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An Efficient Target Detection Algorithm on the Basis of SMC
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Abstract An efficient target detection algorithm for infrared sequence image with sea-sky background is presented. For the

big none-Gaussian noises and the none-linear movement of the target the algorithm is established mainly on the basis of the
Sequential Monte Carlo SMC method. The algorithm uses the statistic values of the targets feature image to change the weight
of the particles which are produced by Monte Carlo sampling and the target is detected and tracked based on the control of these
weights. The difference image is used as the feature image. The experimental results demonstrate the effectiveness and real-time
efficient of the algorithm.
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Fig.2 The flow chart of the algorithm
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Fig.4 ¢, t, &y t, shows target detection processing for the first 4 images of the sequence images.

he left images are the input images the right images are detection result. The rectangle in the first image indicates the initial rectangle.

The rectangle in the last image indicates the object detected. The big point indicates the centroid of all particles.

The small points indicate the position of all particles

24 /s 60 /s

SMC

Lanterman A D Miller M I Snyder D L. Representations of Shape for Structural Inference in Infrared Scenes J . SPIE Automatic Object
Reorganization VIII F. Sadjadi ed. 1997 3069 257 —268.
Wertmann ] R A Step by Step Description of a Computationally Efficient Version of Multiple Hypothesis Tracking J . SPIE 1992 698
289 -230.
Vapnik V. The Nature of Statistical Learning Theory M . New York Springer-verlag 1995.
Handschin ] E Mayne D Q. Monte Carlo Techniques to Estimate the Conditional Expectation in Multistage Non-linear Filtering J .
International Journal of Control 1969 9 547 —559.
Gordon N Salmond D Smith A F M. Novel Approach to Non-linear and Non-Gaussian Bayesian State Estimation C //Proc. Inst. Elect.
Eng. F. 1993 140 107 -113.
Doucet A de Freitas J F G Gordon N J. An Introduction to Sequence Monte Carlo Methods M . In Sequence Monte Carlo Methods in
Practice Doucet A de Freitas ] F G Gorden N J Eds. New York Springer-Verlag 2001.
Anderson B D O Moore J B. Optimal Filtering M . Englewood Cliffs NJ Prentice Hall 1979.
Isard M Blake A. Contour Tracking by Stochastic Propagation of Conditional Density C //ECCV96 1996 343 -356.
Dudek G Zhang C. Vision-based Robot Localization without Explicit Object Models C //In Proc. of the International Conference on
Robotics & Automation ICRA  1996.
Nordlund P J Gustafsson F. Sequential Monte Carlo filtering Techniques Applied to Integrated Navigation Systems C //In Proc. of the
American Control Conference Arlington Virginia U.S. A June 2001.
Isard M Blake A. Condensation-condensational Density Propagation for Vision Tracking J . International Journal of Computer Vision
1998 29 1 5-28.





