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Research on staged registration of point clouds for aeronautical damaged blades
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China)

Abstract: In order to improve the accuracy of data processing, a staged registration method was proposed. First, the

defective blades were divided into four parts, and the self-registration algorithm was used to register each part; then the improved

complete registration algorithm was used for the global registration of the adjacent two parts. The experimental results show that

compared with the traditional algorithm, the registration time can be shorten to less than 1 s under the premise that the registration

error is less than 0. 005 mm by using the self-registration algorithm; the complete registration is faster than the traditional

algorithm. The measurement error of the system is less than 0. 010 mm by measuring the O-level standard gauge block, which

meets the accuracy precision requirements of blade measurement. The staged registration method has certain application value for

the measurement of aviation blades.
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Table 1 Measuring standard gauge block width/mm

1 2 3 4 5
left edge 10.835 10.869 10.771  10.768 10.735
right edge 18.843 18.876 18.777 18.777 18. 744
gauge block width 8. 008 8.007 8. 006 8. 009 8. 009
deviation 0. 008 0. 007 0. 006 0. 009 0. 009
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Table 2 Leaf basin surface registration experiment time/s

registration

algorithm : 2 3 4 > 6

Icp 5.626  9.066 7.178  8.757 10.598 5.949
GICP 48.892 106.937 67.453 102.838 134.986 68.009
NICP 2.021  6.656 2.239 9.871 2.978 1.713

DRICP 0.532  0.512 0.823 0.705 0.970 0.970
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Fig.6 Registration error curve
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Fig.7 Effect of the local registration surface of the leaf basin
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Table 3 Experimental results of full registration

algorithm test 1 2 3
time/s 5.223 4.741 5.661
GICP
error/ jum 1.3 28.0 1.6
time/s 4. 885 4.613 3.602
NICP
error/ pum 1.9 61.3 3.1
time/s 4.69 4.224 5.374
SICP
error/ jum 1.4 26.0 1.5
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Fig.8 Damaged blade of aero-engine after treatment

a—registered blade b—reconstructed blade
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