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Fast and accurate locating method for
sculptured surfaces measured with coordinate

measuring machines based on iterative algorithm
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Northwestern Polytechnical University, Xi'an 710072, China;
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Abstract: The blade is a typical part with sculptured surfaces, the locating of these parts
for measurement with coordinate measuring machines (CMM) is a difficult and time-consuming
task because there are no locating datum planes. To solve this problem, a multistage location al-
gorithm including pre-location and fine-location, considering radius comprehension, was pro-
posed based on iterative closest point algorithm. By establishing the relationship of locating er-
rors and geometric errors of locating points, a near-optimal locating point sequence was genera-
ted using the greedy algorithm and six-point principle. Combining multi-stage location algorithm

and locating point sequence, an iterative locating process for the part with sculptured surfaces
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measurement with CMM was researched and programmed. In the simulation and experiment of

localizing a turbine blade with sculptured surfaces, only 12— 18 points were need to maintain

the location errors with in 0. 1 mm. The efficiency and accuracy of this method are desirable.

Key words:

sculptured surface; iterate closest point algorithm; pre-location;

fine-location; greedy algorithm
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Fig. 1 Ambiguity of three points pre-registration
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Table 2 Results of localization process (without random errors)
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Table 3 Distances between mapping points and their measurements (with random errors)
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Table 5 Distances between mapping points and their

measurements (experiment)

ZH 6 i 12 55 18 s 24 1, 30

=

di/mm 0.2922 0.0892 0.0211 0.0405 0.0311
d;/mm 0.0306 0.0290 0.0741 0.0589 0.0624
d;/mm 0.1158 0.0027 0.0798 0.0739 0.0254
dy/mm 0.1557 0.1248 0.0277 0.0126 0.0651
ds;/mm 0.1746 0.0313 0.0174 0.0797 0.0795
ds/mm 0.0513 0.0636 0.0682 0.0653 0.0341

de/mm 0.2922 0.1248 0.0798 0.0797 0.0795

F6 BUEEMZER(LKE)

Table 6 Results of localization process (experiment)

g Koy O BB /mm (oo R A/ O)
100 100 100 0 0 —90

6 —518.683 —430.397 859.376 0.080 0.092 0.364
12 ~ —517.710 —430.639 859.513 0.204 0.042 0.490
18 —518.532 —429.962 859.859 0.139 —0.004 0.469
24 —518.512 —430.082 859.901 0.166 —0.017 0.433

30 —518.499 —429.986 859.887 0.184 —0.013 0.476
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