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Detection of Crosshatch-angles of Cylinder Liner Based on Improved Hough Transform

LIU Qiao-nan, ZHANG Ren-jie, LI Qian-gian
(University of Shanghai for Science and Technology, Shanghai 200093, China)

ABSTRACT: The work aims to research the method to detect the crosshatch-angles of cylinder liner based on improved
Hough transform, in order to rapidly detect crosshatch-angles in the production process and eliminate the rejected prod-
ucts, with respect to the fact that the crosshatch-angle of cylinder liner is an important parameter that affects cylinder liner
performance. Firstly, the image pre-processing algorithm of cylinder liner was determined, the crosshatch features of im-
age were strengthened and the secondary information was filtered out. Then, the crosshatch feature edge segmentation
method based on Canny operator and the crosshatch linear feature extraction method based on improved Hough transform
were determined, respectively. The crosshatch-angle of cylinder liner was obtained by calculating the mean value of in-
cluded angle between straight lines. The test showed that, compared to the detection results of imported instruments, the
average error of such results of crosshatch-angle based on improved Hough transform was 1.54% and the detection accu-
racy was high. The proposed detection algorithm can accurately identify the crosshatch-angles of cylinder liner, properly
replace the traditional manual laminating detection and the expensive imported detection instrument, meet the require-
ments of automatic detection on industrial site, improve the detection efficiency and accuracy, and reduce the detec-
tion costs.
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Fig.1 Cross-hatch angle a of cylinder liner
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Fig.3 The original image and the grayscale image
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Fig.4 Comparison of histogram equalization effects
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Fig.6 Image segmentation based on iterative threshold
segmentation
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Fig.7 Image segmentation based on edge detection and partition
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Fig.10 Detection of crosshatch-angles of cylinder liner
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