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Abstract: To improve the robustness of traditional brake disc surface defeet detection, an automatic detection
instrument based on machine vision is designed. The defect features of brake discs are extracted using the
Improved Gaussian Difference algorithm and Hough Transform algorithm (IGD-THT). An identification method for
brake disc surface defects is designed based on the Perception-based Image Quality Evaluator and Dempster rule—
improved Bayes particle swarm optimization—Nonlinear echo state network to better identify defects. The
experimental results show that accuracy of this method is more than 97%, the false alarm rate is less than 1.5%,
and the missing alarm rate is less than 1.5%. The method described in this article is superior to traditional
methods and improves the accuracy of brake disc surface defect recognition. Factory testing shows that this method
can accurately identify almost all defects, and there are relatively few false positives or false negatives, and has
high reliability and stability.
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