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Abstract

Misclassification of recyclables in households and public spaces is one of the major causes of low
actual recycling rates. In this paper, we propose a design of a smart recycling sorter system that
deploys a YOLOZ26n-based object detection model on a Jetson Orin Nano Super edge device,
integrated with an Arduino and servo motors via serial communication for real-time detection,
classification, and automatic disposal of recyclables into designated bins. The model was trained
on the AIHub household waste dataset across seven classes —metal can, paper, PET bottle, plastic,
styrofoam, vinyl, and glass bottle —achieving a detection performance of mAP50 0.983, Precision
0.972, and Recall 0.965. The model was further optimized via TensorRT FP16 conversion, achieving
an inference time of 10.40ms on the Jetson Orin Nano Super, validating the edge deployment

feasibility of the proposed system.
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