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3D Simultaneous Localization and Mapping Based on RGB-D Images

Abstract

Abstract: To reduce the accumulated pose error of robots during the three-dimensional simultaneous
localization and mapping, a global optimization method is proposed to improve the positioning accuracy
and the quality of the map. This method, which is based on the visual odometry of the frame and frame
registration model, adds the pose-constraints by closed-loop detection based on image matching. Local
loop is combined with random loop to improve the optimization efficiency. The general graph optimization
algorithm is used to globally optimize the robot poses. A key-frame selection strategy is also proposed to
decrease the consumption of the computing resources and memory footprint. The experiment results
show that this method can reduce the root mean square error to only 8.7mm with a 3.96 m path and
generate 3D map of indoor scenes accurately.
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Abstract: To reduce the accumulated pose error of robots during the three-dimensional simultaneous
localization and mapping, a global optimization method is proposed to improve the positioning accuracy
and the quality of the map. This method, which is based on the visual odometry of the frame and frame
registration model, adds the pose-constraints by closed-loop detection based on image matching.  Local
loop is combined with random loop to improve the optimization efficiency. The general graph optimization
algorithm is used to globally optimize the robot poses. A key-frame selection strategy is also proposed to
decrease the consumption of the computing resources and memory footprint. The experiment results show
that this method can reduce the root mean square error to only 8.7mm with a 3.96 m path and generate 3D
map of indoor scenes accurately.
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