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Abstract

Piston ring is an important part in the car engine. Its life will affect the life of the car. Therefore,
the quality of the piston ring is very important. At present, the detection of piston rings generally
adopts manual detection. The contour of the piston ring is extracted by visual technology, and the
contour is processed by image algorithm to obtain the measurement result. Compared with ma-
nual detection, the detection speed is faster and the accuracy is higher. In order to improve the
resolution, an image stitching algorithm is used to obtain an image with a higher resolution with-
out changing the hardware conditions. An improved Canny operator is proposed to extract the
contour image of the piston ring. The center coordinates are obtained by fitting the piston ring
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contour. A straight line is made between the center of the circle and the center of the opening as
the starting line of detection, and light leakage is detected clockwise. In order to avoid repeated
operation of the program, according to national standards, the types of light leakage are classified,
and a detection process is developed.
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Figure 1. Physical picture of piston ring
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Figure 2. Standard ring gauge
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Figure 3. General process of image stitching technology
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Figure 4. Picture of the four-segment piston ring after extraction
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Figure 5. Splicing part 1
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Figure 6. Splicing part 2
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Figure 7. Outline image of the entire piston ring
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Figure 8. Median filter template
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Figure 9. (a) Contour extraction by traditional canny operator; (b) Contour
extraction by improved canny operator
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Figure 10. Point light leakage and arc length light leakage of the piston ring
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Figure 11. Schematic diagram of piston ring detection principle
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Figure 12. Endpoint detection of light leakage arc
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Figure 13. Fitting result of inner and outer ring of piston ring
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Figure 14. Light leakage starting line
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Figure 15. Flow chart of light leak detection
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