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Fig.1 Long and narrow complex spatial point cloud data

registration process
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Fig. 3 Correct match and overlap status
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Fig.4  Mismatchedregistration results in the

opposite direction
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Algorithm 1 Improved methodology based on FRICP.

Input: The source point cloud data P;The target point cloud data P

Output: The transformation matrix 7'

1: Plane, = fitplane(P,),Planeg= fitplane(P)); // Fitting cutting planes
using PCA method

2: Using plane Plane, to cut the P, obtaining A, and 4,; Using plane Plane,
to cut the P, obtaining Bland B2,;

3: T=0, RMSE=+o0

4: for iin[1,2] do

5 forj in [1,2] do // Paired registration

6: T,, RMSE,=FRICP(A,B,)

7: if RMSE,;< RMSE then

8: T=T,,RMSE =RMSE,

9: end if

10: B= Rotate(B,) // Jumping out of local minima through rotation

11: T,, RMSE,=FRICP(4,B)

12: if RMSE< RMSE then // Record the optimal transformation
and RMSE

13: T=T,, RMSE =RMSE,

14: end if

15: end for

16: end for

17: return 7, RMSE;

5 HEAER
Fig.5 Algorithm flow chart
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Fig. 6 Principal component analysis result
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Fig. 7 Schematic of point cloud cutting
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Fig. 8 Segmentation results of fitting a plane to

the point cloud
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Tab.1 RMSE of partial long and narrow complex spatial point cloud data registration — BA7 : JE K (cm)
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Fig. 10 Comparison of two sets of long and narrow complex
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spatial point cloud registrations and error comparison
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Research and application of partially overlapping point cloud registration
algorithm based on FRICP

GUO Biao', HE Xi', WU Zhiyu’, LI Quan’, LAI Yizhou'
(1. Huaneng LanCangJiang River Hydropower Co. » Ltd, Kunming 650200, China;
2. POWERCHINA Kunming Engineering Corporation Limited, L.td, Kunming 650032, China)

Abstract: Based on laser point cloud technology. three-dimensional models of complex spatial environments have gradually
become a powerful tool for monitoring complex spatial engineering. Due to the working principles of devices like laser scan-
ners, scanning long and narrow complex spaces often requires multiple stations. Therefore, point cloud registration is critical
for obtaining a complete three-dimensional point cloud model of such spaces. This paper presents an effective and robust algo-
rithm based on the FRICP (Fast and Robust Iterative Closest Point) algorithm for point cloud registration of long and narrow
complex spatial data. Firstly, Principal Component Analysis (PCA) is used to compute appropriate cross-sections to divide the
point cloud into two parts, removing non-overlapping regions. Then, the FRICP algorithm is applied separately to register the
segmented point clouds, selecting the transformations with the most minor errors. Finally, these transformations are applied to
the entire point cloud dataset of the long and narrow complex spatial environment. Experimental results demonstrate the feasi-
bility and robustness of the proposed algorithm, providing a viable approach for segmenting and registering point clouds of long
and narrow complex spatial environments.
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