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Design of carbon felt assembly inspection algorithm system based on machine vision
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(1. School of Mechanical and Power Engineering, Nanjing Tech University, Jiangsu Nanjing 211800, China;
2. Beijing Xirong Energy Storage Technology Co., Lid., Beijing 102600, China;
3. Zhenjiang Aimu Intelligent Technology Co., Lid., Jiangsu Zhenjiang 212000, China)

Abstract; A machine vision — based carbon felt assembly detection algorithm system was designed to
address issues in the assembly process, such as carbon felt misplacement and complex edge burrs. Manu-
al inspection was found to be inefficient, costly, and prone to undesirable contact effects. The system uti-
lizes Python to interface with a camera for image acquisition and preprocessing. Subsequently, an en-
hanced Sobel operator is applied to perform initial edge detection, obtaining approximate edge coordi-
nates. Then, a refined interpolation — based sub — pixel edge detection algorithm is employed to enhance
the accuracy of the coordinates. Following this, the least squares method is utilized to fit precise coordi-
nates , thereby identifying the four corner points in the image. Finally, the positions of these corner points
are analyzed to make determinations. Experimental results demonstrate that this system can consistently
conduct carbon felt assembly detection with a certain level of robustness.

Keywords : machine vision; edge detection; subpixel edge; image processing
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