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Multiple Views Lidar Point Cloud Registration for Buildings

Based on Quaternion Constraint

SHEN Changjiang', WU Yundong™*, CAI Guorong™*, CHEN Shuili**

(1. School of Science, Jimei University, Xiamen 361021, China;
2. School of Computer Engineering, Jimei University, Xiamen 361021, China;
3. Chengyi University College, Jimei University, Xiamen 361021, China;

4. Fujian Collaborative Innovation Center for Big Data Applications in Governments, Fuzhou 350003, China)

Abstract: Based on the characteristics of Lidar point cloud for buildings, this paper proposes a multiple
views point cloud registration algorithm based on quaternion constraints. The experimental results of Lidar point
cloud in buildings show that the proposed algorithm can achieve better registration accuracy in multiple views
registration of Lidar point cloud in complex and large scenes.
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Fig.3 Point cloud data of wall
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Fig.4 Registration of reference point cloud data of wall
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Tab.2 Comparison of results of multiple views Lidar point cloud registration method for buildings with walls

PV T ¥ Registration method 45° 90° 135° 180°
FPR 0.012 0.017 0.016 0.017

IcP 0.101 1.565 5.235 5.313

GICP 0.098 0.168 5.310 5.327

ASLIEE: This algorithm 0.006 0.007 0.007 0.008
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T BRI E I
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e R YA KR, S aPRA BT, SEECHER M, 1 FPR BT 2 35 1 I HE A
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B 5 SEXHsmmaiiE

Fig.5 Point cloud data of complex scene
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Tab.3 The results of the multiple views Lidar point cloud registration method in complex scenes

Fig #E /7 7% Registration method 45° 90° 135° 180°
FPR 0.011 0.014 0.019 0.020

ICP 0.170 6.431 7.603 8.546

GICP 0.177 6.370 7.455 9.294

AR A This algorithm 0.010 0.012 0.011 0.011

FPR Icp

GICP

BE6 E#F= 180z HEMEESZHIENLR &
Fig.6 Registration of 180° point cloud data and reference point cloud data of complex scene
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1M GICP %5 3 7F 90° . 135° F1 180° 1 77 A 8 K 1y
RMSE, XfF FPR 8%, fEE It BCHESZS: , Bl FA RE 18 Jin i g v B 2 Bl 2 AR
£4 FHERYHAFE Lida AEEEFEERTEE

Tab.4 The comparison of the results of the multiple views Lidar point cloud registration method
for the large scenes of two buildings

FCHEJT 15 Registration method 45° 90° 135° 180°
FPR 0.014 0.014 0.017 0.023
ICP 3.229 3.229 9.692 11.872
GICP 0.232 7.376 9.556 12.034
AL This algorithm 0.013 0.013 0.014 0.014

FPR ICP GICP 7R A This algorithm
B8 X#F=180°R=HIEBMELESREBAE A
Fig.8 Registration of 180° point cloud data and reference point cloud data of large scence
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