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Stability Analysis of ScanSAR Descalloping Based on Azimuth Radiometric
Baseline under Scene Homogeneity
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Abstract

The ScanSAR mode offers wide swath coverage; however, it inherently entails scalloping, a periodic radiometric fluctuation in the
azimuth direction due to burst mode operation. Although methods for estimating a radiometric baseline from the average azimuth intensity
profile have been used for correction, their performance depends on the statistical properties of the reference scene. This study analyzes
the impact of scene homogeneity on the performance of the scalloping period and modulation component estimation. The experimental
results demonstrate that using heterogeneous reference regions causes estimation errors owing to terrain interference, leading to intensity
distortion in the corrected image. Conversely, homogeneous regions allow for stable estimation of the modulation components and effective
correction. These findings underscore the necessity of selecting statistically homogeneous regions for robust ScanSAR descalloping.
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Fig. 1. Scalloping simulation and ROI selection based on
scene homogeneity (cyan: homogeneous, red: hetero-
geneous).
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Table 1. Scalloping period estimation by reference region.

Homogeneous region | Heterogeneous region

Peak-find 150 90

FFT spectrum 150 152

Gain (dB)
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Fig. 2. Estimation results of modulation component.
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Fig. 3. Comparison of descalloping SAR images based on
reference scene homogeneity.
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Azimuth Intensity Profiles Comparison in Sea-Island
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Fig. 4. Comparison of descalloping SAR profiles based on

reference scene homogeneity.
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Table 2. Quantitative descalloping metrics (unit: dB).

Heterogeneous-
based

Homogeneous-
based

Sea-island | Land-city | Sea-Island | Land-city

3.56 428 0.55 0.72

1.08 1.15 0.1 0.12
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