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Research on image registration method for detecting
wheel set rim thickness

SHAO Xianquan, WU Kaihua , CHEN Qiangyuan

(College of Life Information Science &. Instrument Engineering, Hangzhou Dianzi University, Hangzhou 310018, China)

Abstract: The method about detection of rim thickness parameter based on dual camera is
proposed. Image registration is an important factor affecting the parameter calculation. Based
on analyzing the characteristics of images of wheel contour, an image registration method is
proposed, which relies on the feature point on registration plate. The image registration steps
are designed. The affine transformation model is determined. The registration plate is designed
for the consideration of the distribution and the number of feature points on the registration
plate. The accuracy can be guaranteed. Through the experiment of image registration, the
coordinates of feature points is extracted. The affine transformation matrix is solved. In the
experiment, the accuracy is 2 pixels.
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Fig. 1 The definition of rim thickness
parameter B2 #BPEEKNER
Fig. 2 The model of rim thickness detection
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Fig. 3 Schematic diagram of the wheel set contour images
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Fig. 4 Size of registration board and distribution
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Fig. 5 Schematic diagram of acquisition acquired by cameras
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Fig. 7 Installation of cameras
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Tab. 1 The coordinate of points for calculating

transformation matrix

75 & 6(a) & 6(b) a2 & 6(a) & 6(b)
1 (830,340)  (563,344) 14 (392,653) (80,626)
2 (1158,329) (837,332) 15 (566,650) (217,620)
3 (1329,326) (983,326) 16 (916,635) (498,610)
4 (809,411) (513,409 17 (1 097,628) (644,603)
5 (975,400) (649,398 18 (358,734) (19,696)
6 (1 318,393) (939,389) 19 (715,725) (300,690)
7 (956,475)  (601,466) 20 (892,720) (443,684)
8 (1128,467) (745,458) 21 (1272,713) (751,680)
9 (1 308,464) (894,454) 22 (506,820)  (98,771)
10 (594,571)  (275,554) 23 (873,808) (388,762)
11 (764,562)  (411,546) 24 (1062,807) (839,763)
12 (1 113,545) (693,508) 25 (1259,803) (699,761)
13 (1296,542) (848,525)
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Tab. 2 Experimental verification of the accuracy of registration

TR & 6(b) Pl 6 (b)Asd e ¥ 6(a) HARIR 22
1 (696,335) (993,329) (993,330) 0,—1D
2 (790,394) (1143,396) (1 143,396) (0,0)

3 (462,475) (789,484) (788,484) (1,0
4 (139,558) (422,567) (424,576) (—=2,0)
5 (551,537) (937,553) (937,553) (0,0)
6 (365,618) (740,642) (740,642) (0,0)
7 (800,602) (1 284,621) (1 284,622) 0,—D
8 (159,695) (536,735) (536,733) 0,2)
9 (593,653) (1 080,715) (1080,715) (0,0)
10 (240,766) (688,813) (688,814) 0,—1D
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