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A Multi-Target Detection and Tracking Algorithm Incorporating Historical

Trajectories for Intelligent Vehicles in Urban Complicated Conditions
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Abstract: A new type of multi-target detection and tracking algorithm based on net classifiers and
historical trajectories is proposed to focus the problem that most existing popular environmental
perception algorithms for intelligent vehicles are designed for specific type of targets and they
have been proved to be low recognition accuracy in complicated urban conditions where occlusion
of different targets and abrupt light change are frequent. Images are scanned from a multi-scale
sliding window and then fused by a fusion model according to occlusion relations among
pedestrians, vehicles and traffic signs. Historical detection results are obtained based on
correlation of target features through short trajectory generation, long trajectory generation and
reliability verification of trajectories, and are used to generate a library of historical trajectories,
which is used to predict and to fuse detection results in the next step. Then, the standard
deviation classifier, the nearest neighbor classifier and historical trajectories are updated by new

detection and tracking results. Multi-target long-time tracking in complicated conditions is
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realized in this way. Field experiment shows that the proposed algorithm exhibits excellent

performance of multi-target long-time tracking in complicated urban conditions such as rainy,

shade, luminance changes. The average recognition rates for KITTI database samples is up to

77.17% ~81.32% and calculation time of single frame picture is only 0. 05 s. These results show

a promising algorithm for real-time application.

Keywords: intelligent vehicle; urban condition; net classifier; multi-target detection; historical

trajectories
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