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Improved visual SLAM algorithm based on the motion vector
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Abstract; Aiming at the problem that the simultaneous localization and mapping ( SLAM) algorithm has a large pose error and
inconsistent map construction when a moving object appears in mobile robot’ s operating scene, an improved visual SLAM algorithm
based on feature point motion vector is proposed. Firstly, the algorithm of motion points based on feature point motion vector is
introduced. The motion vector can be calculated by combining the initial camera pose, and the Gaussian mixture model parameters of its
angle are solved by using the expectation maximization method. And the motion point detection result of the previous frame is used to
distinguish motion points in the current image. Secondly, the camera pose will be optimized based on results of the motion point
detection. Then the image is pre-processed, and images with a number of motion points and higher similarity to the previous frame will
be eliminated, which can improve the calculation efficiency of loop closure detection. Finally, the scene is described by using feature
points after excluding dynamic features, and the similarity score calculation function of two images at a single node is improved. After
loop closure confirmation, the correct loop is obtained. The datasets experimental results show that the improved algorithm has better
robustness and higher accuracy in the pose estimation. And it can effectively detect the existence of loops in the scene and has a good
mapping.
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Fig. 1 The process of improved visual odometry
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algorithm based on feature point motion vector
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Fig. 6 The chart of absolute trajectory error
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freiburgl _room® 0. 059 376 0. 060 164
freiburg2_xzy 0. 004 269 0. 003 598
freiburg2_large_with_loop 0. 132 603 0.115 513
freiburg3_sitting_xyz 0. 009 921 0.010 112
freiburg3_sitting_halfsphere 0. 020 282 0.018 633
freiburg3_walking_xyz 0. 684 541 0. 332 561
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