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Motion compensation of the terahertz Synthetic Aperture Radar

DENG Chugiang, LI Chongyi, LIU Zhenhua, WANG Xia, JIANG Tao
(Nanjing Research Institute of Electronic Technology, Nanjing Jiangsu 210039, China)

Abstract: Terahertz wave is the natural extension of the electromagnetic wave from the millimeter-
wave to the higher band. Extraordinary physical properties are exhibited in this band, which makes the
breakthrough advance of the resolution and the image frame of terahertz Synthetic Aperture Radar(SAR)
possible. Much attention has been atiracted to the research of the terahertz SAR. There are many
differences between the terahertz SAR and the traditional SAR, one of the most important difference is the
treatment on the motion compensation. Because of the wavelength of the Terahertz SAR is much shorter
than that of traditional microwave, the compensation of the tiny vibration of the platform which can be
ignored at the traditional SAR should be treated precisely. The motion compensation method of the
traditional SAR is reviewed briefly. The impacts of all kinds of motion error are included, and the impact
of the high frequency vibration is analyzed in detail. A motion compensation method is proposed according
to the imaging method of the vibration targets. The numerical tests validate the proposed method.
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Tablel Parameters of the simulated THz SAR

carrier frequency 220 GHz
) ) azimuth resolution 0.06 m
@  KTA imaging range resolution 0.08 m
slant range 2000 m
velocity of the radar 30 m/s
pulse width 166 ps
paired echoes focused bandwidth of the pulse 1.5 GHz
PRF 6 000 Hz
@ signal of interest
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Fig.6 Comparison of the images before and after suppression
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