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An Experimental Study for a High-resolutiom Imaging Algorithm

with Scattered Waveform Estimation for UWB Pulse Radars.
Shouhei Kidera, Takuya Sakamoto and Toru Sato (Kyoto University)

Abstract

UWB pulse radars enables us to measure a target location with a high range-resolution, which are applicable for mea-
suring techniques for industrial products, such as antennas and vehicles. We have already proposed a robust and fast
imaging algorithm with an envelope of circles, which is suitable for these applications. This method is based on a prin-
ciple that a target boundary should be expressed as an envelope of circles with estimated time delays. We determine
time delays with the matched filter of the transmitted waveform in this method. However, scattered waveforms are in
general different from transmitted one because they depend on the target shape. Due to these waveform deformations,
the resolution of this method deteriorates around target edges. In this paper, we propose a high-resolution imag-

ing algorithm for general convex targets with a waveform estimation. We show application examples with numerical

simulations and experiments.
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Fig.1 D-space (Upper side) and r-space (Lower side) in the

system model.
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Fig.2 Quasi wavefront in d-space (Upper side) and a set of

circles in r-space (Lower side).
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Fig.3 Estimated image with the conventional method.
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Fig.4 Arrangement of the antenna and the target for wave-
form estimation.
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Fig.5 Flowchart of the proposed method.
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Fig.6 Error of quasi wavefronts with the transmitted wave-
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Fig.7 Error of quasi wavefronts with the estimated waveform.
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Fig.9 Estimated image with the proposed method.
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Fig. 10 Estimated curvature with each method.
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Fig.11 Estimation accuracy for S/N with each method.
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Fig.12 Arrangement of bi-static antennas and a target in ex-

periments.
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Fig. 13 Scattered waveforms in experiments.
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Fig. 14 Estimated image with the conventional method.
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Fig. 15 Estimated image with the proposed method.
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