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Single-thread stereo SLAM system based on ORBSLAM?2
WANG Shaojing

(School of Information, North China University of Technology, Beijing 100144, China)

[ Abstract] ORBSLAM2 is a stable and robust real-time SLAM system, but its four—thread structure puts a heavy burden on the
CPU and is difficult to be ported to embedded devices. This paper addresses this problem by making three improvements to
ORBSLAM?2, applying the idea of smooth motion constraints to the acceleration of the motion model, using the accelerated motion
model to predict the camera’s poses, and adding a ring matching strategy to eliminate the mis—matching of feature points to quickly
and efficiently determine good initial values of camera poses and data association relationships; applying the idea of trajectory
compression in the field of vehicle networking to SLAM. A key frame clustering algorithm based on open window is proposed to
cluster the positional nodes in the positional map to reduce the scale of positional map optimization; a method based on the
decoupling of Laplace distribution to optimize the orientation and translation of 3D spatial points and cameras is used instead of local
bundle adjustment (BA) to improve the accuracy and speed of optimization. Experimental results on the KITTI and New Tsukuba
datasets show that the improved ORBSLAM?2 can run in real time as a single thread and accurately estimate the camera’s poses.
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Fig. 1 The flow chart diagram of our SLAM system
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Fig. 2 Schematic diagram of circle matching
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Fig. 5 Schematic diagram of keyframe clustering based on the

orientation change of adjacent keyframes in SO(3)
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