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Research on detection method of bottle bottom defects
based on empty bottle detection robot system

Fan Tao' Zhu Qing' Wang Yaonan' Zhou Xianen' Liu Yuangiang’

(1. National Engineering Laboratory for Robot Visual Perception and Control Technology, College of Electrical and Information
Engineering, Hunan University, Changsha 410082, China; 2. Foshan Xiangde Intelligent Technology Co. Lid. , Foshan 52800, China)

Abstract : Aiming at the problem that the method of positioning the bottle bottom center is not accurate and the results for detecting the
anti-skid grain areas of bottom are unreliable, by taking advantage of the geometric features of anti-skid grain areas on the bottom of the
bottle, a localization algorithm based on variable weight random circle fitting the bottom is proposed in the paper. First, the bottom
center is quickly pre-positioned by gravity method, then the random variable weight circle fitting method is used to realize the precise
positioning. Finally, the suspected defect region of the bottle bottom image is detected, and area, contour length, average gray, gray
variance and circularity are extracted, then the support vector machine is used for classification and the defect is detected. The
experiment results show that the positioning error of this method is less than 6 pixels, and the detect accuracy is 92. 7% . It basically
meets the actual production requirements.
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Fig. 1 Structure of empty bottle detection robot
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Fig.2  Acquisition device of bottle bottom image
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Fig.3  Procedure of bottle bottom image location
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Fig.4 Each stage of image processing procedure
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Fig.5 Comparison of the standard circle fitting and the variable weight circle fitting
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Fig. 10  Experimental test platform
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Table 1 Circle positioning results of 12 test images
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