http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200702015.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e8%b5%a3%e5%8d%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%91%a3%e9%bb%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%94%a1%e5%ae%a3%e5%b9%b3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e4%b8%9c%e7%bf%94%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e4%ba%91%e8%be%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Gan-hua%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22DONG+Li%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CAI+Xuan-ping%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CAI+Xuan-ping%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHOU+Dong-xiang%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Yun-hui%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%9b%bd%e9%98%b2%e7%a7%91%e6%8a%80%e5%a4%a7%e5%ad%a6%2c%e7%94%b5%e5%ad%90%e7%a7%91%e5%ad%a6%e4%b8%8e%e5%b7%a5%e7%a8%8b%e5%ad%a6%e9%99%a2%2c%e6%b9%96%e5%8d%97%2c%e9%95%bf%e6%b2%99%2c410073%3b%e8%a5%bf%e5%ae%89%e5%8d%ab%e6%98%9f%e6%b5%8b%e6%8e%a7%e4%b8%ad%e5%bf%83%2c%e9%99%95%e8%a5%bf%2c%e8%a5%bf%e5%ae%89%2c710043%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%9b%bd%e9%98%b2%e7%a7%91%e6%8a%80%e5%a4%a7%e5%ad%a6%2c%e7%94%b5%e5%ad%90%e7%a7%91%e5%ad%a6%e4%b8%8e%e5%b7%a5%e7%a8%8b%e5%ad%a6%e9%99%a2%2c%e6%b9%96%e5%8d%97%2c%e9%95%bf%e6%b2%99%2c410073%3b%e8%a5%bf%e5%ae%89%e5%8d%ab%e6%98%9f%e6%b5%8b%e6%8e%a7%e4%b8%ad%e5%bf%83%2c%e9%99%95%e8%a5%bf%2c%e8%a5%bf%e5%ae%89%2c710043%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e8%a5%bf%e5%ae%89%e5%8d%ab%e6%98%9f%e6%b5%8b%e6%8e%a7%e4%b8%ad%e5%bf%83%2c%e9%99%95%e8%a5%bf%2c%e8%a5%bf%e5%ae%89%2c710043%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%9b%bd%e9%98%b2%e7%a7%91%e6%8a%80%e5%a4%a7%e5%ad%a6%2c%e7%94%b5%e5%ad%90%e7%a7%91%e5%ad%a6%e4%b8%8e%e5%b7%a5%e7%a8%8b%e5%ad%a6%e9%99%a2%2c%e6%b9%96%e5%8d%97%2c%e9%95%bf%e6%b2%99%2c410073%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%9b%bd%e9%98%b2%e7%a7%91%e6%8a%80%e5%a4%a7%e5%ad%a6%2c%e7%94%b5%e5%ad%90%e7%a7%91%e5%ad%a6%e4%b8%8e%e5%b7%a5%e7%a8%8b%e5%ad%a6%e9%99%a2%2c%e6%b9%96%e5%8d%97%2c%e9%95%bf%e6%b2%99%2c410073%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%9b%bd%e9%98%b2%e7%a7%91%e6%8a%80%e5%a4%a7%e5%ad%a6%2c%e7%94%b5%e5%ad%90%e7%a7%91%e5%ad%a6%e4%b8%8e%e5%b7%a5%e7%a8%8b%e5%ad%a6%e9%99%a2%2c%e6%b9%96%e5%8d%97%2c%e9%95%bf%e6%b2%99%2c410073%3b%e9%a6%99%e6%b8%af%e4%b8%ad%e6%96%87%e5%a4%a7%e5%ad%a6%2c%e8%87%aa%e5%8a%a8%e5%8c%96%e4%b8%8e%e8%ae%a1%e7%ae%97%e6%9c%ba%e8%be%85%e5%8a%a9%e5%b7%a5%e7%a8%8b%e5%ad%a6%e7%b3%bb%2c%e9%a6%99%e6%b8%af%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%9b%bd%e9%98%b2%e7%a7%91%e6%8a%80%e5%a4%a7%e5%ad%a6%2c%e7%94%b5%e5%ad%90%e7%a7%91%e5%ad%a6%e4%b8%8e%e5%b7%a5%e7%a8%8b%e5%ad%a6%e9%99%a2%2c%e6%b9%96%e5%8d%97%2c%e9%95%bf%e6%b2%99%2c410073%3b%e9%a6%99%e6%b8%af%e4%b8%ad%e6%96%87%e5%a4%a7%e5%ad%a6%2c%e8%87%aa%e5%8a%a8%e5%8c%96%e4%b8%8e%e8%ae%a1%e7%ae%97%e6%9c%ba%e8%be%85%e5%8a%a9%e5%b7%a5%e7%a8%8b%e5%ad%a6%e7%b3%bb%2c%e9%a6%99%e6%b8%af%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Dudek+G%3bZhang+C%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLHY_NSTL_HY.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Isard+M%3bBlake+A%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200702015%5e8.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Anderson+B+D+O%3bMoore+J+B%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200702015%5e7.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Doucet+A%3bde+Freitas+J+F+G%3bGordon+N+J%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200702015%5e6.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Gordon+N%3bSalmond+D%3bSmith+A+F+M%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ024217454.aspx
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ024217454.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Handschin+J+E%3bMayne+D+Q%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200702015%5e4.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200702015%5e4.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Vapnik+V%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200702015%5e3.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wertmann+J+R%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200702015%5e2.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200702015%5e2.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Isard+M%3bBlake+A%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ025050910.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Nordlund+P+J%3bGustafsson+F%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLHY_NSTL_HY.aspx
