 5 ¢ Wt
n HEHR, P, (x e T b,) A HHIH R
P(x e T b,) JJyo>] B0y >4 i Wi i 2060 45 A
P(x e T b,) NHEHFEHEEARR LM
(B 7 R R A R T 3R, AR

P(xeTlb,) =
nP(x e Tl b,) +(1 -n)P,_(xeTlb)
(19)

XF T Jg B B A, >R FH A 4 Jay BB 8 A ) 114
OO B AT ST

2) T4 Jay BRI A 2R 50, SR S B B AR A K
AEOLT , 42 R R BR A A Ry R U ER A, BE T T
A T R AR A AT RE B TS G, Ry dkk SR S
RO A i AR F MG T 5 1% 4 J) BRI A 7

h,) i

g2'g
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WAL B R RY
A AT B0 IR AL
P(xeTlb)=PlxeTlb) (20)

XF TR AR R A%, R 3 (19) X LB (A 2l
RN

3) 4 Jay BB A% A A5 S F R AR A R K
GO % T4 Jey BRER A, SR HT2C (19) X Ho i £,
RERVHEAT B3R X T R A B %, >R =X (20) X He
PR AT SR

WO T 42 R B ER A%, X LB

3 % I

3.1 HE&E

SEIG R BB HE £E 8 Soccer DatasetV2 , 128
£ Yu 55 A (2018) #2 Hi ¥ Soccer Dataset 2 3 11
Ko Soccer Dataset >R ][l & HARHEXT H Axsk bt 4T
P, XAl AR R (A B HARHEA S
FEAE, RARAS S A Y SE IR 45 2R | Soccer DatasetV2
X ARy AT A E B ARE SR TR Y
HARREXS H AR Bk 53 AT AR1E . Soccer DatasetV2 H
IR 1 s,

Soccer DatasetV2 J3 51| 34>k [ 2 45 Sk 9 i 25
Bt a5 80 R AR IT 91, T A EIE
rWM@®;m% T3 101 W, fe 1 ¥ 81 600 i, 2
19 908 M fE HARME, AR5 H bRk 5 il £ 1 15
M, Soccer DatasetV2 K53 R 4 2835055 1 g5
h HARER B AT A AP 55 2 SR 50 b H
Bk 5 5 ] BABR 51 3884 5 55 3 283755 v H ARk 51 9k
S BABA DUIBERY 5 55 4 237 5o rp H AR Bk 01 [W] inf g 24>
BROVIEERYS

%1 Soccer DatasetV2 #iE£E N7
Table 1 Distribution of Soccer DatasetV2

YRl EIG P51 4505 W
TR 7 5 1~20 5385
[ BA BA 570 3 4237 5% 21 ~40 3954
- BABA DL £ 37 5 41 ~ 60 5 060
ZWH R 61 ~ 80 5509

3.2 iEMIERR
TP R e e AP B 2 ek 114 R B VA T S R
BB 1 B o T T 55

R B R SR g D B T AR (frames per sec-
ond, FPS)VENITHHEHR

PR EE R SR T34 A 80 & % (average valid
overlap , AVO) 1 A BR 5 ERf BE 77 1T (P EAN $8 48 . 1T
B

1 M
AVO = = AVO,

W (21)

m=1

Ao, M A RERFIIRIAEL, AVO,, N m A FI
FEHMEZR, AVO, THHEN
AVO,, = —Z . (22)

X, N, E m A ﬁlJE’J'f'fPﬁﬁ( @, HHF m AP
SIS ¢ iS4 THRR
Ay, NA),
Ay, UA],
Reft) AC W m NSRS ¢ BATARFER) E AR
HE, AT %5 m RIS ¢ WES ELBRAE 4 o,/
T 0.5 i g HHEE N 0, B
Pni Pui =0.5
0 it
3.3 ERER/EREXTLE ST
SCIG BE B ATOM (accurate tracking by overlap
maximization ) ( Danelljan 55,2019 ) . CFNet ( correla-
tion filter network ) ( Valmadre 55,2017 ) . CN ( color
name ) ( Danelljan % ,2014b) | DAT ( distractor-aware
tracker) ( Possegger 55,2015 ) . DCFNet ( discriminant
correlation filters network ) ( Wang 25,2017 ) ., DSST

@i = (23)

gom,t = (24)

