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Automatic Day-Night Adaptive Cloud Image Enhancement for Meteorological Services
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Abstract

This paper presents the development of a meteorological
service system that classifies cloud formations into five
categories—BKN, CAVOK, FEW, OVER, and SCT The classification
process interprets sky coverage in Oktas by dividing each image
into eight segments. A key innovation of the proposed approach
is its image enhancement strategy, which refines prominent
cloud features through metric-based calculations combined
with four distinct enhancement algorithms. The system
automatically selects the most suitable algorithm according to
lighting conditions, distinguishing between bright and dark skies.
Deep learning techniques are employed for both training and
prediction, with model performance assessed using weights
generated during training. The experimental evaluation utilized
a dataset of over 10,000 cloud images, resulting in strong
performance metrics, recall,

mMAP@50, and mAP@50-95 scores of 90.6%, 92.7%, 97.1%, and

including average precision,

97.1%, respectively.
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