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An Experimental Study for High-speed and Accurate 3-D Imaging Algorithm

with Spectrum Shift Correction for UWB Pulse Radars
Shouhei Kidera, Takuya Sakamoto and Toru Sato (Kyoto University)

Abstract

UWB pulse radar systems have a great advantage for a high range resolution imaging, which can be applied to target

detections or self-localizationing systems for robots or vehicles. We have already proposed a fast and stable 3-D imag-

ing algorithm with an envelope of spheres, which is applicable to an arbitrary target shape. However, the estimated

image with this method is distorted especially around the target edges due to scattered waveform deformations. In

this paper, we propose a fast and accurate 3-D imaging algorithm by directly compensating for these distortions with

a spectrum offset correction. The application examples with numerical simulations and an experiment verify that the

proposed method accomplishes high-speed, accurate 3-D imaging, including target edges, with the order of 1/100 center

wavelength of the UWB pulse.
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Fig.1 Relationship between r-space (Upper) and d-space

(Lower).
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Fig.2 Relationship between a target boundary and an enve-

lope of circles.
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Fig.3 Estimated image with Envelope.
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Fig.4 Accuracy for quasi wavefront with Envelope.

70x1072A 000000

00000000000000000000000000
0D0000D00000000 (Envelope+WEODODOO)
0oooooo[11),[12. 0000000000 00000
000000000000 000000000000000
000000000000000000000000000
0000000000000 000D00000000000
000000000000000000000000000
0000000000000 D0000D00 2000000
00D01.0x10722000000000000000000
ooooDoo

00000000 30000000000000000 50
60 Envelope+WEDODDODODOOOODOOOOOOOOO
000000000000 0000 20000000000
000000000000 000000000000000
0D0000000000000000000000000
00000000 3.0x10722000000000000
00000000000 000000000000000

True ----
09 Estimated —
10¢ ﬁ
1.1¢

P
/ ‘:‘m “W

I
IM

1.2
Wiy

0 5 Envelope+WEOOOOOO
Fig.5 Estimated image with Envelope with WE.
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Fig.6 Accuracy for the quasi wavefront with Envelope with
WE.
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Fig.7 Matching examples between scattered and transmitted

waveforms.
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Fig.8 Estimated image with Envelope with SOC.
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Fig.9 Accuracy for the quasi wavefront with Envelope with

SOC.
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Fig.11 Estimated image with Envelope in the experiment.
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Fig. 12 Accuracy for the quasi wavefront with Envelope in the

experiment.
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Fig.13 Estimated image with Envelope with SOC in the ex-

periment.
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Fig. 14 Accuracy for the quasi wavefront with Envelope with

SOC in the experiment.
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