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Abstract: In response to the shortcomings of traditional sorting methods in the recycling of waste plastics, such
as low efficiency and poor accuracy, the insufficient robustness of conventional near—infrared ( NIR ) identification
technology for dark, aged, and modified plastics, and the lack of an online sorting full-process closed—loop system
suitable for industrial scenarios, this paper has developed a waste plastic material online identification and sorting
decision—making system based on NIR-AI fusion. Firstly, an integrated software and hardware system architecture
of "collection — preprocessing — identification — decision — execution" was designed; secondly, the spectral
preprocessing process was optimized, and a lightweight one—dimensional convolutional neural network ( 1D-CNN )
identification model integrating attention mechanism was proposed; finally, a sorting decision algorithm with
confidence level classification, time sequence matching, and speed adaptation was designed. Experimental results
show that the system has a laboratory static identification accuracy of 99.32% for 8 common waste plastics, an online

sorting average accuracy of 98.75% at an industrial line speed of 2 m/s, and an identification accuracy of over 96%
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for black, aged, and contaminated plastics. It has high precision, high real-time performance, and strong robustness,

providing technical support for the high—value recycling of waste plastics.

Keywords: Near—infrared spectroscopy; Artificial intelligence; Waste plastics; Material identification; Online

sorting system
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