THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. 2026 March; 37(3), 301~308.

http://dx.doi.org/10.5515/KJKIEES.2026.37.3.301
ISSN 1226-3133 (Print) - ISSN 2288-226X (Online)

SAR %4kl Ao F4 AAdE A%
AeH B35 71F 4 dEZY 252 7)Y

Adaptive Block-Weighted Minimum-Entropy Autofocus for Global SAR Image
Quality Improvement

REgM-0l #3023

Yong-Sun Yoo : Chanhee Lee* - Woo-Kyung Lee

2 o

A AERI AERUMEAS TAATAIHSAR) 34 F2S PYA7IE DEHS 71004, 24 Foe)
714717} 748 AA Aol Aulsol B A2 oksAL B ARAl Ao 2 Afdo] AdEE FAIA 9,
B RNt oleld 204 A8 WY BAS $aa) 98 BE vel A= /0 439 NS £99 4%
g 22 712 2 AERY AEZHABW-MEA) 718 AT Ak /1MS MEA 404 are] B2(xe)d
AETS] YR Bafol, Ao RS 29 7127] AEAE FHOE 2qstel 94 WAsteg 37 o
BE AGS #8 QA LAFES k. 47 SAR HOlHE ol§F AFS B 4% AAAG ¥4 £Ho] EAD
S73014 A o) B4 A Aofe] F AERIE o 036 F2AACIE 1 009 A2, TR FD 2AYE
302 §29e G

Abstract

Minimum-entropy autofocus (MEA) is a prominent technique used to enhance the quality of synthetic aperture radar (SAR) images.
However, it faces a critical issue in which the gradient of the objective function is dominated by regions with strong scatterers, leading
to limited focus improvement in areas with weak or distributed scatterers. To alleviate this spatial optimization bias, this study proposes
an adaptive block-weighted minimum entropy autofocus (ABW-MEA) method that introduces adaptive weights based on block-level
entropy. During the MEA process, the proposed method uses the entropy information of each image block to dynamically adjust the
gradient weights of the low-quality blocks, ensuring that all regions are balanced during the phase error parameter estimation.
Experimental results using real SAR data demonstrate that in environments where strong and distributed scatterers coexist, the proposed
method reduces the local entropy of distributed target areas by approximately 0.36 (compared to a 0.09 reduction by the conventional
method), effectively resolving the spatial quality imbalance.
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Table 1. Experimental parameters.
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Parameter Values
Center frequency (GHz) 9.9
Bandwidth (MHz) 400
Sampling frequency (MHz) 10
PRF (Hz) 1,000
Velocity (n/s) 21.6
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Cross-range Vehicle
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(a) Experimental geometry (b) Operating environment
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Fig. 2. Experimental geometry and operating environment.
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Table 2. Experimental results.

Variables BPA MEA ABW-MEA
Full entropy 10.75 10.30 10.26
Blockl entropy 8.68 8.13 8.13
Block2 entropy 12.43 12.23 12.12
CR1 GSR (dB) —23.47 —48.09 —48.09
CR2 GSR (dB) —20.63 —3142 —45.80
e | e |

306

o 1o

x4 o) %4 oA ¥ &(GSR)= 7|E MEAY} 5%
o FFH(—48.09 dB)2E FAFH Al CR29] GSR<
712 —31.42 dBol A —45.80 dBZ < 14.38 dB A A
o} o] ARt 71Wo] Al H5 AHe 24 FHL 79
naHA AP eS FFALE st
9 55 F WA AvE e tig MEA 533 2
#2 Btk 1Y 5a)9) 71E MEA 239 18 5(b)9)
A 71 AE waLatH, AQE 7ol gt Anke] &
o & gtk FAHOE Ao 7IWLe A A
A9 A %4 FA& FA8E A9 B AY w4k 24
o] AAE ¢ ¥s] B3
Mﬂo 20] ojgt Zé A s A Y8, ds A

X]_O_ 7H}\']§’j—g—

AEZT] 124494
24 Al bz 12,059 12.02

(@) 71¥ MEA A& 9% (b) ABW-MEA #& <73
(a) Conventional MEA result (b) ABW-MEA result

© B A% (MEA) @ B 7 2(ABW-MEA)
(¢) Block B (MEA) (d) Block B (ABW-MEA)

J8 5. AvgL 2 AExd 43
Fig. 5. Autofocus results of scenario 2.



®3 43 2%
Table 3. Experimental results.

Variables BPA MEA ABW-MEA
Full entropy 18.81 18.66 18.59
Block A entropy 12.44 12.05 12.02
Block B entropy 14.76 14.67 14.40
Iteration - 10 10
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