(discriminative scale space tracker) ( Danelljan %,
2019) . SiamFC ( fully-convolutional siamese networks )
( Bertinetto %5 ,2016b) . SiamRPN ++ ( siamese visual
tracking with very deep networks) (Li 4§, 2019)
SiamRPNRes22 ( deeper and wider siamese networks )
(Zhang 1 Peng,2019 ) F Staple ( sum of template and
pixel-wise learners ) ( Bertinetto 4§ ,2016a) 1 b Xt kb
RS . PAT-nopart FR/R AN UL R H R #FBR
i LLCE R IE S (1 45 3

FIREFASTE Soccer DatasetV2 |- fit) B 5 1 1 B
LKIWE 2 s,
3.3.1  JRy i T Rl S R B

NS 25 SR vh AT LAt TEAS SR Je) A R B
AR E LB IERE RN AR SR AR B R IAE
FE A BB OB A O T A 5 R AR BRER
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BREE, RFIE, FRS, @x=lE, EF / EERIBIREEREEE

K2 &IRIFEETE Soccer DatasetV2 _EH AVO
Table 2 The AVO measurement on Soccer DatasetV2

of each tracking algorithm

PRI A% AVOl  AVO2 AVO3  AVO4 fvig
ATOM 0.758 5 0.3585 0.4250 0.2025 0.436 1
CFNet 0.6320 0.3645 0.4370 0.3505 0.446 0
CN 0.5195 0.1905 0.2080 0.1725 0.2726
DAT 0.6945 0.3560 0.499 0 0.3340 0.470 9
DCFNet 0.6885 0.4555 0.4905 0.3755 0.502 5
DSST 0.5835 0.2650 0.2395 0.2240 0.328 0
SiamFC 0.5970 0.2645 0.3215 0.2340 0.354 3

SiamRPN ++ 0.7980 0.4710 0.4900 0.2955 0.513 6
SiamRPNRes22 0.549 0 0.2730 0.3855 0.1960 0.350 9

Staple 0.6215 0.3520 0.4510 0.3630 0.4469
PAT-nopart 0.609 0.1975 0.2175 0.0855 0.277 4
PAT 0.7225 0.5080 0.5645 0.446 5 0.560 3
A 0.6479 0.3380 0.3941 0.2733 0.413 3

TE O A AN A S s e AR AL 45 5

A% IR BRI 2 & AR AR P 91 i J L, DTt
FEA P R ER I, T 3O BLTCA A R . PAT-
nopart 5 PAT fYSZE0 45 R B 1T BR 51 R IEE 10 & K4k
SRAE TARRIER 2 [R] B S P4 5 40, 78 R 3k 5 Y
BR O BRI B i e 0 R B AR B T R AR X
BAERAEE REFEA,
3.3.2  JClEP RN

TCIHE P 5 2 2 BR L SR o 7 B0 37 5
Hinek A FEIRZ 2B — iy 5, 2% s T H
FrRER 51 1T RE PR i1 ), BRI A T BN H bR iz
B SEHER O, SERAE R W 25 R ER AR 7E TCIE P,
st ™ iR B A B2 i HE 44 UK - SiamRPN ++ >
ATOM > PAT > DAT > DCFNet > CFNet > Staple >
SiamFC > DSST > SiamRPNRes22 > CN, £% IR i 5 7E
TCHERY T 5 R S AVO 1543 R 0. 651 3, Hirp
PAT D) 0. 722 5 (ERI3 5 HE4 50 3, H 5 HE4 5 1
Y SiamRPN ++ #1122 7. 6%
3.3.3  [A]BABK GRS S py R I

[ BABR G137 50, H bRk 51 A ] BAssk 51 9
HARL, 5 B R R R B R I HE I RE ). SR
SEIR IR, A5 IR A8 7 [R) B $4 37 57 1 R 2 o
FEHEZ KK A PAT > SiamRPN + + > DCFNet >

CFNet > ATOM > DAT > Staple > SiamRPNRes22 >
DSST > SiamFC > CN,, 45 BR i 2% 75 [] BA Bk 513 4 37
SN AVO 540K 0.350 8, Hib, PAT LU
0.508 0 AT HEA S 1, HILHEZ S 2 1
SiamRPN ++ /&4 3. 7% .,
3.3.4  SAER GBS R A R

