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Abstract

This research aims to develop an intelligent classification system for plastic waste
using artificial intelligence (Al), specifically Convolutional Neural Networks (CNNSs),
to enhance sorting accuracy and improve recycling efficiency in Saudi Arabia,
thereby aligning with Vision 2030 sustainability goals. The study focuses on the
unique waste management challenges prevalent in Saudi Arabia, particularly in
urban centers like Jeddah, with the goal of creating a system that has practical
applications in local recycling facilities. The methodology employed a mixed-
methods approach, which included a systematic literature review to identify key
research gaps, qualitative interviews with 20 relevant stakeholders to understand
local needs, and the subsequent development of an Al-based classification
system. This system was trained and validated using a combination of public
Kaggle datasets and preliminary local data from the Saudi Investment Recycling
Company (SIRC). The results of our experimental models indicate that the
proposed system is expected to achieve a classification accuracy of over 95% for
plastic waste, a significant improvement over traditional method. Furthermore, the
system is projected to reduce operational costs by 25% through optimized
collection routes powered by loT technology and increase recycling efficiency by
30%, which is anticipated to contribute to a 20% reduction in greenhouse gas
emissions. To ensure practical implementation and long-term success, the study
recommends expanding local data collection efforts, conducting rigorous real-
world testing in Saudi recycling facilities, and launching public awareness
campaigns to foster greater community participation in recycling initiatives.
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