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(57) Abstract :

This invention introduces a machine learning (ML)-driven waste classification system that efficiently distinguishes between organic and non-organic waste materials to
improve waste management processes. Leveraging a combination of sensors, cameras, and a deep learning model trained on extensive datasets, the system analyses
waste items in real time, achieving high accuracy in classification. Waste materials are transported through the system on a conveyor where sensors, including infrared
and spectral imaging, capture data on each item’s composition and physical attributes. This data is then processed by the ML model, which has been trained to
recognize patterns unique to organic and non-organic materials. The classification results direct each item to its respective bin or processing line, allowing organic
waste to be channelled for composting and non-organic waste for recycling or disposal. By employing adaptive learning, the system continually improves its accuracy
by adjusting to any changes in waste types and composition, making it suitable for diverse and variable environments. A feedback loop is incorporated, allowing the
system to log misclassifications and adjust its algorithms for future processing, thus maintaining a high standard of sorting precision over time. Additionally, the
modular nature of the system makes it compatible with both large, centralized facilities and smaller, decentralized setups, enabling localized waste sorting and reducing
transportation requirements. This reduces carbon emissions associated with waste transport, supporting a more sustainable, circular economy model. The ML-driven
system not only reduces manual labour and associated costs but also improves the purity of waste streams, enhancing the quality of recyclable and compostable outputs.
This innovation represents a significant advancement in waste management technology, promoting environmental sustainability by increasing recycling rates, reducing
landfill use, and lowering contamination in organic waste streams.
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