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Beverage Bottle Cap Inspection and Rejection System
Based on Machine Vision

ZHOU Xiangrong' ,ZHANG Xin' ,SONG Weiwei’ ,ZHU Qiaogiao' ,JI Shaokun',LIU Lizheng'

(1. Electromechanical Research Institute , Hangzhou Wahaha Group Co. , Lid. ,Hangzhou 310018 ,China;
2. Stiubli ( Hangzhou) Precision Machinery & Electronics Co. , Ltd. , Hangzhou 310018, China)

Abstract ; In order to solve the problems such as high labor intensity and low production efficiency in screening beverage
bottle caps with defects, a beverage bottle cap inspection machine based on machine vision was designed. The overall
structure and working process of the visual inspection machine were proposed. To ensure the stability of the visual
inspection, the bottle caps were collected first and then output at an equal distance by using the inclined slide and star
wheel structure. Two visual inspection stations were used to detect around and inside the cap respectively, which
reduced the complexity of the mechanism and improved the efficiency and accuracy of visual inspection. The high-speed
gas nozzle device was adopted to achieve high-speed and accurate rejection of unqualified caps. The results show that the
equipment has a detection accuracy rate of up to 99.99% , a production speed of 800 pieces per minute, which greatly
reduces human labor while ensuring product quality and realizes the intelligence of the bottle cap inspection line.

Keywords : machine vision ; beverage bottle caps;inclined slide ;star wheel
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Figure 1  Defect-free bottle cap
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Figure 2 Bottle cap inspection and rejection system
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Figure 3 Bottle cap defect inspection process
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Figure 4 Cap input and distance separation mechanism
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Figure 6 Bottle cap cross-section and

internal inspection mechanism layout
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Figure 7 Bottle cap circumferential

inspection mechanism layout
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Table 1  Parameters of rejection mechanism components
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Figure 8 High-speed belt conveyor line
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