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Research on multi-vehicle tracking algorithm from the perspective of UAV

HU Shuo, WANG Jie, SUN Yan, ZHOU Sien, YAO Meiyu
(School of Electrical Engineering, Yanshan University, Qinhuangdao 066004, China)

Abstract: Aiming at the decline of tracking performance suffering from dense targets and strong motion noise in UAV

video, we propose a vehicle detection algorithm based on improved YOLOv3 and a multi-vehicle tracking algorithm

based on deep metric learning. To improve the vehicle detection system’s accuracy and real-time performance, a deep

separable convolution network, MobileNetv3, is adopted as the feature extraction network to realize a lightweight net-

work structure, and the CloU Loss is used as the frame loss function to train the network. A multi-vehicle tracking al-

gorithm based on depth metric learning is proposed to extract more discriminative deep features during multi-target

tracking. Experiments reveal that the algorithm proposed in this paper effectively improves the problem of target ID

jump and meets the real-time requirement of vehicle tracking in UAV traffic video, reaching 17 FPS.

Keywords: vehicle detection; object tracking; UAV video; feature extraction; lightweight network; deep feature; loss

function; deep metric learning
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Table 1 Comparison of detection results of different

clustering algorithms %
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Table 5 Comparison of testing results of different models
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i T P4 P NITSEY TERAE % Recall/% mAP/% F, score/%
YOLOV3-tiny Tiny GloU 35.8 37.5 29.6 36.3 188
YOLOV3 Darknet-53 GloU 47.7 64.1 56.8 54.6 21
YOMOV3 Mobilenetv3 GloU 47.6 60.9 53.5 53.3 31
YOMOV3-CloU Mobilenetv3 CloU 41.8 65.1 54.4 53.8 31
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Table 6 Performance comparison between YOMOV3 and
other detection algorithms

i HTM%  mAPY%  EEEAFs )
ResNet-50 63.1 10
Faster R-CNN
ResNet-101 63.0 10
ResNet-50 56.1 12
RetinaNet
ResNet-101 56.1 12
ResNet-50 62.7 11
ATSS
ResNet-101 61.9 11
YOMOV3 MobileNetv3 53.5 31
YOMOV3-CloU  MobileNetv3 54.4 31
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Table 7 Experimental results of multi-vehicle tracking al-
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Table 8 Experimental comparison of different tracking al-

gorithms
N v -1
(=R;S ID MOTA/% MOTP/% HJE/(fs )
SORT 435 61.1 53.6 19
Deep SORT 346 62.3 56.4 10
Ours 363 62.0 53.8 17

gorithm
A ID MOTA/% MOTP/%
uav_3240 39 64.4 51.8
uav_5448 4 71.8 56.2
uav_0001 191 59.6 54.4
uav_1380 8 58.7 52.7
uav_1288 10 59.8 51.3
uav_0920 155 64.2 56.8
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