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An Edge-Preserving Stabilization for a Fast 3-D Imaging Algorithm
with a UWB Pulse Radar
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Abstract UWB(Ultra Wide Band) pulse radars are promising candidates for the environment measurement for
robots. Conventional algorithms for radar imaging have a too long calculation time to apply to the realtime oper-
ation of robots. We have developed a fast imaging algorithm SEABED, which is based on a reversible transform.
The performance of the SEABED algorithm has been studied only with numerical simulations. In this paper, we
experimentally study the performance of the algorithm with a UWB pulse radar experiment system. Additionally,
we expand the SEABED algorithm to enhance the robustness against the noisy experimental data.
Key words UWB pulse radar experiment, 3-D shape estimation, SEABED method, stabilization
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Fig.1 Experiment site for a UWB pulse radar.
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Fig.2 Power spectrum of the transmitted signal.
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zx for the 2-D case.
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Fig.4 Quasi wavefronts of the echoes from point targets.
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Fig.5 True target shape.
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Fig.6 Conical metallic object used for the experiment.
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Fig.7 True quasi wavefront.
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Fig.8 Estimated target shape of SEABED algorithm with the

true quasi wavefront.
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Fig.9 Quasi wavefront extracted from the experimental data.
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Fig.10 Estimated target shape of SEABED algorithm without

smoothing.
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Fig.11 Estimated target shape of SEABED algorithm with a

smoothing in the real space.
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Fig.12 Estimated target shape of SEABED algorithm with the

proposed smoothing in the data space.
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