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ABSTRACT

This thesis investigates the effectiveness of remote sensing and machine learning techniques in
producing higkaccuracy geological mapping products, with a case study in thei Kim@ri

region (Central Evia, Greece). The methodological approach was dagskd integration of
satellite data from Sentindl, Sentinel2, and Landsa8, alongside a comprehensive set of 39
remote sensing variables, including spectral indices, GLCM texture metrics, reflectance
indicators, and dimensionality reduction compone(PCA/MNF). Four classification
algorithmsi Random Forest, Gradient Boosting Tree, Classification and Regression Tree, and
a Stacked Ensemble Modelwere applied to three selected areas of interest with varying
lithological and tectonic complexity. Modealutputs were compared against fiblased
lithological information derived from the engineering geological map of llia (R@a8were
evaluated through quantitative accuracy metrics. Results demonstrate that machine learning
algorithms, especially ensemidased models, can significantly enhance lithological
discrimination, particularly in inaccessible or logistically constrairegdons. The combined

use of remote sensing and algorithmic tools proved to be valuable in reducing fieldwork costs,
improving reproducibility, and enriching geological information, thereby supporting informed
decisionmaking in geotechnical, environmentahd spatial planning contexts.
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GTB Accuracy vs Number of Trees
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Confusion Matrix (Ground Truth: Rows, Prediction: Columns)
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Confusion Matrix (Ground Truth: Rows, Prediction: Columns)
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Gradient Boost - Train Confusion Matrix Heatmap
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Stacked Model - Train Confusion Matrix Heatmap
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