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Compared to Pixel-Based Classification

Dr.Eng Fadi CHAABAN*
Abstract

The rapid expansion of urban areas poses a significant challenge to
sustainable development and resource management. Free Sentinel-2
satellite imagery, with its 10m resolution, provides essential data for
producing accurate maps of built-up areas. When integrated into
Geographic Information Systems (GIS), these maps serve as powerful tools

for urban planning, environmental monitoring, and disaster response.

This research aims to evaluate the performance of object-based
classification algorithms compared to pixel-based classification in
extracting built-up areas from Sentinel-2B satellite images. Various
algorithms were applied to a study area in Tartous Governorate, Syria,
including Decision Tree (DT), Random Tree (RT), k-Nearest Neighbors
(KNN), and Bayes for object-based classification, in addition to the
application of decision rules. Meanwhile, supervised classification

(Maximum Likelihood Algorithm) was used for pixel-based classification.

The results showed that object-based classification generally outperformed
pixel-based classification, especially when using decision rules and the
Bayes algorithm. This is attributed to the ability of object-based
classification to utilize contextual information and structural characteristics

of built-up areas, improving classification accuracy.

The decision rules approach achieved the highest accuracy, with an overall
accuracy of 94% and a Kappa coefficient of 0.85, compared to 89% and
0.74 for pixel-based classification. However, the choice of the best
algorithm depends on the required balance between user accuracy and
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producer accuracy, as well as the nature of the data and the studied area.
Differences in the proportions of built-up and non-built-up areas between
methods reflect variations in classification accuracy, necessitating an
examination of each method's characteristics to choose the most suitable
one according to the objective and studied environment.

Keywords: Built-up areas, Sentinel-2, Geographic Information Systems(GIS),
Object-based classification, Pixel-based classification.
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Pixel-based 0.89 0.74 0.77 0.87
OBIA_DT 0.9 0.75 0.93 0.42
OBIA_KNN 0.9 0.75 0.83 0.81
OBIA_RT 0.92 0.78 0.93 0.76
OBIA_Bayes 0.93 0.83 0.93 0.83
OBIA_decision_rules 0.94 0.85 0.9 0.89
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