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ABSTRACT - Currently, plastic waste has caused significant environmental problems in
Thailand, with volumes increasing each year. In 2024, Thailand generated approximately 27.20
million tons of solid waste, of which plastic waste constitutes a substantial portion. Efficient
plastic waste management is essential, yet current systems rely heavily on manual labor, which leads
to inefficient sorting and causes plastics to mix with municipal waste resulting in burial,
burning, or leakage into waterways. This research proposes a deep learning-based plastic
classification system using the YOLOv8 algorithm applied to digital images of seven plastic types:
PET, HDPE, PVC, LDPE, PP, PS, and Other. Five YOLOVS variants (YOLOv8n, YOLOVSs,
YOLOv8m, YOLOVSI, YOLOvV8x) were trained on a dataset of 9,156 images and evaluated using
Accuracy, Precision, Recall, F1-score, and Top-1/Top-5 accuracy metrics. YOLOvV8n achieved the
highest overall performance with Accuracy = 0.77, Precision = 0.36, Recall = 0.27, Fl-score =
0.27, and Top-1 accuracy = 0.96, while requiring only 1.44M parameters and 3.3G FLOPs making
it the most suitable model for real-time deployment on resource-constrained devices. These
findings demonstrate the potential of Al-based systems to improve plastic waste management

toward a sustainable recycling ecosystem.
KEY WORDS -- Plastic Classification, Deep Learning, YOLOVS, Image Processing, Waste Management
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