THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. 2025 July; 36(7), 696~707.

http://dx.doi.org/10.5515/KJKIEES.2025.36.7.696
ISSN 1226-3133 (Print) - ISSN 2288-226X (Online)

21
(=]

rat

£ 0ol

—

1

CEBIR NS ST WRIYT . 92 - UHE

Hyun-Dong Kim - In-Hyeok Lee - Min-Gon Cho - Hee-Sub Shin* - Jae-Woo Ok* -
Min-Young Back* * Eung-Noh You* - Kyung-Tae Kim

2 o

A M dolte AA
FMCW SAR7} 58 5 428 2
stEglo] Aleko 2 Qs A st AstEE dHAl7E EA) s 01% —E.L%om o
gom I F SUE vlo|2E g 725 843 A AT A o) O‘E} omw AA EE 3 A e okd
g SR E Qe golth 7+ 747 o] 7 =
ahA gy, oo E Aol A golth 7 714

>
ol
=
_|_L4
%
e
N
iy
f
I
SR
a7
-3
<
o
:L
_O,d
)
El
=2
o
Ay

%‘ LS
AT AAEE GAs= 7“”% Xil oFstt}, o] & 9)3ll mutual coherent
f‘,_ i}

NIES 2te A% 255 FAste P4 3
processing 71¥F HIWHE AEat, 2 iy Aol die]l B9 A5 A5t ESPRIT ¢ elE< 53 27] poles
FAG olF F AT AT AAE HGOR A AT H RS st AA el B3t all-pole U@_g A
FAste] 3 F0E Aok Algdold A3, 2HEY AFHOoR FAstA AR 23S ANE FAA

A

Abstract

Synthetic aperture radar (SAR) enables high-resolution imaging, regardless of weather or lighting conditions. Frequency-modulated
continuous wave (FMCW) SAR has emerged as a promising solution for use with lightweight, low-power platforms, such as drones.
However, FMCW SAR systems suffer from limited range resolution, owing to hardware constraints. Bistatic configurations have been
proposed to overcome this problem, but maintaining safe distances between platforms introduces spectrum gaps that hinder signal synthesis.

This study proposes a range-resolution improvement method that compensates for the spectrum gaps caused by increased bistatic
separation. Using a mutually coherent processing-based approach, we estimated the initial poles by employing the ESPRIT algorithm and
performed phase alignment between the signals. The all-pole model was then refined to fill these gaps. Simulation results demonstrated
successful spectrum estimation and proper range profile formation, thus confirming improved resolution owing to the expanded bandwidth.
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Fig. 11. Simulation results of the scenario 2.
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