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ABSTRACT

Deserts pose environmental and economic challenges, and remote
sensing satellite imagery (SRSI) is an important tool for studying them.
Machine learning (ML) contributes to the analysis of these images to support
sustainable development. This thesis aims to improve four ML approaches
by combining them with pre-training methods to achieve multi-model
learning. Two pre-training methods (Xception and DeneseNet201) were
used to extract features, connect them, and feed them into machine learning
algorithms (Light GBM, Decision Tree, Naive Bayes, and K-Nearest
Neighbor). Furthermore, ensemble voting was used to improve the results
of machine learning algorithms (DT, NB, and KNN) and overcome their
shortcomings. The models were tested on data (SRSI) taken from Kaggle
and data collected from several different sources, such as NASA and Nimbo.
On both datasets, the proposed model was compared with previous and
traditional studies. The results showed that the LGBM method outperformed
previous, traditional methods by 99% in precision, recall, and F1-score, and
by 100% in AUC-ROC. The ensemble voting method also achieved 96% in
precision, recall, and F1-score on the first dataset but 91% on the combined
dataset, as well as 99% AUC-ROC on both datasets. The previous study
achieved an accuracy of 90-92%. Compared to standard methods, Xception,
applied alone for feature extraction without combining it with DensNet201,
achieved 97% accuracy on the first dataset but only 95% accuracy on the
second. DensNet201, used alone for feature extraction, outperformed
Xception, achieving 98% accuracy across both datasets, while Xception
achieved 97% accuracy on the SRSI dataset and 95% accuracy on the

combined dataset.
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