http://d.g.wanfangdata.com.cn/NSTLHY_NSTL_HY.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Lanterman+A+D%3bMiller+M+I%3bSnyder+D+L%3bF.Sadjadi%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200702015%5e1.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200702015%5e1.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%a8%84%e8%b6%8a%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%9b%b8%e9%87%8c%e6%96%8c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%b3%a2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LOU+Yue%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XIANG-LI+Bin%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Bo%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_gzxb200709047&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_gzxb200709047.aspx
http://c.g.wanfangdata.com.cn/periodical-gzxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e7%bf%a0%e5%a8%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e5%8d%ab%e5%b9%b3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b2%88%e6%8c%af%e5%ba%b7%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22SUN+Cui-juan%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YANG+Wei-ping%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22SHEN+Zhen-kang%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_jgyhw200602021&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_jgyhw200602021.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_jgyhw200602021&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_jgyhw200602021.aspx
http://c.g.wanfangdata.com.cn/periodical-jgyhw.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%8b%8f%e7%a7%80%e7%90%b4%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%a2%81%e9%87%91%e5%b3%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%86%e9%99%b6%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e9%9c%b2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22SU+Xiu-qin%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIANG+Jin-feng%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LU+Tao%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YANG+Lu%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_gzxb200905059&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_gzxb200905059.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_gzxb200905059&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_gzxb200905059.aspx
http://c.g.wanfangdata.com.cn/periodical-gzxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%8d%ab%e5%8d%8e%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%95%e8%89%b3%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%89%9b%e7%85%a7%e4%b8%9c%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%9b%be%e5%b9%b3%22+DBID%3aWF_HY
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Conference_6011045&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Conference_6011045.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ae%97%e6%80%9d%e5%85%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%b1%9f%e5%ae%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZONG+Si-guang%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Jiang-an%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_yygx200505008&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_yygx200505008.aspx
http://c.g.wanfangdata.com.cn/periodical-yygx.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e5%8d%ab%e5%b9%b3%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%90%89%e6%88%90%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b2%88%e6%8c%af%e5%ba%b7%22+DBID%3aWF_HY
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Conference_3303393&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Conference_3303393.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e5%8d%ab%e5%b9%b3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%90%89%e6%88%90%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b2%88%e6%8c%af%e5%ba%b7%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_hwjs200104003&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_hwjs200104003.aspx
http://c.g.wanfangdata.com.cn/periodical-hwjs.aspx



http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e7%94%b3%e5%9d%a4%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%bf%a0%e9%a2%86%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%be%9a%e7%91%9e%e6%98%86%22+DBID%3aWF_HY
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Conference_6417794&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Conference_6417794.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%a9%ac%e6%b2%bb%e5%9b%bd%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%b1%9f%e5%ae%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ae%97%e6%80%9d%e5%85%89%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_jgyhw200405021&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_jgyhw200405021.aspx
http://c.g.wanfangdata.com.cn/periodical-jgyhw.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ae%97%e6%80%9d%e5%85%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%b1%9f%e5%ae%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%a9%ac%e6%b2%bb%e5%9b%bd%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_hwjs200501014&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_hwjs200501014.aspx
http://c.g.wanfangdata.com.cn/periodical-hwjs.aspx
http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200702015.aspx

