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Abstract: Small—target tracking in infrared imagery with a complex background is always an important
task in object tracking fields. Small and manoeuvrable objects in complex clutter and highly noised
background usually results in serious false alarm in target tarking for low contrast of infrared imagery. An
improved Mean—Shift algorithm to handle the influnce of complex background during tracking the small—
target in infrared imagery was proposed. This work proposed an adaptive nonlinear machine to help
Mean —Shift algorithm to get stable histogram of the interesting areas. This machine expanded the
imformation of object histogram refer to the mean value of tracking window, as well as reduced the noise
part of tracking window refer to the standard deviation of it. At the same time, algorithm fused the

histograms of gradient with histogram of gray—value to discribe the target. To validate the effection of
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the proposed algorithm, the last part conduct a series tracking experiments which choose highly noised

and clutered videos as their candidates. The comparison of the tracking results between tradtional Mean—

Shift algotithm and improved Mean —Shift algorithm shows that the proposed algorithm has a more

accurate tracking effection. Further more the proposed algorithm highly reduced the wobbleing between

small—target and tracking window. This indicates that the improved algorithm achieved more robustness.
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Tab.1 Statistics of videos used as candidates of experiments

Video A

Video B Video C

®
(&)

Image size/pixel 256200
Sequence length/frame 30
Object size/pixel 6%8
Noise scale Large
Object speed/ Mean 2
(pixel - frame™) Max 5

256x200 320240
40 256
12x16 2x2
Little Very large
10 2
115 6

B AT A AN [ 0 45 B0 /AT H AR 2R AT A B
P #8557 AN T A B B e, b AT ] R A

mIEWRE RLR T R R e A A R R Y A

P RERIEAEIAR C o, HARSE S 058, e {5 5 2D
s, ot P4 e R LT % 58 A 31 H bs 19 A7 15, H
PRUEBEAE TR R SCg AR PC AL 2R AT, i



2168

L oh 5ok T A2

% 43 %

MATLABR2011a i 5.5 1 . R H AR 7E KR )T 51 5
— Wil Tk E

F4(E 4(a) (c).(e) M i 4, Bl 4(b) . (d).(f) N ii
H) WoR T Mk Mean—Shift 5 vk FA% 48 5 vk AE L5
B i B S A 2R 4R U 2 S B, =
ot L5 G T B 26 1 T 3 6 AN 5 40 M, i
21 &% v 4% 58 Mean—Shift 535 7555 6 Wi C m 5% H
o AR R KRB, HLZT EH T SR#E
Py i R R RO R AT

5 & 4 BRERSH IR Z X LR, AT RLE
SCP R A E AL B AR LR, RS IA S 6 ikh
REWH B A HERE BRER,R2E 2T LR
AR K,

#1 #1

A TR AT X R R R Y s
Fig.4 Improvement of tracking results due to improved

Mean-Shift algorithm

90
70k —Tradition algorithm
~“Improved algorithm

e
& 50
i~
S
=
= 30r

o

0 10 20 30 40

Frame number

B 5 BB M B iR 2
Fig.5 Tracking error of video B

61 6(a) . (c)h i 4l, & 6(b).(d)H ii 41) 8~
T ik Mean—Shift 5 2k FI AL G5k 7E A B PR EBCHL
AR R RS i 4L RO HE B, il ekt
Mean—Shift 5 7 42 B (1932 ) B8 A X F 1 AR 8
J U, T R B, a B PR B B R AT AR K
B = R0 0A X AR A R B3 b BN L
5 D0 b T E AR g R AR B £, Bk
THB, T DU, SRR BRI T MR 52
M) o A5 7 10 RE GE A 0 B 2 B s 4R T TR
ERPRIUEN 2 ¢

el

P 6 i HE B X T B L A

Fig.6 Improvement of tracking trails due to improved

Mean-—Shift algorithm

P 7 2 &6 Fir 7 52 56 ) B R 1R 25 X LU R LR
e, SCR R B E A B bR AL B, B kT AELIE
Rl F AR 6 MR A B A I (B XS T 1 6 b JEl
R BUEEYR

