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Abstract:

Recent advancements in satellite technology have significantly
expanded data acquisition capabilities, making satellite imagery more
accessible than ever before. Despite these advancements, the
evaluation of classification performance for satellite imagery still
necessitates effective interpretation techniques. Image classification, a
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widely adopted approach for extracting valuable information, has
witnessed a notable increase in the application of machine learning
methodologies. However, the effectiveness of supervised machine
learning tools heavily depends on the quality of the training data in
this study, | employed a modern technical approach using the Random
Forest classifier, one of the most prominent supervised machine
learning algorithms. The study compares the efficiency of pixel-based
classification and object-based classification using Sentinel-2 satellite
imagery. The Overall Accuracy (OA) for ground truth data in the
training samples reached 0.94 for pixel-based classification and 1.00
for object-based classification. For validation samples, the OA values
were 0.79 and 0.78, respectively. The Weighted Average Accuracy
was 0.95 and 1.00 for the training samples, while for validation
samples it reached 0.79 and 0.77, respectively, these accuracy metrics
highlight the superior performance of the object-based classification
approach. The results can serve as a valuable reference for future land
use and land cover (LULC) studies in the Kingdom of Saudi Arabia,
contributing to enhanced classification accuracy while reducing the
time and effort required to develop a comprehensive geospatial
database with full technical specifications and spatial data attributes.
This is especially significant given the absence of a standardized
national classification system for Saudi Arabia, aside from a
generalized global classification scheme with limited category
representation for the region Furthermore, a thematic map was
produced, incorporating all essential cartographic elements, to
illustrate the optimal land use and land cover classification for Al-
Kharj Governorate, located within the Riyadh Region of the Kingdom
of Saudi Arabia.

sdaial)
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