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Improved Otsu algorithm for galvanized surface defect
recognition of metal devices

Ma Li!*, Feng Zhanrong?
(1. Jiangxi Industry Polytechnic College, Nanchang 330000, China; 2. School of Aeronautical
Manufacturing Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: The complexity of texture, color, and brightness changes on galvanized surfaces is often high,
and different lighting conditions can have a significant impact on the reflection and shadow of metal
surfaces. The current fixed threshold selection method is difficult to adapt to this complex and changing
recognition environment, which affects the recognition effect of surface defects in the field of artificial
intelligence. Therefore, a method for identifying surface defects on galvanized metal devices based on an
improved Otsu algorithm was proposed. Firstly, for the galvanized surface image of metal devices, the
contour information of the image was extracted based on the structural tensor. The Itti model was used to
extract the color and brightness information of the image, and the saliency maps of each channel were
generated separately. After standardization, a visual saliency map was constructed through linear
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combination to preliminarily determine whether there were surface defects in the image; Then, in the

conventional Otsu algorithm, a second-order oscillation particle swarm optimization algorithm was

introduced to adjust the grayscale threshold multiple times, and the optimal grayscale threshold was used

to segment the defect area; Finally, the weighted Mahalanobis distance was used to represent the

covariance distance, highlighting the pixel features of defect edges to make the defect interest region more

prominent. Then, the connected region labeling method was used to accurately identify surface defects.

The experimental results showed that in the artificial intelligence recognition of surface defects on

galvanized metal devices, this method could accurately retrieve the defect area, and the sensitivity and

specificity of the recognition results were high. This indicated that the method had good application effects.

Keywords: Otsu algorithm; metal devices; galvanized surface; defect identification; second order

oscillatory particle swarm optimization algorithm; optimal grayscale threshold; Gabor wavelet transform
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Fig.1 Partial defect example diagram
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Tab.2 Performance detection results of defect target segmentation using different methods
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Tab.3 Overall Defect Identification Performance Test Results of Different Methods
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