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Abstract: Ultra-WideBand (UWB) radar exhibits strong antijamming capabilities and high penetrability,
making it widely used for through-wall human-target detection. Although single-transmitter, single-receiver
radar offers the advantages of a compact size and lightweight design, it cannot achieve Two-Dimensional (2D)
target localization. Multiple-Input Multiple-Output (MIMO) array radar can localize targets but faces a trade-
off between size and resolution and involves longer computation durations. This paper proposes an automatic
multitarget detection method based on distributed through-wall radar. First, the echo signal is preprocessed in
the time domain and then transformed into the time-frequency domain. Target candidate distance cells are
identified using a constant false alarm rate detection method, and candidate signals are enhanced using a
filtering matrix. The enhanced signals are then correlated based on vital information, such as breathing, to
achieve target matching. Finally, a positioning module is employed to determine the radar’s location, enabling
rapid and automatic detection of the target’s location. To mitigate the effect of occasional errors on the final
positioning results, a scene segmentation method is used to achieve 2D localization of human targets in
through-wall scenarios. Experimental results demonstrate that the proposed method can successfully detect and
localize multiple targets in through-wall scenarios, with a computation duration of 0.95 s based on the measured

data. In particular, the method is over four times faster than other methods.

Key words: Through-wall radar; Distributed radar; Wireless networking; Signal enhancement; Target detection;

Target matching; Federated targeting
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Fig. 3 The positioning diagram of the UWB module
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Fig. 8 Experimental scenario
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