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Improved particle filter vehicle tracking based on vision and
radar sensor fusion
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Abstract: In order to solve the problem of target loss due to size change in visual tracking, an improved
particle filter vehicle tracking algorithm fusing visual and millimeter wave radar is proposed. First, genetic
algorithm is used to improve particle degradation and resampling induced by standard particle filtering. The
dynamic adaptive genetic cross probability is calculated according to particle degradation degree, and
instead of mean distribution Gaussian function is used to calculate fitness. Then, the HSV histogram
features are combined with the improved particle to achieve vehicle multi-target tracking. Finally, the
location and size of the tracking bounding boxes are modified by the range information from radar. The
experimental results show that compared with the standard particle filter, the improved particle filter

algorithm significantly improves the multi-object tracking accuracy (MOTA) and multi-object tracking
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precision (MOTP) by 22.1% and 21.1% respectively. Compared to visual tracking algorithms, the tracking
algorithm that fused radar data can improve the precision by 9.2% again.
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Fig. 1 Sensor layout and detection range
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Fig. 2 Preceding vehicles distribution
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Fig. 3 Effect of radar data association filtering
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Fig. 4 Radar projection points and visual tracking bounding boxes
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Fig. 6 Vehicle tracking based on improved particle filter algorithm
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Fig. 7 Tracking bounding box correction fusing radar data
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Fig. 8 Longitudinal distance of vehicle targets by radar measurements
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Fig. 9 MOTA and MOTP performance of 3 tracking algorithms in video sequences
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Table 1 Performance comparison of 3 tracking algorithms

ik MOTA/ % MOTP/ % TR /s
FRUE PF ik 60.3 57.5 0.083
ik PF J5 ik 82.4 78.6 0.092

& Bla ik 85.4 87.8 0.093
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