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Fig. 2 Data of Different Perspectives
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Fig. 3 Point Clouds in the Overlap Region
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Fig. 4 Point Clouds After the Registration
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2
Tab. 2 Absolute Accuracy Analysis of the Registration Results
X/m Y/m Z/m X/m Y/m Z/m X/m Y/m Z/m
1 485 871. 835 2 807 209. 585 421. 226 485 871. 826 2 807 209.579 421. 228 0. 009 0. 006 —0.002
2 486 005. 581 2 807 163.721 405. 929 486 005. 571 2 807 163.712 405,927 0.010 0. 009 0.002
3 486 186. 651 2 807 071.738  437.071 486 186. 658 2 807 071. 731 437.076 —0.007 0.007 —0. 005
4 486 722.722 2 806 600. 788 382. 887 486 722.727 2 806 600. 782 382.886 —0.005 0. 006 0.001
5 486 297. 205 2 806 887.202 469. 800 486 297. 213 2 806 887.211 469.794 —0.008 —0.009 0. 006
6 486 470. 569 2 806 716.362  478.827 486 470. 561 2 806 716.368  478.822 0.008 —0. 006 0. 005
7 485 906. 956 2 806 906. 108 738.598 485 906. 965 2 806 906. 101 738.600 —0.009 0. 007 —0.002
8 486 376.216 2 806 726. 025 477. 699 486 376. 207 2 806 726.029 477.706 0. 009 —0.004 —0.007
9 485 967. 125 2 807 084. 801 502.501 485 967.12 2 807 084. 809 502. 497 0. 005 —0.008 0. 004
10 486 421. 890 2 806 699. 775 520. 574 486 421. 899 2 806 699. 768 520.572  —0.009 0.007 0.002
:0.=0.008 m,5,=0.007 m,5.=0.004 m; o= (8§.+8f+83 N 1/2=0,011 m,
, 4 PSO ICP
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Abstract: As one of the core steps in point cloud data processing, the registration result has great in-
fluences on the subsequent data operations. Traditional precise registration methods mainly depend on
artificial targets and feature points. These methods are limited by the external environment, initial
conditions, feature points are not easy to find and so on. To overcome the limitation, this paper pro-
poses an improved Particle Swarm optimization (PSO) algorithm. Using the sum of normal vectors’
cross products to define the fitness function, the current algorithm applies an efficient “Universal
Search” and implements scattered cloud data registration based on the best registration points. By the
experiment with the cloud data received by a multi-station scanning of a high steep slope rock and
comparing the result with the classical algorithms such as ICP, the improved PSO algorithm is proved
to be feasible, efficient and stable. It can effectively solve the problem of the targets or the feature
points are not easy to find in registration process.
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