SEBAER BB SRR, AN TR ERBA A 5% 1) 230 €0, 2
FEECR , BARek RUAAE Z BN (H R IR AR A
B 4 P A8 B ML ] g T HsF T 118 S AR B3 3 24 i
KAREA TG YL [ T, SIS 25 R R, 45 IR R e
BATHE 3437 5 T 118 SR s o 000 32 1 HE 22 AR U Ol < PAT >
DAT > DCFNet > SiamRPN + + > Staple > CFNet >
ATOM > SiamRPNRes22 > SiamFC > DSST > CN, %%
PR R AR AE S BABR DL P 3 5 1SF 3 AVO 15840 R
0.410 1, A PAT L4 0.564 5 A 835715 53 HE4 56
1, HHHE# S 2 1 DAT & 6. 6% |,
3.3.5 ZEYRMRN

SRR R A IRER RS AR T R T I R
W EE R HE 4 MUK K . PAT > SiamRPN ++ > DCFNet >
DAT > Staple > CFNet > ATOM > SiamFC > SiamR-
PNRes22 > DSST > CN, % MR ER 8576 T A 3 5 T 1K)
34 AVO 1584384 0. 425 6, Hid PAT L) 0.560 3 1Y
AR HEA S 1, HILHEZ 5 2 19 SiamRPN ++ 5
H4.7%
3.3.6 S5O

A IREEARTE A 50T 19 AVO BB 73 A1
B4 D5 0 ERERME B A S B IR Oy - 22 1K 513l
Pilgse > [FIBABK BRI 5 > R AR B R 5 >
TP 5, S RERARE IR o N AR
A BT R PAT 2 HAL 3 MR T
HeA %8 1, HAHE TixX 3 Mg s M HEA S 2 Bk
PIA AR 4R T, H I PAT 72453 % T M
XS 2 AR THHEA IR Oy - 23k B S5t > TR
BAER GRS 5 > S AER BB . X ULH PAT
TEJEBR LEBERUAT rh 1 17 37 50 S R R 47, HAH E
Al % o 21 70 174 BR B B9 R R DA IO % K L R
A Y M ERER e, XA 48 T LA R LN

1) T % A g 2 e A5 TR 3k i A R A R 1) H
PRBk 5t 5 R BAER 5L, [FIET RE i 15 B #E 5 H Ar ek 51 5
[ BABR 57 ;

2) HFREAIIR EERAE A A T X3 KN 2 57
B T SR B ARER 515 AR 5 A BRI g
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3) TRBEASERL & 5 AN HRT, 145 PAT 76 HARBK 5
PP S RERS < 1A HAREK T

4) BREFFE I LIRS LRI PAT i J& i B
g M 5 4 R R AR B E) AR B I B AR EAL,
3.4 EREREBEXTEL ST

A IREESAAE Soccer DatasetV2 | [ S 7 3 i
N 3 Pvn . SR A R W, A B 4 10 B B
D51 B HE 4% KUK A CN > DSST > DAT > Staple >
DCFNet > SiamRPNRes22 > SiamFC > ATOM > CFNet >
PAT > SiamRPN ++

#R3 RKIREESEAE Soccer DatasetV2 _tHJ FPS
Table 3 The FPS measurement on Soccer

DatasetV2 of each tracking algorithm

KER7R Wi/ (i/s)

ATOM 17.02
CFNet 17.00
CN 120. 92
DAT 66.97
DCFNet 32.94
DSST 69. 73
SiamFC 23.68
SiamRPN + + 8. 44

SiamRPNRes22 23. 88
Staple 60. 92
PAT 9.79

TE IO AR AN ARHA S S 2 s S AL 45 5L

TR BB OB R T 205 H A —8 5%
PUERT 3 B3 HAR— T LI A T | 40
TR ) BT (0 A TR ) B R 0 3 T (A TR £
5o RSB B IR BRI 5 BRI AR WL S —
AR 2, SR R R R A B AR PAT B9
EIIE—A . Bid— RIERAEE I T RE R
SBORIE P EOZAL IR B SRR

4 & it

BEXT R BR LU BRI — 4 B ER 1 5t i
A AU IR B4 5 R A R A TR AR IR
Sl T —FhER ORI B BRER TR . BUEEI R T
R L ARE AN S DO S i R D N = s I T

DU A SO R G P A SR R T HAREI
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