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Performance evaluation of target tracking algorithms
based on mean shift

SU Yong-gang, TANG Chen,CHENG Jia-jia,GU Fan

(School of Electronic Information Engineering,School of Science, University of Tianjin, Tianjin 300072, China)

Abstract : For the problem that there has not been the performance evaluation for kinds of target tracking algorithms
based on mean shift under the same data sets,seven representative target tracking algorithms based on mean shift are
selected to be evaluated in this paper. The tracking performance is evaluated experimentally on 25 video fragments in-
volving kinds of complex scenes from time-efficiency, success rate and precision. Experiment result shows tracking per-

formances are given under different evaluation indexes and different scenes. The conclusion will provide a reference for

the optimization and improvement of target tracking algorithms based on mean shift in the future.
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Tab.1 Speed of seven trackers on
25 image sequences ({/s)

Hik BORME B/ME R
MST 70. 56 13.76 45.20

ASMST 6.34 0.85 2.14
BWH 55.57 20.75 35.44
CBWH 55.56 17.07 35.90
JCTH 55.93 4.54 12.71
SOAMST 20. 27 2.28 11.12

EMST 10. 86 1.45 3.54
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Fig. 1 The success rate & precision of seven trackers on 25
Image sequences. Sequences (x — axis) are sorted by the

success rate ( precision) of each tracker in descending order
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Fig. 2 The success rate of seven trackers in six complex
scenes. Sequences (x — axis ) are sorted by the success

rate of each tracker in descending order



e 5 4 4 No.3 2016

K HAF  HET Mean Shift ) FHARERER 55 R BE HLACHT ST 375

Kl2(a) ~ (f) R, FERXFIEIER G5 CBWH
SR ) B B ) AR R 4 B v, JCTH  BWH B3 3%
R, T ASMST S R BR B bR RY 5 B4,
EMST 53355 i SR 5 B B 2R 40 02 A =5 T ASMST %3k
AR T HAb A % . MST F1 SOAMST 5 7E K28
B4 3 5t v 1 B B B2 % A T EMST 55 3% A
JCTH BWH .3k Z (8], AHX F HA B % 3% 5, 7
TR A LT, K 2 805k 1 R B R T 3 A
B

Frfemo S0 75 I RUHE 2l 28 FOR A B 5 — 4>
PO bR, CBWH B3k i PR BE SR Bl A &, T ASMST
PRI R FE . AL, BWH S A BRI 5 )3 X
— PR R LR R B . (AR AR, X Tt
WAL — R I 5, K22 B0k 1) BR B 1 ) R A
BUR, VLR 2808 0k 0 1 A7 Ak PR IR A A ik —
EMSEEREM RN R
4 HRIF

B — L3R P E S R I SRS 5 Y
AR ARSI TIEIE . DME IE T i BRER
FRFIRGHA L LA S S I v PR 48 b, %L Rl R
A USRIER) Mean Shift BRERRILTE 25 Brtl & 220
st RR N ER )y ) BRI PERER BLEAT TS0 b
B IR SERRAE R AT T b d SRR ARG B Y
FHFELEIE T LI Mean Shift B2 5550 vk i i — 1Ak
RHHR IS

S 30k :

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

[2] GUO Yongcai, WANG Kun,GAO Chao. Infrared pedestri-
an target tracking based on KDE with boundary constraint
[J]. Laser & Infrared,2014,44 (10):1169 - 1173. (in
Chinese)
KR, BB, i 5 LR R BEAG AL AN A
HbriR s Jr s [T]. Bt 5 4041, 2014, 44 (10) :

0.25 TS T 0.30
L : ‘ﬂ (0. 175)
FMST 3 0.25
02034 4.1 E \wé‘((gox%)'?{ K S
" AL » - SOAMST (0 11d) X 0. 20 $ <
gonsf o hgdg T & . i
b > I S £ 0.15 » 1
#2 L SN S ! ! v, & iy ; T
0.10 TN o0 .
5 0.05
A 2 4 6 8 10 12 E) 4 6 8 10 12
15751 15751
EL=N=N N N i
() 1§ 52 (b) AbzBA
5 0.30
B T T oy
- 7 & BIWH(0.
0.20 - + u\;wuo. Hé/i:/ 0.25 +-CBUH(0. 113)
’ I | 139 i 0,208, 4 M I])!T;]\:g' W
= Ty 5 Somsi (o 117 L?EO'ZO ] bodta < HST(0.167)
&0.15 g V—y = 3 w.g 4 [2-SOMST(O. 115
1 s 0. 158+ P B
§F it o G | & S O 7 =
0.10 Py 0.10 ML o ¢ i
R voo k
5 0.05
0 % i 6 8 10 12
E 15751 15751
() RIFIZF) ()it
0.30 T T 0.30 * ASWST (0. 113)
=Bl (0. 196) B (0. 176)
0.25% a #CBWH (0. 114) 0.25¢" g ! )
v EMST (0. 130) L . EM
s
. 0.9
0200 < I éozo.‘::s: BTG
= b — =4 . A®
=015 Ty PEED=—TRT § & S DI
> [ S %o i >>l!" “g‘:]
0.10 » e 0.10 e
3 e e
0.05 0.05 . 4
1 2 3 45 6 7 8 91011 2 4 6 8 10 12 14 16
14751 V14551
(e) HbRELY (F) R

