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3D simultaneous localization and mapping for mobile robot based on VSLAM
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Abstract: The Simultaneous Localization And Mapping ( SLAM) is @n eéssential skill for mobile robots exploring in
unknown environments without external referencing systems. As the spaise® map constructed by feature-based Visual SLAM
(VSLAM) algorithm is not suitable for robot application, an efficiéntvand compact map construction algorithm based on octree
structure was proposed. First, according to the pose and depth data of the keyframes, the point cloud map of the scene
corresponding to the image was constructed, and then thi&un8p was processed by the octree map technique, and a map suitable
for the application of the robot was constructed. G8mparing the proposed algorithm with RGB-Depth SLAM ( RGB-D SLAM)
algorithm, ElasticFusion algorithm and Oriefited“FAST and Rotated BRIEF SLAM ( ORB-SLAM) algorithm on publicly
available benchmark datasets, the results show that the proposed algorithm has high validity, accuracy and robustness.
Finally, the autonomous mobile robot was built, and the improved VSLAM system was applied to the mobile robot. It can
complete autonomous obstacle avoidance and 3D map construction in real-time, and solve the problem that the sparse map
cannot be used for obstacle avoidance and navigation.
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