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Application of ICP Algorithm in Data Registration of Blade Profile Point Cloud
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[ABSTRACT] A method of applying ICP algorithm was researched for the data registration of blade profile point
cloud. This method can be used to align the measurement point cloud data of blade profile with its nominal data. First,
the matching problem was summarized between measurement data of blade profile and its nominal data. Then the data
registration method of blade profile point cloud was described based on the ICP algorithm. Next, the registration process
was implemented on the MATLAB platform. Finally, registration examples and comparison experiment were given with
respect to the results of CloudCompare software. As a result, the accuracy of this method was proven.
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Fig.1 Schematic diagram of blade isometric
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Fig.2 Flow chart of classical ICP algorithm
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Fig.3 Comparison of results before and after ICP fine registration
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Table1 Comparison of registration results
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4 BEXBIMERDH

AT B UE TCP 58k 78 78 55 2= $5040 10 v b 19 34
DR BRI 3 2 I i R R N e S AN e Kl £
ICP Bk AT BCHE , 5 IC v R 5 FH A = Ab H R
4 CloudCompare ARG FCHELS REGEA T ELER, 25 S an e 1
JI7R o

IR 1 AT LU Y, 3 4 i 2 A 1 ) 0 e 4 4k A
WEAEAE PR Iy 2T 23 SRS FLE 2 I, R 107 50 X6 ] 1)
RMSS {l 364 Tofhi 22 , i WA ] TCP S8 i P ERICR 5
iz CloudCompare 3K /4 AR BC LSS R —2L, (A3 IE
T ARSI iR E

5 #ig

ASCH 1CP SRR I T A gh ALt i 70
M BdR SES B I AES R, 2 5 S s EdR b R
4 CloudCompare BECHESE TN L, B0k T A SO L)
HERRE , AT T fig et - 2R AT S s s H e A A
P ARV JC ) T, oAy Jig 452 I R AR G 1 2 P P A o 4
HET S FFRF A ) R TR o S S iR AR R Y L
X EA S

82 Wiss MG A - 20194 625 5 1210]

& X X

(1] BffEHE, BB, /NG, 45 . ias RL Ry
IRPER. TR AR | 2009, 29(3): 1-3, 36.

LU Jiayan, XIONG Changyou, HE Xiaomei, et al. Survey
of measurement method of aeroengine blade[J]. Metrology and
Measurement Technology, 2009, 29(3): 1-3, 36.

[2] TN, SRS, R, S s R EPUH B = AR
DAEALI AT ST AR S R 5L , 2012, 18(1): 125-131.

LIN Xiaojun, SHAN Chenwei, WANG Zengqiang, et al.
Measurement techniques of coordinate measuring machine for blade
surface of aero-engine[J]. Computer Integrated Manufacturing Systems,
2012, 18(1): 125-131.

[3] PAUL B, NEIL M. A method for registration of 3-D shapes[J].
IEEE Transactions on Pattern Analysis and Machine Intelligence, 1992,
14(2): 239-256.

[4] Sl it =4E 5 S S ECHERUISE[D]. 794 - P4
HLFRHE R | 2010,

YI Kai. Research on 3D measurement based on structured light and
registration of point clouds[D]. Xi” an: Xidian University, 2010.

[5]1 WIEER, kst , ks . 5P LA BRI TS #ERE 0], 3155
ML, 2009, 32(8): 1451-1469.

HU Shimin, YANG Yongliang, LAI Yukun. Research progress of
digital geometry processing[J]. Chinese Journal of Computers, 2009,
32(8): 1451-1469.

[6] CHENY, MEDIONI G. Object modeling by registration of multiple
range images[J]. Image and Vision Computing, 1991, 10(3): 145-155.

[77 BERGEVIN R, SOUCY M, GAGNON H, et al. Towards
a general multi-view registration technique[J]. IEEE Transactions on
Pattern Analysis and Machine Intelligence, 1996, 18(5): 540-547.

[8] GREENSPAN M, GODIN G. A nearest neighbor method for
efficient ICP[C]//Third International Conference on 3-D Digital Imaging
and Modeling, 2001.

[9] JISJ, RENY C, ZHAO J, et al. An improved method for
registration of point cloud[J]. Optik, 2017, 140: 451-458.

[10] BERGSTROM P, EDLUND O. Robust registration of point
sets using iteratively reweightedleastsquares[J]. Comput Optim Appl,
2014, 58: 543-561.

[11] s, x5, X, 4 . ook 1ICP ke A =
RSFCHEDTFE ). R SR SE L 2008, 27(5): 27-30.

YUAN lJianying, LIU Xianyong, LIU Wei, et al. Research on
precise registration of multi-views based on improved ICP algorithm[J].
Transducer and Microsystem Technologies, 2008, 27(5): 27-30.

[12] JOAQUIM S, CARLES M, DAVID F, et al. A review of
recent range image registration methods with accuracy evaluation[J].
Image and Vision Computing, 2006, 25(5): 578-596.

[13] A BG4 KU B I&E RN TR ARDIFED]. M
MRS TR R, 2017

MAO Shujie. Research on registration technology in adaptive
machining of titanium alloy fan blade[D]. Nanjing: Nanjing University of
Aeronautics and Astronautics, 2017.

BWAESE: /IR, T4, = G TR, F 58 )5 1) S LA o 3 i,
E-mail: hexiaomei2000@163.com.

it 4 %)



