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Comparison of Time-Domain Imaging Algorithms for Ultra-
Wideband Radar with One-Dimensional Synthetic Aperture

Z1 [H El]-.g X

=] L— [

3.4 s

Daeman Kim - Jin-Young Hong* - Kangwook Kim
2 <%

B =244+ Delay-Sum Back Projection(DSBP) 71 3} finite-difference time-domain ¥ 2.2 F#H time re-
versal(FDTD-TR) 71§ A9 dolHe] A48y, 1 AAE vlLdth F 7[HL BF AFFd 7]ike E 714
SZ2A 23Y Hold ASE Astd BHo A AX% Ego 7k S AL Aok 4388
A% 2FU Y dolde WENZ BA7], A3 V tholE e, 20, Ao} HFEE 7A=Y, Holn
NFAL JHUE 139 27050 FAAE 48 dolEe A3 g3 288 E T, ol AAS
1y Azt Yk F 7IHE Y98 FREFNA FYe do[Eel # 85w, DSBP 72 FDTD-TR 7%l
Hlal o U2 g3s A4 J BE AZe] Adde AL Btk

Abstract

Delay-sum back projection(DSBP) algorithm and the time reversal algorithm based on the finite-difference time-
domain method are compared. The two algorithms, which operate in the time domain, can process the ultra-wideband
(UWB) radar data to generate images that are close to the original location and shape of the target. For the experiment,
the UWB radar consists of a network analyzer, a resistive V dipole antenna, a scanner, and a control computer. The
radar aperture is synthesized by linearly scanning the antenna. A calibration procedure is applied to the measured data
to remove signal distortion and clutter. The two algorithms are applied to the same data on the same platform. It is
shown that the DSBP algorithm produces better images but takes longer time to produce the images than the FDTD-TR
algorithm.
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Fig. 1. Raw signals received from the aperture and
the processed image.
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Fig. 2. Configuration of the aperture and the target.
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Fig. 4. Photograph of the ultrawideband radar system.
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Fig. 5. Network analyzer and antenna connection.
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Fig. 6. Diagram of network analyzer and antenna.
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