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Abstract

With the development of social intelligence, visual target tracking has become one of the research
hotspots in the field of computer vision. In the process of target tracking, it becomes very difficult
to track the target accurately because of the change of the target itself and the environment. In the
basic particle filter framework, this paper mainly studies a particle filter visual target tracking al-
gorithm based on color features. By introducing the RGB color space of kernel function to the ro-
bust expression of the target, in order to adapt to the target change in the tracking process, the
target template is updated with real-time observation information. Experiments show that the
particle filter algorithm based on color features has strong robustness to light changes and dy-
namic interference.
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Table 1. Particle filter tracking algorithm flow based on color features
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Figure 1. State estimation in Particle filter
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Figure 2. Particle filter tracking results in a simple scenario
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Figure 3. Particle filter tracking results in complex scenes

3. ERAR TR F IR IREREE R

THERLFAUE, JRSEIN SR B AR, DASEBLEINAR € O BRER . SEIGSIRR ], A SCRRAE R S
Yyt N HREMERRBER R F AR, B BRI E R

SE

[1] Kalman, R.E. (1961) A New Approach to Linear Filtering and Prediction Problems. Journal of Basic Engineering,
Transactions ASME Series, 83, 95-108. https://doi.org/10.1115/1.3658902

[2] Reid, D.B. (1979) An Algorithm for Tracking Multiple Targets. /IEEE Transactions on Automatic Control, 24,
843-854. https://doi.org/10.1109/TAC.1979.1102177

[3] Makris, D. and Ellis, T. (2005) Learning Semantic Scene Models from Observing Activity in Visual Surveillance.
IEEE Transactions on Systems Man & Cybernetics Part B Cybernetics A Publication of the IEEE Systems Man & Cy-
bernetics Society, 35, 397-408. https://doi.org/10.1109/TSMCB.2005.846652

[4] Kausler, B.X., Schiegg, M., Andres, B., et al. (2012) A Discrete Chain Graph Model for 3d+t Cell Tracking with High
Misdetection Robustness. Computer Vision—ECCV 2012, Springer, Berlin, Heidelberg, 144-157.

[S] Xiang, J., Sang, N., Hou, J.H., Huang, R. and Gao, C.X. (2016) Multi-Target Tracking Using Hough Forest Random

Field. I[EEE Transactions on Circuits and Systems for Video Technology, 26,2028-2042.
https://doi.org/10.1109/TCSVT.2015.2489438

[6] FEEM%e, ¥AF, TR, M. —FREMITAENTER Mean Shift SREZHEIE[N]. T R EIR(E KRR
fiK), 2015, 34(1): 83-88.

[7] Arulampalam, M., Maskell, S. and Gordon, N. (2002) A Tutorial on Particle Filters for Online Non-Linear/Non-Gaussian
Bayesian Tracking. [EEE Transactions on Signal Processing, 50, 174-188. https://doi.org/10.1109/78.978374

[8] #A-EE, AUER. RTIEREEIELRR]. #EH5 5K, 2005, 20(4): 361-365.

[9] Carpenter, J., Clifford, P. and Fearnhead, P. (1999) Improved Particle Filter for Nonlinear Problems. /EE Proceedings
Radar, Sonar and Navigation, 146, 1-7.

[10] Isard, M. and Blake, A. (1998) Condensation—Conditional Density Propagation for Visual Tracking. International
Journal of Computer Vision, 29, 5-28. https://doi.org/10.1023/A:1008078328650

DOI: 10.12677/csa.2018.85070 625 TFENER SN H


https://doi.org/10.12677/csa.2018.85070
https://doi.org/10.1115/1.3658902
https://doi.org/10.1109/TAC.1979.1102177
https://doi.org/10.1109/TSMCB.2005.846652
https://doi.org/10.1109/TCSVT.2015.2489438
https://doi.org/10.1109/78.978374
https://doi.org/10.1023/A:1008078328650

FREE, X

[11] Isard, M. and Maccormick, J. (2001) BraMBLe: A Bayesian Multiple-Blob Tracker. Proceedings of Eighth IEEE In-
ternational Conference on Computer Vision, 2, 34-41.

[12] Raja, Y., Mckenna, S.J. and Gong, S. (1998) Tracking and Segmenting People in Varying Lighting Conditions Using Co-
lour. IEEE International Conference on Automatic Face and Gesture Recognition, Nara, 14-16 April 1998, 228-233.

[13] Nummiaro, K., Koller-Meier, E. and Gool, L.V. (2003) An Adaptive Color-Based Particle Filter. /mage & Vision
Computing, 21, 99-110. https://doi.org/10.1016/S0262-8856(02)00129-4

[14] Liu, J.S. and Chen, R. (1998) Sequential Monte Carlo Methods for Dynamic Systems. Journal of the American Statis-
tical Association, 93, 1032-1044. https://doi.org/10.1080/01621459.1998.10473765

[15] Arulampalam, M., Maskell, S. and Gordon, N. (2002) A Tutorial on Particle Filters for Online Non-Linear/Non-Gaussian
Bayesian Tracking. I[EEE Transactions on Signal Processing, 50, 174-188. https://doi.org/10.1109/78.978374

Hans ;X1
PR RN R

1. FTJFFAM T hitp:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
NHiFIRHESSE: [ISSN], FAMITI ISSN: 2161-8801, RIA[Z i)
2. FTHFHIM B T http:/cnki.net/
Ao« B BRSCHEREE” BEN, HIANSCEbRE, BRI

hEiE S http://www.hanspub.org/Submission.aspx

HITIMEAE: csa@hanspub.org

DOI: 10.12677/csa.2018.85070 626 R HLURLE 5 R


https://doi.org/10.12677/csa.2018.85070
https://doi.org/10.1016/S0262-8856(02)00129-4
https://doi.org/10.1080/01621459.1998.10473765
https://doi.org/10.1109/78.978374
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:csa@hanspub.org

	Visual Target Tracking Algorithm Based on Particle Filter
	Abstract
	Keywords
	基于粒子滤波的视觉目标跟踪算法
	摘  要
	关键词
	1. 引言
	2. 基本粒子滤波
	3. 粒子滤波视觉目标跟踪算法
	3.1. 视觉特征提取
	3.2. 状态空间模型
	3.2.1. 系统状态转移模型
	3.2.2. 观测模型

	3.3. 模板更新
	3.4. 粒子滤波目标跟踪流程

	4. 实验结果
	4.1. 仿真实验
	4.2. 真实跟踪场景

	5. 小结
	参考文献

