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UWB Radar Imaging of a Target with Arbitrary Translation and Rotation Motion

using a Small Number of Antennas
Takuya Sakamoto and Toru Sato (Kyoto University)

Abstract

Ultra Wide-Band (UWB) radar has been considered a promising technology for the development of a reliable security
system. The development of a simple high-resolution radar imaging system on a cost-effective basis is particularly relevant.
One important factor is the number of antennas used for imaging as this affects the cost effectiveness of UWB radar.
A number of imaging methods and systems have been proposed with better capability. However, these methods employ
systems with large scale antenna arrays, which makes them too costly to use in practice. Matsuki et al. proposed a UWB
radar imaging method using only three antennas by estimating the motion of the target, assuming that the target moves in
unknown orbit without rotation. This paper presents a UWB radar system using five antennas for simultaneous estimation

of the target’s shape, translation and rotation. The performance of the proposed method is established by numerical

simulations.
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Fig.1 Assumed system model.
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Fig.2 Assumed elliptic target shape and motion with rotation.
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Fig.3 Estimated scattered points for an elliptic target.
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Fig.4 Estimated elliptic target shape after compensation for

the motion.
0.8
0.7 3
0.1 8-0.3
L ) )
0.5
E 0.4 \—/
> /\
0.3 \
0.2
5=0.0 8=0.2
0.1

0

0 0j1 O..2 0..3 0..4 0..5 0..6 O..7 0.8
x [m]
05 0006000000000 ODOOO
Fig.5 Assumed target shapes with different § values.
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Fig.6 Measured range data using 5 antennas.
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Fig.7 Estimated scattering centers for non-elliptic target.
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Fig.8 Estimated elliptic models for non-elliptic target.
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Fig.9 Estimated and actual translation orbits for non-elliptic

target.
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Fig. 10 Estimated and actual rotation angles for non-elliptic

target.
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Fig.11 Estimated non-elliptic target shape after compensation

for the motion.
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Fig.12 Estimated target shape with the proposed method.
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