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Minimum-Entropy-Based Autofocus Method for Real SAR Images
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Abstract

In cases of airborne equipped with SAR, because the occurrence of motion is inevitable, it is necessary to apply autofocus techniques
to SAR images to improve the image performance degradations caused by residual errors. Herein, a robust autofocus algorithm based
on the minimum entropy criteria is proposed for the real SAR data in the spotlight mode. The convergence condition of the phase
error estimation is checked at every iteration and if it is violated, the size of the phase error estimation is adjusted to the convergence
condition. The real SAR raw data is used to demonstrate the excellent performance of the proposed algorithm.
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Fig. 3. Motion characteristics of platform(range, altitude).
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Fig. 8. SAR image formation results.
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Table 1. Entire image entropy change before/after AF.

Entire image entropy

AF algorithm Before AF After AF
PGA 7.6368 6.7268
ME-AF(original SU) 7.6368 6.8223
ME-AF(proposed SU) 7.6368 6.7133
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Table 2. Performance analysis before/after AF.

AF Less homogeneous | More homogeneous
algorithm Before AF| After AF |Before AF| After AF
Entropy | 11.5087 | 11.2356 | 11.7551 | 11.6064
PGA | Iteration - 8 - 8

Time(s) - 0.238 - 0.236
Entropy | 11.5087 | 11.2037 | 11.7551 | 11.4494

I\:EF_ Iteration - 173 - 242

Time(s) - 1.443 - 1.7
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