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Effective Data Preprocessing and Augmentation Methods of SAR
Images for Optical Image Translation
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Abstract

Synthetic Aperture Radar (SAR) imagery offers the advantage of acquiring high-resolution images regardless of weather or
lighting conditions, but its utility is limited by speckle noise, which degrades image quality and complicates interpretation. To
overcome these limitations, research is needed to convert SAR images into more useful, optical-like imagery. In this paper, we
apply a conditional diffusion model to transform SAR images into optical images, incorporating data augmentation techniques
(horizontal flip and 90° rotation) alongside our proposed preprocessing methods-stretching and +0.2% scaling. Experimental results
demonstrate that these augmentation and preprocessing techniques reduce the Frechet Inception Distance (FID) by up to 6.83%,
guiding the model to generate images closely resembling real optical imagery. The proposed approach expands the applicability of
SAR data and is expected to advance satellite image analysis across disaster management, environmental monitoring, urban
planning, and other domains.
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Fig. 1. Block diagrams of the GAN model and the conditional diffusion model
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