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Abstract: With the widespread use of millimeter-wave radar technology in indoor target detection and tracking,

multipath effects have become a key factor affecting tracking accuracy. Indoor millimeter-wave radar target

tracking is highly susceptible to multipath interference, and conventional point-target tracking methods, which
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ignore the extended characteristics of targets and the multipath propagation mechanism, struggle to effectively
suppress ghost targets caused by multipath reflections. To address this issue, this paper proposes an Extension
Mapping-based Extended Target Tracking (EM-ETT) method for indoor target tracking using millimeter-wave
radar. First, a random matrix model is used to characterize the target’s geometric shape, with the extension
modeled as an inverse Wishart distribution. Next, an extended projection framework is constructed by
integrating a Monte Carlo-based statistical propagation mechanism. Through nonlinear multipath mapping of
scattering points from the true target, ghost point clouds are generated, and their extended state priors are
estimated. Furthermore, a target-path association method is introduced to establish path associations in
multipath propagation based on geometric consistency and likelihood evaluation, enhancing state discrimination
capability. Experimental results demonstrate that in multitarget scenarios with multipath interference, the
proposed method significantly improves state estimation accuracy and effectively prevents the generation of
false trajectories. Compared with conventional point-target tracking algorithms, the proposed method exhibits

significant advantages in both tracking accuracy and robustness.
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Tab. 3 Comparison of multi-target tracking results (%)

RMM POT M-ETT EM-ETT
N
R B R, R B R, R B R, R R R,
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3 1.36 21.72 76.92 3.34 19.58 77.08 1.95 5.44 92.61 1.33 1.63 97.04
4 1.05 23.25 75.70 2.26 22.45 75.29 1.31 7.98 90.71 1.08 3.25 95.67
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Tab. 4 Multipath recognition rate (%)
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Tab. 5 Comparison of computational time
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