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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.
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Fig. 3 The positioning diagram of the UWB module
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% 2 UWBIER SRR E 55 (m)
Tab. 2 UWB ranging module ranging and positioning results (m)

) LSRR B I P W

Fr%E1 1.56 1.55 0.01

Fra2 1.56 1.56 0
bR X, 1.50 1.55 -0.05
Abr Y, 0 -0.05 0.05
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Tab. 4 The error of localization of results under different SNRs (m)
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H#r1 0.08 0.08 0.05 0.09 0.05 0.07 0.09 0.07 0.07 0.05 0.09 0.10 0.07
H#52 0.11 0.13 0.15 0.10 0.08 0.14 0.15 0.10 0.14 0.10 0.12 0.10 0.10
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Fig. 8 Experimental scenario
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Tab. 6 Comparison of running time, localization results and average localization accuracy of different algorithms
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FARL (m) H#72 (m) HA53 (m) S35 58 B A (m) SPA8IZ BN A ()
SCHR[14] 4572 (-1.03,5.91) (1.85,5.09) (1.07,7.66) 0.15 19.14
SCHR[11] 7592 (-1.02,5.92) (1.91,5.14) (1.05,7.57) 0.12 4.19
B 74 (1.05,7.57) (1.88,5.12) (1.07,7.59) 0.12 0.95
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