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Improved ICP algorithm for the design of laser and
vision system of mobile robot

ZHANG Jie, ZHOU Jun
(School of Mechanical and Electrical Engineering, Hohai University, Changzhou 213022, China)

Abstract: Aiming at the mobile robot mapping problem that in the unknown environment, the information provided by the laser map is poor
meanwhile vision slam has bad robustness, the combination of vision and laser mapping was studied, which the laser map was used for navi-
gation and vision was used for reconstruct the scene. First, to process lidar data, regional segmentation and feature extraction was used. Re-
gional segmentation was mainly used for the classification and recognition of feature patterns, and feature extraction was mainly used to deter-
mine the parameters of all kinds of features and the extraction of feature points. The improved ICP iterative nearest point algorithm based on
RGBD frame was used to obtain the transformation relationship,and then the point cloud can be connected. The graph optimization algorithm
was used to eliminate the cumulative error, to enhance the accuracy of the overall visual map. Based on the relationship between the lidar and
the Kinect camera, the correspondence between the point cloud and the lidar coordinate system can be calculated, so that the fusion of the la-
ser map and the point cloud map was realized. The results indicate that such method can realize the real-time establishment of the two-dimen-
sional map of the surrounding environment, and integrate the 3D point cloud information into the laser radar coordinate system. The method
has high precision and good robustness.
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