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Abstract Ultra-wide band (UWB) pulse radars have an immeasurable potential for a high-range resolution imag-
ing in the near field and are applicable to an accurate spatial measurement for rescue robots or security systems.
SAR (Synthetic Aperture Radar) algorithm can create an accurate and stable target image in the near field. How-
ever, in the case of complex or multiple targets, this algorithm suffers from an increased shadow region or a false
image caused by multiple scattering data. In general, a stationary phase path of a multiple scattering wave is
different from that of a single scattering one, then multiple scattering data includes an independent information
of target surfaces. This paper proposes the shadow region imaging algorithm based on the aperture synthesis for
multiple scattering data. The performance evaluations in numerical simulation reveal that the proposed method
remarkably enlarges a visible range of target surfaces without a priori information of surrounding environment.

Key words UWB radars, Multiple scattering wave, SAR, Shadow region imaging, Complex or multiple targets
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Fig.1 System model.
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Fig.2 Output of Wiener filter from the complex target.
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Fig.3 Estimated image with the conventional method for the

complex target.
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Fig.4 Output of Wiener filter from the multiple targets.
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Fig.5 Estimated image with the conventional method for the

multiple targets.
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Fig.6 Visible and invisible points for complex and multiple tar-

gets with single scattered wave.
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Fig.7 Visible image for complex target with single scattered

wave.
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Fig.8 Visible image for multiple targets with single scattered

wave.
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Fig.9 Visible and invisible points for complex and multiple tar-

gets with double scattered wave.
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Fig. 10 Visible image for complex target with double scattered

wave.
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Fig. 11 Visible image for multiple targets with double scattered

wave.
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Fig.12 Estimated image with double scattered waves for the

complex target.
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Fig. 13 Estimated image with the proposed method for the com-

plex target.
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Fig.14 Estimated image with double scattered waves for the mul-

tiple targets.
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Fig. 15 Estimated image with the proposed method for the mul-
tiple targets.
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Fig. 16 Estimated image with the proposed method for the com-
plex target in noisy case at S/N=20 dB.
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Fig.17 Estimated image with the proposed method for the mul-

tiple targets in noisy case at S/N=20 dB. 5
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