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Abstract

Ultra wide-band (UWB) radar is considered to be a promising candidate for the next generation imaging system in a

variety of fields. UWB radar imaging method, SEABED (Shape Estimation Algorithm Based on Extraction of Directly

Scattered Waves) has been of great interest because of its high-speed imaging capability. This method has been designed

to employ a mechanical scanner that requires a long measuring time, preventing real-time operation. One solution for this

problem is introduction of antenna array systems. By using an antenna array, multi-static data are obtained but cannot

be effectively processed with the SEABED method because it was designed for mono-static data. A high-speed imaging

method, namely bi-static SEABED, has been proposed for ultra wide-band multi-static radar data. This method employs

a reversible transform called bi-static IBST derived for a fixed distance between transmitting and receiving antennas. This

study derives another transform, namely common midpoint (CMP)-IBST, for a fixed midpoint between transmitting and

receiving antennas. The performance of these methods are investigated through numerical simulations.
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Fig.1 System model.
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Fig.4 Image obtained using IBST for noiseless data.
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Fig.5 Image obtained using bistatic-IBST for noiseless data.
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Fig.6 Image obtained using CMP-IBST for noiseless data.

0000o0o0ooo0oooooOoOonO CMP-IBSTOOOOO
oo

010,111,000 12000000 10 mmOO0000O00O00
IBST, Bistatic-IBSTO OO CMP-IBSTOOOOOOOOO
gbooobooooooooboooooobobOoboobooooo

1.55 1 0.8
1.5 1 0.6
y[m]
1.45 1 0.4
1.4 0.2
1.35 0
138 14 145 15 155 16
X [m]

07 IBSTOOOOOOO (ODOO 1 mm)
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10.0 mm.

gboboooocoobobooooooboobOobOoboOobooooo
gbooooobooboooooobooboooooooboOoooo
obooooooooobooooboobooooboooboooo
oboooooooooooooboooooobooooboooo
gooooooboboooobooooboooooon 10,000 00O
00000000 O0ooooooOOd RMS (root-mean-square)
gooooooooobocobooooboooooooooooo
00000 CMP-IBST O Bistatic-IBSTOOOOOOOO
goooooooooooooboooooooooboooo
CMP-IBST O 00O Bistatic-IBSTOOOOOOOOOOO
O04emO00000000CCODOODOOOCOOODOOO
0O CMP-IBSTO S/NOOOUOOOOOODOOOOODOOO
O Bistatic-IBSTOOOOOOOOOOOOOOOOOOO
oooooooboooOoboooboooboboobooboooooo
O IBST O Bistatic-IBST OO OO ODO0O0O0O00O0O00O0OO
O000000o00o0o0oo0ooooooo0n SEABED
000 Bistatic-IBSTOOOOOOOOOOOOOOOOO
0000000 IBSTO Bistatic-IBSTOOOOOOOOO

0.8

0.6

0.4

0.2

1.35
1.35 1.4 145 15 155 1.6
X [m]

012 CMP-IBSTOOOODOOOD (D000 10mm)
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10.0 mm.

RMS Imaging Error [m]

7 —---O----Bistatic-IBST

R —@—— CMP-IBST

0.01
0.001 0.01 0.1 1

RMS Ranging Error [m]

0 13 Bistatic-IBST 00O CMP-IBST OOO0OO00O00ODO
Fig. 13 Imaging accuracy for bistatic-IBST and CMP-IBST.
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