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Geometric Analysis of Optimized Range Cell Migration Trajectory
for Squint Synthetic-Aperture Radar System

SR

Olol

x|

rtol
rol

sE - ZHE - 280

Mol

Ji-Hwan Hwang - Duk-Jin Kim - Seung-Hoon Han* - Jae-Hyoung Cho* - Hyoi Moon*

B eRoME A~ E SAR(synthetic aperture rdar) A2~8-S 913 2 % 3H¥l RCM(range cell migration) #% £}
71eteHd HWE ol &l EAety, 1 AHE SAR FAEAARE Tl AEeh ol & Sl A wSkE Ay
ZHE 2FE SAR A" 9 A4S #2433, FMCW-SAR(frequency modulated continuous wave: SAR) Al 5
3 Fourier M3HS 7|WHO 2 ¢ ASHAAA S Tl £Z29 9 RCM 5A4FFE FEgh 78X E o83l &

T Z22 %99 RCM &4 3= RDA(range Doppler algorithm) 7|9+ 2 E SAR GAEH9S ¢ RCM B A A4 3 A
Bl 71EgrEAN ALEH, 1 »47‘4§}51 EAE H]JJ- 7::45@‘:}. Sz thy] £AZAA}E AFE AR 45° °]LH
of EAHLNA 5% 2AE ®

2

e

o
?L' Pﬂ td rE
e o (o uju

Abstract

In this study, an optimized characteristic function of the range cell migration(RCM) trajectory for a squint synthetic-aperture
radar(SAR) system is analyzed using a geometric approach, and its performance is validated through the reconstruction of an SAR
image. To achieve this, a range equation of a squint SAR system is developed in a rotational transformed coordinate, and the
characteristic function of the RCM trajectory is transformed to the Doppler domain using a frequency-modulated continuous wave-SAR
signal model and Fourier-transform-based signal transformation process. This formula developed through geometric analysis is applied
in RCM correction and matched filtering for squint SAR image processing. Its optimized performance is compared and validated in
the same process. The analysis results indicate that the resolution included an error of approximately 5 %, compared with the predicted
result, in the analysis range within a squint angle of 45°.
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Fig. 1. Geometry of squint SAR system.
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