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Multi-target vehicle tracking optimization algorithm based on DeepSort
YU Haiyan, HUO Aiqing, FENG Ruoshui

(School of Electronic Engineering, Xi'an Shiyou University, Xi’an 710065, China)

Abstract: Aiming at the problems of high miss detection rate, frequent false detection and low tracking accuracy in vehicle tracking
in dense traffic scenes, an optimization algorithm for multi—target vehicle tracking based on DeepSort is proposed to improve its
tracking performance in complex environments. Firstly, Kalman filter is optimized to dynamically adjust noise covariance by adding
adaptive modulation noise scale mechanism, so as to predict target trajectory more accurately and overcome prediction bias and
instability caused by noise level fluctuation. Then, ResNest50 is used as the backbone network, combined with YOLOVS detector,
the appearance feature extraction network is improved to enhance the fine extraction ability of vehicle appearance features, so as to
accurately detect multiple target vehicles in the tracking scene. In order to evaluate the performance of the proposed algorithm
comprehensively, a comprehensive evaluation experiment is carried out based on MOTA, IDSW and MOTP, supplemented by visual
contrast experiments. Compared with other models, the proposed algorithm improves MOTA and MOTP by 3. 460% and 3.103%
respectively, and reduces /IDSW by 45. 907% , which improves the robustness and tracking accuracy of multi — target vehicle
detection.
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Fig. 1 Kalman filter optimization process
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Fig. 3 Overall structure diagram of improved DeepSort tracking model
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Fig. 4 Visualization of vehicle tracking in dense scenes
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