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Design of plastic sorting method and implementation on Zynq
LU Chuan, HUANG Zhiyu, LIANG Fengxia, ZHU Zhiguo, LUO Linbao

(School of Microelectronics, Hefei University of Technology, Hefei 230601, China)

Abstract; The recycling and reuse of waste plastics is one of the important methods to solve the current environmental pollution and
resource waste caused by plastics. The difficulty lies in the low efficiency and slow speed of using traditional methods to identify and
classify plastic types. This article presents a method for plastic sorting using a near—infrared spectrometer to acquire plastic spectral
images and a convolutional neural network algorithm based on Zynq. The hardware design and performance test of the system were
carried out on Xilinx Zedboard. The system is hardware designed and performance tested on the Xilinx Zedboard development
board, and the data is compressed using fixed—point quantization and the data storage method is optimized. Finally, with a forward
inference speed of 0. 13 ms and a recognition accuracy of 92. 6%, the system successfully classifies six types of plastics including
polyethylene, polypropylene, and polystyrene.
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Fig. 1 Near—infrared spectra of 6 plastics
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Fig. 2 Grayscale conversion diagram of 6 kinds of plastics
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Fig. 3 System frame diagram
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Fig. 7 Hardware design of Conv module
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