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Point cloud registration method based on

electro-magnetic tracking system
MENG Xiao-liang, ZHANG Li-ye® , FANG Chao

(College of Com puter Science and Technology »
Shandong University of Technology . Zibo 255049, China)

Abstract: For the point cloud registration problem in the vision measurement, a point cloud registra-
tion method based on electro-magnetic tracking system is proposed in this paper. First, the measure-
ment and registration systems are built, and coordinate system transformation relation between world
coordinate system and transmitter coordinate system is calculated using coordinate system transforma-
tion method based on the flat surface. Second, the accurate position and orientation of the receiver rel-
ative to the transmitter are used to calculate the transformation relation of transmitter coordinate sys-
tem and receiver coordinate system. Finally, transmitter coordinate system is taken as intermediate
coordinate system. The point cloud from different view can be transformed from world coordinate sys-
tem to receiver coordinate system, and the point cloud coarse registration is accomplished, then the
Iterative Closest Point (ICP) method is used to conduct the fine registration. The registration experi-

ment is conducted using the flat surface with different depth, and the plaster model is also used to ver-
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ify the registration vision effect. The experiment results show that the registration error of the flat

surface is below 0.40 mm after the coarse registration, and the registration error of the flat surface is

below 0.04 mm after the fine registration. After the coarse registration, the error of the plaster model

can converge quickly when we conduct the fine registration using the ICP method, and the vision

effect is good.

Key words: vision measurement; point cloud registration; electro-magnetic tracking systemj;

coordinate system transformation
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Fig.1 Schematic view of the measurement and reg-

istration system
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Tab.1 Registration error of the plane with different depth (mm)
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