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Injecting plastic gear defect detection system based on machine vision

CHEN Shuo, LIN Hong-yi, BIAN Bao-yuan, ZHAO Zi-yang, TANG Xu-sheng
(School of Mechanical Engineering and Automation, Fuzhou University, Fuzhou 350116 ,China)

Abstract: Aiming at the problems of low efficiency and high influence of human factors in manual inspection of gear defects, a detection
method of water meter gear-defect based on machine vision technology was proposed. Firstly, the overall scheme of the water meter gear
visual inspection system was designed, and a three-dimensional model of gear visual inspection system was constructed. Secondly, the
median filtering method was used for image smoothing processing of the collected images and the edge extraction was done by using the Canny
operator. Then, the template matching algorithm combined image pyramid and shape matching was used to find the position relationship
between the gear edge contour and the template, and both of their center of gravity could be overlapped by using affine transformation
operator. Finally, the maximum error between the template and the outer profile of the gear to be detected was extracted by calculating the
Hausdorff distance between the two to identify defective products. A testing platform was established to test the actual gears and verify the
gear defect detection system. The experimental results show that the proposed method can effectively detect the defects in the bearing end
face. The false detection rate is less than 2% and the undetected rate is less than 1% . The detection time is less than 40 ms. The proposed
algorithm can meet the requirements of on-line inspection.

Key words: gear transmission; median filtering technology; Canny operator; gear edge contour extraction; gear defect on-line inspection;

template matching algorithm; Hausdorff distance; image smoothing processing
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