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Abstract:  When small robots perform real-time positioning and mapping in complex environments, there are prob-
lems such as insufficient computing resources of the onboard CPU (Central Processing Unit), poor mapping accuracy, and
low exploration efficiency. This paper proposes a real-time 3D reconstruction method based on simultaneous localization
and mapping (SLAM) and truncated signed distance function (TSDF). This method obtains the RGB (Red Green Blue) im-
age and depth image of the reconstructed target and scene based on a depth camera or a binocular camera, and obtains the
pose information based on ORB_SLAM?2. The surface reconstruction algorithm TSDF based on feature point cloud data is
combined with the depth map to achieve a real-time 3D scene reconstruction. In order to reduce the error between the 3D re-
constructed model and the real scene, a method of fusing feature points using light collision detection is proposed, and the
error between the light projection distance and the distance from the voxel to the object surface is reduced by combining the
optimization strategy. The integrity of the reconstructed scene is guaranteed by the optimized TSDF value. In ASL (Autono-
mous Systems Lab) the system is used in an open source dataset of the 3D reconstruction model of the proposed system.

Compared with Voxblox, Voxfield and VDBblox, the root mean square error of the system’ s 3D reconstruction model is re-
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duced by 55.6%, 47.11% and 21.7% respectively. Compared with Voxblox and Voxfield, the system map update rate is in-

creased by 9.7% and 12.9% respectively. Finally, the system is used in indoor scene experiments, and the average map up-

date rate is 7.35 ms/frame, which verifies the feasibility and effectiveness of the proposed system.
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