—Tradition algorithm
sk -~ Improved algorithm

Error/pixel

|
H

Ly - ~ N
/ yt ANAN; A
SRRV AA YA VAN

|

]
0 10 20 30 40
Frame number

N
\|

TR AR 2

Fig.7 Tracking error of video A

P8 RS IE AU C B, P C b E bR
RN 5 M P R DR /N AR ST T MR P R RE AR R, MER B
SRR FE AT H AR A m T B A B A AT R,



% 78

M — M . A& T ik 3t Mean—Shift Jf % 49 4z 98 ) B 47 SR 3R

2169

W P SRR AR B AT AR S AR B AR (EL
TR S, XM T HBES S5RAES X2 AKR
A

51 8 FA C i B 45 2R

Fig.8 Tracking result of video C

£ 4% 5t Mean—Shift 5535 19 5Lah B 42 T —Fh A
S | EES R i N7 S v o L < R S LI R PG AN
N E RN O S 2 : I L (UM E By VAN E | o RS
X PR GHEAT AL B, 0] T MR 7S ORI S Y A R R
BLXT E AR B R T HE B S T B AR AR AR ), e A
PR M R 4R TR AR B R

FESS LS, BT H bR R X AN 8
7= A T 8GE B, W AR SO B o A
- RN UE U JE B #EAT i — P A

S0k

[1] Comaniciu D, Ramesh V, Meer P. Kernel —based object
tracking [J]. IEEE Trans Pattern Anal, 2003(5): 564—575.

[2]  Jin Weiqi, Liu Bin, Fan Yongjie, et al. Review on infrared
image detail enhancement techniques [J]. Infrared and Laser
Engineering, 2012, 40(12): 2521-2527. (in Chinese)
GG, Xk, WK AR, Z0 AN IR A T B R R BF 5T ik
[J]. 20405 06 T/, 2012, 40(12): 2521-2527.

[3] Tang Zhengyuan, Zhao Jiajia, Yang Jie, et al.Infrared target

[4]

(5]

(o]

(71

(8]

(91

[10]

tracking algorithm based on sparse representation model [J].
Infrared and Laser Engineering, 2012, 41 (5): 1398-1395.
(in Chinese)

REuget, RAELE, B, . R TR B R R B AL A 2150 H AR
BRER SRR (D], 2040 5 HOL TR, 2012, 41(5): 1398-1395.
David R, Jongwoo L. Adaptive probabilistic visual tracking
with incremental subspace update [C]//ICSC, 2003, 2: 234—
240.

Comaniciu D, Ramesh V, Meer P. Real —time tracking of
non -rigid objects using Mean Shift [C]//Proc IEEE
Coference on Computer Vision and Pattern Recognition,
2000: 142-149.

Robert T. Mean—shift blob tracking through scale space [C]//
ECCV, 2004, 3022: 470-482.
Gao Chunlei, Yi Weining, Cui Wenyu, et al. Simulation of
infrared imaging in different atmospheric conditions [J].
Infrared and Laser Engineering, 2012, 41(3): 258-591. (in
Chinese)

HRE, BT, IO, F RRRAUEAE T LDA R K
FAAL [T]. 404 506 TR, 2012, 41(3): 258-591.
Cheng Y. Mean Shift, mode seeking, and clustering [J].
IEEE Trans Pattern Analysis and Machine Intelligence,
1995, 17(8): 790-799.
Gao Guowang, Liu Shanggian, Qin Han lin, et al. Robustness
tracking algorithm for the infrared target under complex
background noise [J]. Journal of Xidian University (Natural
Science Edition), 2010, 37(6): 1099-1102. (in Chinese)

o ERE, X b eE, Ak, SFLORAT SRR RS H AR &
PR R BR ST (J]. Pl TR R 2R (A AR R,
2010, 37(6): 1099-1102.

Fan Xinnan, Ding Penghua, Liu Junding, et al. Infrared
object tracking based on gray and SURF features fusion [J].
Journal of Image and Graphics, 2012, 17(11): 1376-1383.
(in Chinese)

WHTE, T, XRE, %. @4 K E A SURF F71E /Y 21
S H AR ERER [J]. B B R SRR, 2012, 17(11): 1376—
1383.



