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Image Segmentation and Automatic Counting Method for Electronic
Components in Aerospace Quality Assurance

HE Zhongming, LIU Sijia, ZHAO Yanfei, WEN Jingchao, GUO Huanhuan
(Material Center, China Academy of Launch Vehicle Technology, Beijing, 100076)

Abstract: Accurate counting of electronic components is considered a critical step in the quality assurance process of aerospace
electronic equipment, where high reliability is required. To address the inefficiency, error-proneness, and insufficient traceability of
traditional manual counting methods, an image segmentation and counting method based on K-Means clustering is proposed. The
method integrates HSV color space segmentation and morphological processing to effectively extract component contour features, and
introduces a K-Means++ initialization strategy to accurately segment adherent regions, with segmentation results being validated using
component contour characteristics. Experimental results indicate that the proposed method is simple to implement, efficient in
counting, and capable of providing accurate results of segmentation and counting. It can support the automation and digitalization
requirements of quality inspection and traceability in aerospace component assurance.
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Fig.1 Schematic diagram of image acquisition device
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Fig.2 Host computer interface for electronic component image

acquisition
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Fig.3 Common types of electronic components
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Fig.4 Binarized image of electronic components using threshold

segmentation
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Fig.5 Binarized image of electronic components using color

Space conversion
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Fig.6. Morphological opening operation: before and after
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Fig.7 Contours of electronic components detected by Canny

edge detection
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Fig.8 Binarized image of tightly-adhered electronic components
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Fig.9 Flowchart of the electronic component segmentation and

counting algorithm
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Fig.10 Results of electronic component image segmentation and

counting
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Tab.1 Statistical results of electronic component counting
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