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Cylinder Surface Feature Extraction Combining High-Order
Gaussian Filter with Radon Transform

DAI Jiacheng', ZENG Wenhan?, YANG Wenjun', LU Wenlong'?®, LIU Xiaojun', QIN Hongling"
(1. State Key Laboratory of Digital Manufacturing Equipment and Technology, Huazhong University of Science and Technology,
Wuhan 430074, China; 2. The EPSRC Future Metrology Hub, University of Huddersfield, Huddersfield, HD1 3DH, UK;

3. HUST-Shen Zhen Research Institute, Shenzhen, Guangdong 518061, China; 4. Hubei Key Laboratory of Hydroelectric
Machinery Design & Maintenance, China Three Gorges University, Yichang, Hubei 443002, China)

Abstract: Aiming at multiple-groove-like features with obvious orientation on cylinder bore
surface, a new method of groove feature extraction by combining high-order Gauss regression
filter pre-processing with Radon transform is proposed. The high-order robust Gauss regression
filter suppresses the boundary effect so the whole measured surface data can be applied to the
analysis, and the interference of extremum caused by groove features on filtering mean surface
extraction is prevented. In the Radon transform process, the whole extraction of groove features
is simplified to the extraction of the centre line of grooves to avoid the difficulty of feature

extraction caused by the weakening of feature orientation in dense grooves. Considering the
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strong correlation between the distribution of the minimum points at bottom of groove and the
centre line, the centre line location is determined by fitting the minimum points at the bottom of
the deep groove. Shallow grooves and slight scratches also leave minimal points to interfere with
the extraction of minimal points in deep grooves, so the depth threshold is introduced to
distinguish the interference. Experimental results show that the main angles of grooves are
19.5%, 91.1° and 165.6°; the overall defect rate of the surface groove reaches 35.95%, larger
than that of a single groove. Compared with the surface feature extracted from the two-
dimensional contour line, the three-dimensional surface feature extracted with this method
contains more feature information and has stronger robustness to the local extremum of the
surface.

Keywords: high-order Gaussian regression filter; Radon transform; cylinder surface topography;
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