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(a) The template image
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Fig. 1 The matching picture between the candidate

(b) The candidate object

object and the template
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(a) The comparability chart between the candidate
object and template when the scale unchanged
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(b) The comparability chart between the candidate
object and template when the scale enlarges
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(¢) The comparability chart between the candidate
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(a) Traditional mean-shift algorithm

(b) Algorithm of mean-shift in this paper
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Fig. 3 The frame in 2,20,40,60,80,120

(a) Traditional mean-shift algorithm

(b) Mean-shift algorithm in this paper
B4 %2 ®ERFI% 2.20.40.60.80,100,120,140
Fig.4 The frame 2,20.40,60,80.100,120,140 in
experiment 2
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Fig. 5 The tracking error comparison picture between the

traditional Mean-Shift and the proposed Mean-Shift
in this paper

4 ZHig

XL S8 Mean-Shift 583 AN fe 1R 47 fif D A7 1
RS 4 I 1) H A B 3% 1) R0 AR SCHR M — Bl 58 A
T O T R B AR R ST i R A R AR
5 55 22 it R AN [\] )2 2 TR AR R 2 o AR 40 A
INf J2 2Z2 Ta) ARARL P B o G 22 1 8 S il B A 2 & R A
FROST 45 755 [6) s A2 A 00 H A5 48 5 in A kalman 3§
5 B TP DR R 5 ). L 47 L S 3 3R W AR S A
ik Mean-Shift B ER 505 X H bR 48 i H AR B 2R
B8 k.

S % Tk

[1] COMANICIU D, RAMESH V, MEER P. Real-time tracking
of non-rigid objects using Mean shift{C]. IEEE conference on
computer Vision and Pattern Recognition. Washington DC:
IEEE Press, 2000, 142- 149.

[2] EMISSE B, ROGERS S K, DESIMIO M P, et al. Complete
automatic target curer/recognition system for tactical forward-
looking infrared images[ J]. Opt Eng, 1997, 36 (9): 2593-
2603.

[3] PENG Ning-Song. YANG Jic, LIU Zhi. et al.
selection of kernel-bandwidth for Mean-Shift object tracking
[J]. Journal of Software, 2005, 16(9); 1542-1550.

Automatic

[4]

(6]

[7]

[8]

(9]

[10]

[11]

[12]

[13]

[14]

BT A X 4. Mean-Shift B 5 8k o A% ok S0 S50
Al )], B4R, 2005, 16(9) : 1542-1550.
COLLINS R T. Mean-Shift blob tracking through scale space
[C]. IEEE International Conference on Computer Vision and
Pattern Recognition. Baltimore, Victor Graphics: IEEE
Press, 2003. 234- 240.
ZHANG Heng, LI Li-chun, YU Qi-feng. Scale and direction
adaptive Mean Shift tracking algorithm [ J]. Optics and
Precision Engineering , 2008, 16(6) . 167-173.

JRAE AT AR, TR . RUBE T 1) H i B Mean Shift B[R 55 %
(I e 2 T, 2008,16(6) : 167-173.

ZHU Sheng-li, ZHU Shan-an. Algorithm of target tracking
based on mean shift with adaptive bandwidth of kernel function
[J]. Opto-electronic Engineering , 2006, 33(8); 11-16.
KRR A3 2. B RO B8 E 35 1V Y Mean-Shift H 7 IR B 5
0T, e H T2 .2006.33(8) . 11-16.
DORIN C, VISVANATHAN R, PETER M. Kernel-based
object tracking[ J]. IEEE Transactions on Pattern Analysis
and Machine Intelligence, 2003, 25(5): 564-577.
COLLINS R T, LIU Y X. On-line selection of discriminative
Ninth IEEE
International Conference on Computer Vision, IEEE, 2003,
346-352.
XUE Chen, ZHU Ming, CHEN Ai-hua.
tracking based on improved Mean-Shift algorithm[J]. Optics
and Precision Engineering » 2010, 18(1) . 234-239.
BRI B A, 5 B 0 3k F B Mean-Shift (19 H A7 B 55
(I ekt o 17,2010, 18(1) : 234-239.

WANG Ming-jia, ZHANG Xu-guang, HAN Guang-liang, et

al. A method to eliminate the impulse noise by auto-adapted

tracking features [ C]. Procedings of the

Robust object

weight filter[ J]. Optics and Precision Engineering , 2007,
15(5) . 779- 783.

FLE RN R R A, — B A UK B R AR
F LI e % TR ,2007,15(5) . 779-783.
CHENG Yong-mei, WANG Jin-xing, WEI Kun,
Visible/ infrared dual channel target tracking based on
weighted Mean-Shift[ J]. Acta Photonica Sinica, 2010, 39
(2). 357-363.

RO, EHEAT BLHP, 5. 5L F AL Mean-Shift 7] Il %/ 21 4b
X T H bR, 672441 . 2010.39(2) : 357-363.

SUN Xiao-wei, LI Yan-jun, CHEN Yi. Real time mean shift
tracking method based on human vision non-uniform sampling
[J]1. Acta Photonica Sinica, 2009, 38(3): 719-724.

XU Hai-xia, WANG Yao-nao, YUAN Xiao-feng, et al. A
hierarchical mean shift algorithm for object tracking[J]. Acta
Automatica Sinica, 2009, 35(4) . 401-4009.

VG EE, TR =/ %, —F /)2 mean shift HF5 IR EE 5
%011, A stk 4 ,2009,35(4) :401-409.

WANG Yan, SUN Yi.
smoothing and segmentation[J]. Acta Automatica Sinica .
2010, 36(12) . 1637- 1644.

Fa, MG, BIE A mean shift 59 197 6 BUZ T 5 40 #8155
#]. A 2R, 2010,36(12) :1637- 1644,

et al.

Adaptive mean shift based image



14 E WA BOE B I Mean-Shift H AR BR 71

Mean-Shift Object Tracking of Adaptive Tracking Window

WANG Ming-jia, WU Zhi-guo, HAN Guang-liang, WANG Yan-jie., ZHANG Ye
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China

Abstract: To overcome the problem that traditional Mean-Shift based tracking method is easy to fail
because of the rigid tracking window with the changing of object scales, a new algorithm to estimate the
scale of the tracking window is proposed. It divides the template image and the current frame image into
several concentric cirques. After calculating the comparability measurement of corresponding cirques
between the template and the current image, it ascertains the bandwidth parameter of current frame.
Finally, Kalman filter is adopt to finish the update of the template scale and the stable object tracking is
realized. Experiments prove that the proposed algorithm is able to renew the template accurately when the
scale of the object changes, and the tracking reliability is improved compared to the traditional Mean-Shift
based tracking method.

Key words: Mean-Shift; Object tracking; Kernel baseband; Adaptive





