oooo 000o00ooo
THE INSTITUTE OF ELECTRONICS,
INFORMATION AND COMMUNICATION ENGINEERS

uwBO O Ooooooooooooooooo
Jodouoooooogououd

oooo
TECHNICAL REPORT OF IEICE.

oo oof oo oof oo oof 00 Of

10000000 OO0DoOOoO0
0606-8501 D0 000OOOOOOOONO
E-mail: tkidera@aso.cce.i.kyoto-u.ac.jp

o000 uUwBOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOOODOOOODOObOObOODbO
go000O0O000U0000ooOoOoO0OCCOO00U00000ODOODOOCOCOO0O0U00OUO0O0OOOO SEABEDOOCOCOO
oboooooobobooobooooboobobooooooboobobooooooboobobooboooooonoo
OO0 SEABEDOUOUOO0OOOO2000000000000O000OCCOO00000ODODODODDODOOOOO
oboooooobobooooooobobooboobooooboboboooooboobo10bobooooooonoo
gbooboooboobooobooooobooboobooboobOoobobobOobobobobOobobOobobOoboboDbo
oboboobOobooooboooobOooboooooboooooboOobooooono

oo0oo0ooo0 uvwBOOOOOOODOOOODOOOOOOOOOOOOOOODOODOOOODOOOOO

An Experimental Study for a High-resolution 3-D Imaging Algorithm
with Linear Array for UWB Radars
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Abstract Pulse radars with UWB signals are promising as a high-resolution imaging technique that can be used
for a non-destructive measurement of surface details on reflector antennas. We previously proposed a fast 3-D
imaging algorithm, SEABED, that utilizes a reversible transform between the time delay and the target bound-
ary. However, data acquisition is time-consuming when obtaining a high-resolution image because it assumes a
mono-static radar with 2-D scanning of an antenna. In this paper, we utilize linear array antennas and propose
a fast and high-resolution imaging algorithm. We extend the reversible transform for mono-static radars to apply
to bi-static radars to reduce the data acquisition time. The effectiveness of the proposed method is verified with
numerical simulations and experiments.
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Fig.1 System model.
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Fig.2 Assumed target boundary.
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Fig.3 Estimated image with the conventional method (quasi
wavefront is known).
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Fig.4 Estimated image with the proposed method (quasi wave-

front is known).
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Fig.5 Estimated image with the conventional method (quasi

wavefront is unknown).
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Fig.6 Estimated image with the proposed method (quasi wave-

front is unknown).
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Fig.7 Linear array antennas and the target.
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Fig.8 Arrangement of high-frequency relays and antennas.
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Fig.9 True target boundary used in the experiment.
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Fig. 10 Examples of the output of the matched filter (X1 =
100.0mm, Xr = —200.0mm).
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Fig.11 Estimated image with the conventional method in the
experiment.
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Fig.12 Estimated image with the proposed method in the exper-

iment.
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