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Abstract; In the lidar indoor navigation scheme based on a prior map, the point cloud registration
method is usually used to initialize the position and pose of unmanned equipment. In the structured
scenario, the poor robustness of the traditional algorithm leads to a large error in point cloud regis-
tration and a tendency to local optimality. To solve this problem, a fast point cloud registration
method based on multi-plane space model is proposed. Firstly, this method uses the idea of feature
histograms to conduct rapid rough clustering of spatial point clouds. According to the consistency

of the plane, the point sets after rough clustering are combined to form the surface features, so as
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to carry out the plane model representation of the confined space. Then the spatial plane model is

used to realize the rapid correlation of surface features, and the linear matching method is used to

realize the accurate registration of two frame point clouds, so as to solve the relative pose of the

body in the prior map. Finally, the algorithm is verified by the simulation environment built by

Gazebo and the indoor structured simulation environment. The results show that in large struc-

tured scenarios, the algorithm has better adaptability and higher computing efficiency, and can

quickly provide accurate initial pose for unmanned systems.
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Fig. 1 Feature interval partitioning method based on feature histograms
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Fig. 2 Spatial plane quicksort method
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Tab. 6 Comparison of point cloud registration accuracy
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