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Abstract A method of point cloud splicing is proposed based on the iGPS (indoor Global Positioning System) world
coordinate system. A point cloud splicing mathematical model is established and the coordinate transformation
relationship in this splicing model is solved. Based on the standard ball measurement experiment, the point cloud
splicing based on the robot base coordinate system and that based on the iGPS coordinate system are realized,

respectively. The research results show that the point cloud splicing method based on the iGPS world coordinate

system is not affected by the positioning accuracy of robots, and moreover the splicing precision is high.
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Fig. 1 Schematic of three-dimensional profile measurement system
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Fig. 2 Point cloud splicing model based on iGPS world coordinate system
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Fig. 4 Measurement of standard ball
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Fig. 5 Splicing error in base coordinate system
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Table 1 Splicing error of each overlap region
Overlap region d /mm
A 0.0331
A 0.0446
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Ay 0.0527
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Table 2 Deviation of test points mm

Reference position

Measurement position

Serial number Deviation
X Y 4 X Y 4
CMP 1 —5.0000 —2.6959 —13.0000 —4.9999 —2.6964 —13.0000 0.0005
CMP 2 —5.0000 —2.9161 —19.0000 —5.0001 —2.9161 —19.0000 —0.0001
CMP 3 —5.0001 —3.2055 —27.0000 —5.0003 —3.2047 —27.0000 —0.0008
CMP 4 —5.0000 —3.5267 —36.0000 —5.0005 —3.5251 —36.0001 —0.0017
CMP 5 —5.0001 —3.8079 —44.0000 —5.0009 —3.8056 —44.0001 —0.0024
CMP 6 —5.0002 —4.0519 —51.0000 —5.0012 —4.0491 —51.0001 —0.0030
CMP 7 —1.0003 —2.0287 —52.0000 —1.0019 —2.0263 —52.0000 —0.0029
CMP 8 —0.0003 —1.2991 —44.0000 —0.0016 —1.2972 —44.0000 —0.0023
CMP 9 —0.0002 —1.2734 —37.0000 —0.0011 —1.2719 —37.0000 —0.0018
CMP 10 0.0000 —1.2475 —30.0000 —0.0006 —1.2465 —30.0000 —0.0012
CMP 11 0.9999 —0.6493 —24.0000 0.9995 —0.6486 —24.0000 —0.0008
CMP 12 —0.0002 —1.1924 —15.0000 —0.0002 —1.1924 —15.0000 0.0000
CMP 13 0.9998 —0.7074 —10.0000 1.0000 —0.7078 —10.0000 0.0004
CMP 14 5.0000 2.3120 —8.0000 5.0002 2.3119 —8.0000 0.0002
CMP 15 4.9994 2.5889 —14.0000 4.9993 2.5890 —14.0000 —0.0001
CMP 16 4.9994 2.9295 —21.0000 4.9990 2.9299 —21.0000 —0.0005
CMP 17 4.9999 3.2398 —27.0000 4.9992 3.2402 —27.0000 —0.0008
CMP 18 4.9994 3.5142 —32.0000 4.9985 3.5148 —31.9999 —0.0010
CMP 19 4.9995 3.9864 —40.0000 4.9983 3.9871 —39.9999 —0.0013
CMP 20 4.9995 4.4391 —47.0000 4.9982 4.4398 —46.9999 —0.0015
CMP 21 —2.0000 —2.5000 —2.0000 —2.0000 —2.5013 —2.0000 0.0013
CMP 22 2.0000 —2.5000 —2.0000 2.0000 —2.5009 —2.0000 0.0009
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