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Fig.1 Schematic of acquisition system for potato
transmission image
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Fig.2  Schematic of acquisition system for potato

reflection image
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Fig.3  Flowchart of potato samples separation

(c)
K4 S S EREA > B 45

Fig.4 Results of qualified potato samples segmentation
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Fig.5 Results of segmentation of different potato defect images
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Tab.2 Results of transmission and reflection

methods for potato defects detection
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Comparison of Transmission and Reflection Imaging Technologies to
Detect Potato Defects Based on Machine Vision Technology

Li Xiaoyu' Tao Hailong' Gao Hailong' Li Peng' Huang Tao' Sun Jinfeng’
(1. College of Engineering, Huazhong Agriculiural University, Wuhan 430070, China
2. College of Mechanical Engineering, Hubei University of Technology, Wuhan 430068, China)

Abstract; With the aim to solve the accurate rate short of reflection imaging technology to simultaneously
detecting internal and external defects of potatoes, a nondestructive test technology based on transmission
imaging and machine vision technology was proposed. It is concluded that the combination of hill
climbing method and region growing method is the optimal image segmentation method for transmission
and reflection images of potato by studying image preprocessing methods. Partial least squares — support
vector machine (PLS —SVM) method was employed to establish the potato defects recognition model for
transmission and reflection images of potato. In the potato internal defects detection, the classifying
correct rates of the transmission and the reflection imaging technology are 96.30% and 59.26%
respectively; in the potato external defects detection, the classifying correct rates are 94.20% and
89.86% respectively; in the simultaneous potato internal and external defects detection, the classifying
correct rates are 95.83% and 81.25% respectively. The research results show that the transmission
method is better than the reflection method in detecting potato internal and external defects alone, or in
detecting the internal and external defects simultaneously.

Key words: Potato Defect detection Transmission image Reflection image Machine vision



