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Dynamic target detection and tracking based on fast
computation using sparse optical flow

Chen Tianding, Hu Jian, Wu Di

College of Information & Electronic Engineering, Zhejiang Gongshang University, HangZhou 310018, China
Abstract: As an important branch of image processing and computer vision, dynamic target detection and tracking is wide-
ly applied in military and civilian applications. A new method of target detection and tracking based on fast computation
using sparse optical flow is proposed in this paper. Only optical flow vectors of specific pixels which can reflect features of
the image are calculated in this method. Furthermore, an image pyramid is combined to detect and track the faster and the
larger-scale motions. In this paper, the new method is compared with methods based on dense optical flow and color fea-
ture. The comparison results show that the method proposed in this paper has many advantages, such as high calculation
efficiency, well dealing with target occlusion, well detecting and tracking fast targets, and so on. Experiments under vari-
ous conditions are done to validate the effect of this method. Tracking accuracy can reach more than 80% in most cases and
the method can also meet the real-time requirement. This indicates that the method is feasible and practical.
Key words: sparse optical flow; fast computation; specific pixels; target detection; motion tracking
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Table 2 Results comparison of methods based on sparse optical flow and dense optical flow

( sparse optical flow / dense optical flow)

SEUS A HRLEL H ARl o3& 2R ik BARTBEAR ML IR/ %
FENIEF L ITNATCHERY 80 1/0 0/0 98.8/100
TENIEH Lk AT ANSE LR 65 2/1 0/0 96.9/98.5
FENIEH I A BIr 55 =X/ 146 98/88 32/15 11.0/29.5
EHME R LR TR B R oY 95 5/4 6/0 88.4/95.8
AN AL RIS TG Ty 78 13/10 0/0 83.8/87.2
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Fig. 5 Time-consuming comparison chart of methods based on

sparse optical flow and dense optical flow
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Fig. 6 Experimental results under

normal indoor light condition
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Table 3 Results comparison of methods based on sparse optical flow and color feature

( sparse optical flow / color feature)

SR AR AW B ERMEC  BAREMEAWE  BRESERR/ %
BENIEHOLL AT AT 80 1/9 0/0 98.8/88.8
FENIEROLL AT N8 2l 65 2/11 0/30 96.9/36.9
TN SLL AR & IO 105 8/10 0/1 92.4/89.5
FAMEROCLR G I R HOL T 95 5/45 6/18 88.4/33.7
AN TR IR G T 78 13/11 0/40 83.3/34.6
with particle filtering[ J]. IEEE Transactions on Aerospace and
52 3Lk ( References)

[ 1] SongL,Huang X L,Shen L S. Summary of video monitoring sys-
tem[ J]. Measurement and Control Technology,2003,22(5) :33-
35 [RE BRI =225 U RG], IS
A ,2003,22(5) :33-35. |

[2] Hue C,Le Cadre J-P, Perez P, et al. Tracking multiple objects

Electronic Systems,2002,38(3) :791-812.

[3] Hom B K P,Schunck B G. Determining optical flow[ J]. Artifi-
cial Intelligence,1981,17:185-203.

[ 4] Wang H. Research on optical flow computation of video and im-
age[D].
2007. [ ERE . PSRBT ENISE D], IR

Changsha; National University of Defense Technology,

© v [H R I AR RBUT A1

1599



1600

PEEREFF IR

JOURNAL OF IMAGE AND GRAPHICS

Vol.18,No. 12,Dec. 2013

[5]

[10]

[11]

BBk K22, 2007. ]

Bruhn A, Weickert J. Combining local and global optic flow
methods[ J]. International Journal of Computer Vision, 2003,
61(3):211-231.

Nagel H H, Enkelmann W. An investigation of smoothness con-
straints for the estimation of displacement vector field from image
sequences[ J]. IEEE Trans. on Pattern Analyze and Machine In-
telligence , 1986 ,8 (5) :565-593.

Black M J, Anandan P. The robust estimation of multiple mo-
tions ; parametric and piecewise-smooth flow fields[ J]. Computer
Vision and Image Understanding,1996,63 (1) :75-104.

Tu D W, Jiang J L. Improved algorithm for motion image analysis
based on optical flow and its application[ J]. Optics and Preci-
sion Engineering, 2011,19(5) :1159-1164.

Chu J,Shi M,Fu X. Detection of moving target in dynamic back-
ground based on optical flow[ J]. Journal of Nanchang Hangkong
University: Natural Sciences, 2011,25(3) :1-6.

Huang Z,Xu Y, Yang X K, et al. Method for opposing flow ab-
normal event detection based on optical flow[ J]. Video Applica-
tion & Project,2011,35(13):102-105. [ #4k, 725, /N,
8. R TORR R AT S o F AR Ok [ T]. AN
T THE,2011,35(13) :102-105. ]

Yuan H W,Lu Y,Mao H C, et al. A Small moving object extrac-
tion algorithm based on optical flow[ J]. Optics & Optoelectronic
Technology ,2012,1(10) :67-70. [ 4T 1., fJfE, WA, 2%
HTORRAYIZ /N AR L [T]. S5k,

[12]

[13]

[14]

[15]

[16]

[17]

[18]

2012,1(10) :67-70. ]

Chen E,Xu Y, Yang X K, et al. Quaternion based optical flow
estimation for robust object tracking[ J]. Digital Signal Process-
ing,2013,23(1) :118-125.

Bradski G, Kaebler A. Learning OpenCV [ M].
Media Inc. ,2009 :1-2.

USA; O Reilly

Lucas B, Kanade T. An iterative image registration technique
with an application to stereo vision[ C]//Proceedings of DARPA
Image Understanding WorkShop. San Francisco, USA; Morgan
Kaufmann Publishers Inc. ,1981,121-130.

Harris C, Stephens M. A combined corner and edge detector
[ C]//Proceedings of the 4th Alvey Vision Conference. UK ;The
Plessey Company Ple. ,1988,147-151.

Wei B G,Li J. Fast optical flow algortthm for large-scale motion
[J]. Application Research of Computer, 2012,9 (29 ) 3551-
3557, [ AR, 2. — R RORSH2 2h i PG e ik
[J]. FHEHL RS, 2012,9(29) :3551-3557. ]

Tao L. Image information extraction based on optical flow tech-
nology[ D]. Wuhan; Huazhong University of Science and Tech-
nology,2005. [ Fgsik. BT CREA M EGE B[ D].
BRI AR 22,2005, ]

Lian H S,Qiao B,Hu P, et al. A visual object tracking algorithm
based on features of color and profile[ J]. Journal of Projectiles,
Rockets, Missiles and Guidance ,2004,31(3) :77-80. [ #&41 7%,
Frie, NS, 5 . BT A RIAR B R AE 1 B AR LS BR BRI 1R
WEFELI]. s S 5o, 2011,31(3) :77-80. ]

© v [H R I AR RBUT A1



	fm.pdf
	目录(40).pdf
	20131207.pdf



