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3 and 4 in the testing scenario
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Light-weight BiLSTM-based data association algorithm between echoes and
tracks for multi-radar multi-target tracking
DAIRui', LllJie, HE Lihuo, GAO Xinbo
(School of Electronic Engineering, Xidian University, Xi’an 710071, China)

Abstract: This paper proposes a data-driven algorithm, i.e., a light-weight bi-directional long short-term
memory (BiLSTM) network-based intelligent data association between echoes and tracks for multi-radar multi-target
tracking, in light of the issue that data association is prone to error and that exact modeling-based algorithms have
enormous computational costs for multi-radar multi-target tracking in dense clutter environments. The first step is to
build the multi-radar association matrix, whose constituent is the association result between target tracks and radar
echoes. Based on multi-radar echoes and predicted measurements, the distance tensor is designed based on max-min
normalization. The light-weight BILSTM networks-based multi-radar multi-target data association network is put
forward, by taking the above normalized distance tensor and multi-radar association matrix as the input and output.
And the measurement corresponding to the maximum probability is treated as the associated one to update every track
through implementing a Kalman filter for each radar. The simulation results of multi-radar tracking multi-target in
dense clutter environment show that the association accuracy and tracking precision of the proposed algorithm are
similar with those of the centralized joint probability data association filter, which are much better than those of
probability data association filter, nearest neighbor data association filter, fully connected layer-based data association
filter and long short-term memory (LSTM) networks-based data association filter. Furthermore, compared to the
centralized joint probability data association filter, which is nearly equal to the nearest neighbor data association filter,
the proposed algrithm’s average running time is significantly shorter.

Keywords: data association; multi-target tracking; multi-radar; bi-directional long short-term memory

networks; light-weight neural networks
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