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The Preliminary Evaluation of Generating Super-Resolution Satellite
Images Using Generative Adversarial Networks

Ting-Shao Chang ! Fuan Tsai 2

Abstract

This study explores the use of Generative Adversarial Networks (GAN) to enhance the spatial resolution of
satellite images, addressing resolution degradation caused by factors such as off-nadir angles, weather conditions,
and sensor limitations. The research utilizes medium, high, and very-high-resolution images, applying
downsampling and training the GAN to generate super-resolution images. During GAN training, the generator
reconstructs low-resolution images into super-resolution ones, while the discriminator distinguishes between
generated and real images. The study also utilizes the VGG-19 pre-trained model for feature extraction to improve
image quality. Experimental results show that image details become sharper as training progresses, and the GAN
outperforms traditional methods in terms of structural similarity. However, issues like color shifts and artifacts
emerged during image generation. To address these problems, the study recommends deeper training, post-
processing techniques, and model optimizations such as removing Batch Normalization. Overall, while GAN
models show potential for enhancing satellite image resolution, further improvements are needed to resolve color
shifts and artifacts, focusing on model stability and post-processing.

Keywords: Super Resolution, Satellite Imagery, Generative Adversarial Network, Deep
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