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Three dimensional visual SLAM for mobile robots in indoor environments

ZHANG Yi' ,CHEN Qi',LUO Yuan®
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Engineering College, Chongqing University of Posts and Telecommunications, Chongqing 400065, China)

Abstract:In this paper, it aiming at the problems of large matching error and inefficiency in the process of point
cloud registration in mobile robots 3D visual SLAM, a hierarchical point cloud registration strategy is proposed. It
completes the initial registration by eliminating possible false matching points by RANSAC algorithm and then esti-
mates the robot adjacent pose using the least square algorithm of interior points. Meanwhile, accurate registration is
completed by the improved ICP algorithm and finally the mobile robot pose is optimized by the g0 optimization
method. Addressing the problem of too much repeated points and hole existing in point cloud splicing results, a
matching algorithm based on volume space fusion is introduced to fill the hole. Experimental results obtained dem-
onstrated that the proposed method can accurately reconstruct the 3D model and estimate the trajectory of the mobile
robot, and can effectively remove the repeated points and fill the hole.
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Fig. 1 Total frame of three dimensional visual SLAM for mobile robot in indoor environment
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Fig. 2 Point cloud integration based on space
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Fig. 6 3D reconstruction result of the indoor environment
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