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A method for real-time 3D point cloud registration in

a parameter space of planes

Wang Liyu, Cao Qixin, Wang Wenshan
(State Key Laboratory of Mechanical System and Vibration, Research Institute of Robotics,
Shanghai Jiaotong University, Shanghai 200240 )
Abstract

For 3D localization and modelling of an indoor environment with a multi-plane structure, a new method for re-
al-time 3D point cloud registration in a planar parameter space was proposed. The method uses an improved 3D
hough transform to quickly extract the plane features in point clouds, then, searches the closest planes in the pa-
rameter space of the planes by using an iterative method, and finally, estimates the translation and rotation of the
point clouds by registration of the correspoding planes. A comparison experiment performed in a laboratory environ-
ment showed that the registration accuracy of the proposed method reached the traditional iterative closest point
(ICP) method, and the registration speed was greatly improved. The new method can achieve the real-time regis-
tration of point clouds when using an ordinary laptop CPU.

Key words: point cloud registration, plane extraction, Hough transform, 3D map reconstruction, iterative

closest point (ICP)
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