K3 LAVEEAE AT G S i BRERT A B, b R 1

SE AR AEAR DG MG T 5 PR B T HEB JE (45 2R
Fig 3 Precision of seven trackers in six complex scenes. Sequences

(x-axis) are sorted by precision of each tracker in descending order

Bl 3(a) ~ () B, B BRAS b A RO 228 K 1A
G505, SOAMST 532 1 B oK 16 3 0 Ot e i
CBWH 553 IR 2 5 1 7E 3 W5 i 16144 4% 5%, CBWH
SV Y B RS 0 3 B, SOAMST Bk Z o Bt
IRZEAL BB s Sh , BWH SR Y BRERA 1 B34 0 e
s T AEDE B AR 1k 5 3 557 b, MST 35035 19 R K
W e i, ASMST EMST 1 JCTH .35 4 75 Fh EE
Gyt ks o R FE b

ZE b4y M, MST 5335k A I3 1 do -, 76 45 b 18]
%Y 5o b CBWH 5335 09 BR B8 02l 28 o5 &, 1
SOAMST VL7 R 22405 5 v %) SR BERORS 10 2 1

(3]

(4]

(5]

1169 - 1173.
XUE Fengting, PENG Dingxiang. Adaptive threshold algo-
rithm in IR tracking system[ J]. Laser & Infrared, 2008,
38(4) ;386 —388. (in Chinese)

BEEAE, 2 AR, 2T A0 IR R G v i 3 O 1 1 43
[J]. 8Ot 54041 ,2008,38(4) :386 - 388.

FAN Xiang, FANG Yigiang, CHENG Zhengdong, et al.
Performance evaluation for tracking algorithm based on
AHP[ J]. Journal of Projectiles, Rockets, Missiles and
Guidance ,2013,33(2) :101 = 105. (in Chinese)

BERE, J5 SO FRIEAR , 56, T AHP () BR3P g
W E ST [T ] BT 5 S A R, 2013, 33 (2):
101 - 105.

Smeulders A W M,Chu D M, Cucchiara R, et al. Visual
tracking; an experimental survey [ J]. IEEE Transactions
on Pattern Analysis and Machine Intelligence, 2014, 36
(7) :1442 - 1468.



376

5 RS AN

746 %

[6]

(7]

(8]

(9]

[10]

[11]

[12]

Wu Yi,Lim J, Yang Ming-hsuan. Online object tracking:a
benchmark[ C]// IEEE Conference on Computer Vision
and Pattern Recognition,2013:2411 —2418.

Comaniciu D, Ramesh V, Meer P. Kernel-based object
tracking[ J ]. IEEE Transactions on Pattern Analysis and
Machine Intelligence ,2003,25(5) :564 —577.

Ning Jifeng,Zhang Lei,Zhang D, et al. Robust mean shift
tracking with corrected background-weighted histogram
[J].IET Computer Vision,2012,6(1) :62 —69.

Ning Jifeng, Zhang Lei, Zhang D, et al. Robust object
tracking using joint color-texture histogram [ J]. Interna-
tional Journal of Pattern Recognition and Artificial Intelli-
gence,2009,23(7) 1245 — 1263.

Ning Jifeng,Zhang Lei,Zhang D, et al. Scale and orienta-
tion adaptive mean shift tracking[ J]. IET Computer Vi-
sion,2012,6(1) :52 - 61.

Zivkovic 7, Krose B. An EM-like algorithm for color-histo-
gram-based object tracking [ C ]//IEEE Conference on
Computer Vision and Pattern Recognition,2004 ;1 —798 —
I -3803.

Askar Hamdulla, WANG Baozhu. PDAF based on CFAR
performance comparative research in tracking dim point
moving target technology [ J]. Computer Engineering and

Applications 2009 ,45(3) ;168 — 171. (in Chinese)

[13]

[14]

[15]

[16]

SRR - SORHERDL, FARAL. 18 HEE R PDAF 455 23
AR EARERERE AR APERE XM [T ). 50U TR 5 A,
2009,45(3) :168 - 171.

Everingham M, Gool L. V,Williams C K I, et al. The pas-
cal visual object classes ( VOC) challenge [ J ]. Interna-
tional Journal of Computer Vision, 2010, 88 (2 ).
303 -338.

LI Pengfei, CHEN Chaowu, LI Xiaofeng. An overview for
performance evaluation of intelligent video algorithms[ J].
Journal of Computer-Aided Design & Computer Graphics,
2010,22(2) :352 -260. (in Chinese)

R, REE, AR B R A 2R [T ]
LA ) 32T 5 BB 4 o 4, 2010, 22 (2)
352 -260.

Cilia A. Object tracking using cluster of elastically linked
feature trackers[ J]. Journal of Electronic Imaging,2008,
17(2) .023019 -1 —023019 - 11.

Hu Jwu-sheng, Juan Chung-wei, Wang Jyun-ji. A spatial-
color mean-shift object tracking algorithm with scale and
orientation estimation [ J |. Pattern Recognition Letters,

2008,29:2165 -2173.



