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Quality Improvement of Synthetic Aperture Radar Images in Curved-Orbit
Geometry Using a Post-Focusing Algorithm
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Abstract

Even after typical synthetic aperture radar(SAR) processing, targets distributed along the azimuth direction have residual errors. As
these errors significantly degrade the image quality, particularly when the targets are positioned at different heights in the curved-orbit
SAR geometry, further processing is required after curved-orbit SAR imaging. Accordingly, we propose a post-focusing algorithm for
SAR images in the curved-orbit geometry. In the proposed method, azimuth block filtering, in which azimuth-dependent residual errors
are compensated, is applied to the SAR images. This block compensation is repeated for every azimuth block, and the SAR images
are reconstructed with block recombination. Through high-resolution curved-orbit SAR simulations using isolated point targets, we
demonstrate that the proposed post-focusing algorithm can improve SAR image quality by compensating the azimuth-dependent residual
errors.
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Table 1. Simulation parameters.
Satellite height 550 km
Ir{e:s:ctt ott(‘) lz;n]i’ schfth: S0'm, 0 m, =30 m
Satellite’s velocity 7,584 m/s
Integration time 5s
Carrier frequency 10 GHz
Radar bandwidth 500 MHz
Doppler bandwidth 21.56 kHz
Pulse repetition frequency 5 kHz
Pulse width 2 us

Slow time (s)

05

8148 8149 815 8151 8152
Slant range (km)

814.5 K146 814.7

J3 3. SAR FAlkls

Fig. 3. SAR received signal.
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PSLR(dB) ISLR(dB) IRW(samples)
Rg.: —13.2565 | Rg.: —10.1848 Rg.: 68
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Az: —12.5087 | Az: —9.3893 Az: 94
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Target B
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Rg: —13.2443 | Rg.: —10.1698 Rg.: 67
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Fig. 5. SAR images for targets in Fig. 4(a).
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Fig. 6. SAR images for targets in Fig. 4(b).
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H 3 39 6 U@ GA4ER sl
Table 3. Image quality parameters in Fig. 6.

PSLR(dB) ISLR(dB) IRW(samples)

Rg.: —13.2670 | Rg.: —10.1845 Rg.: 68
Target A

Az: —132753 | Az: —10.2389 Az: 93

Rg: —13.2669 | Rg.: —10.1842 Rg.: 68
Target B

Az: —13.2763 | Az: —10.2383 Az: 93

Rg: —13.2653 | Rg.: —10.1699 Rg.: 67
Target C

Az: —132743 | Az: —10.2380 Az: 93
FBHOZ ) YPoR FI )9 HEY HBE
of et G F2 MAvks Seleiich &, At &
19 AaA (practicality) & H53H7] A= B9
Be oy 27 % B9 94 7 24 A 0E v
< UL EAsf ok &, ofell g AF= FF F7H4
o= g Aot}

.2 2
2 ERAE FH/IS N WeYFeR RXE ¥

50 ol QS HAste FA2] EidEs Al
Atk Akd FAE duelEe FAs] s 1A 7]
AE SAR G/l dis e 55 BE Y S YT 7
g 52 Gl ek e LAE Akt BAsd
thoojm 271 £ 9@9le] o] oA BAAEES BE
e B R4 S5 tiel] whEste] Fsiglon,
HAFHOR ol 23 HAido]l gh5d W £ 4=
= AYTLEN SAR Y] FRS A A3
ok AlQtE FA FuFe 284S AFE 4
HARAE o] dd Aedolde Fdaion, Aedol
A ZHS Fal A FA daegol U9 EE %
A AZEY B A5 HFHoR HAse] SAR o
4o FAS FPANGE AL HAT 4 Ao
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