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Satellite Image Processing Using Deep Learning

Networks on Big Data Platforms
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Faculty of Informatics Engineering, Tishreen University

Abstract

The recent advancement in remote sensing technologies made
satellite sensors capture high-resolution and hyper-spectral
images. These images contain valuable information and can be
utilized in many applications and different disciplines like land
cover classification, change detection and early warning of
disasters. These applications especially that depend on deep
learning technologies face the problem of high demands of
computation resources and take much time to execute on
traditional systems, and this problem got worse for applications
that require rapid response. Moreover, the increasing amount of
images generated by satellites needs a system that can store
massive volumes of data and has the ability to scale when their
size increases. This paper investigates the use of high-
performance systems and big data platforms where Spark and
Hadoop can be utilized in processing images with the help of
specialized distributed computing frameworks like Horovod
and TensorFlowOnSpark. A segmentation deep learning model
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was taken as an example application (U-Net) and the system
performance was evaluated in training and prediction
programs. Results showed a significant improvement in
execution time of the proposed approach compared to the
single machine approach and an ability to scale for different
big data cluster sizes.

Key words: Deep Learning, Satellite Image Processing, U-Net
Semantic Segmentation, Distributed Processing, High-Performance
Systems, Big Data Platforms,
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