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Registration in Reverse Engineering on Revolving Point Clouds

CHE Xuanlin,ZHANG Xu,NIE Bolin

(School of Mechanical Engineering,Shanghai University of Engineering Science , Shanghai 201620, China)

Abstract ; For the low registration efficiency of a large number of rotary point clouds , the article proposed a registration

approach; searching the layer difference between two point clouds using the radius first, and then checking the

registration angles. For two rotary point clouds, they had approximative radius at the same height, at the same time, if

they could be matched well, there would be two bus bars at opposite side of the break line. At the same height, the

adding angle of two points’ registration angles was a constant value which could be used to estimate if they could be

matched correctly. In order to improve the efficiency, we could merely choose part of the radius for matching. Using the

CMM scanners and getting the outer surface point clouds for experimental verification, the algorithm in this article had

been proved perfect.
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Figure 1  Point cloud with normal width
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Figure 2 Point cloud with unnormal width
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Figure 3  Registration angle calculating on one layer
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Figure 4  One fault point in middle on a layer
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Figure 5 One fault point at endpoint on a layer
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Figure 7 Section curves of two point clouds
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Figure 8 19 deviations of two point clouds

in one matching process
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Table 1  Data information of 21 point clouds
MEPs BdESEEA REPs  JdRAEEA
1 45 529 12 23 751
2 22 883 13 14 589
3 24 758 14 24 688
4 13 600 15 25 766
5 22 805 16 14 601
6 24 118 17 12 252
7 13 408 18 25779
8 12 917 19 15 664
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10 13 877 21 13 198
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Table 2 Registration time and result of diverse

measuring accuracy in old algorithm
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Table 3  Registration time and result of

diverse measuring accuracy

DA/ mm SEIREL A T A/ s e 5 1 7
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