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Dense Target Tracking Algorithm Based on Hierarchicalvand Gradual Update of
Labels with Micro-Motion Characteristics

CHEN Zhichao, XU Zhenyu, HAO Jinlong, LI Dongyifg, YU Wenxian
(Institute of Sensing and Navigation, School of ElectroniéiInformation and Electrical Engineering,
Shanghai Jiao Tong University, Shanghai@200240, China)

[Abstract] Aiming at the problem of tracking denseftarget groups, especially multi-targets with micro-motion
characteristics, this study proposes a dense target tracking algorithm based on label hierarchical gradual updating
with micro-motion characteristics. In narrowband rddar detection of dense micro-motion targets, multi-targets
enter into the same resolution unit or crosstoverlapy®making it difficult to distinguish targets. Consequently,
misdetection and omission occur in the detection“and tracking processes, such as trajectory intersection and
trajectory ablation, affecting detectionsand tracking performance. Because the micro-motion characteristics of a
target have high research value in the group target detection and separation process, this study utilizes the
Sinusoidal Frequency Modulated Foutiet-Bessel Transform (SFMFBT) to separate the micro-motion target;
simultaneously extracts the miero=motion parameters of the target, identifies the number, and extracts the target
state parameters in the distanee-Doppler-angle domain through signal processing; and builds the filtering updating
parameter set jointly. Tésimprove the performance of the tracking algorithm, based on the multi-target tracking
filter updating mechanism of the DeepSORT framework, a labeled hierarchical gradual updating algorithm is
designed for the dense target tracking trajectory intersection and other problems. A nonlinear estimation of the
target state is carried out by the Unscented Kalman Filtering (UKF) to construct a multi-UKF tracker for fast and
stable tracking of isotropic dense multi-targets, and the tracking parameters are extracted and numbered by signal
processing. Simulation results show that the proposed algorithm can improve tracking accuracy and stability in
dense target tracking tasks and has potential engineering applications.

[Key words] micro-motion characteristics; DeepSORT framework; hierarchical and gradual update of label;
Unscented Kalman Filtering (UKF) ; dense target tracking
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Fig.1 Oyerall framework of dense object tracking algorithm
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Fig.8 Micro-Doppler map containing target micro-motion features
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