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An Improved Stereo SLAM System through Combination of
Points and Line Segments

Lin Limeng, Wang Mei

(Department of Mechanical Manufacturing and Automation, Shanghai University, Shanghai 200072, China)

Abstract: Aiming at the drawbacks of point—line feature SLAM algorithm, such as extracting a large number of similar line fea-
tures in dense areas of image and over— segmentation of line segments on the same line, a stereo SLAM algorithm (ISSLAM) with
improved point—line feature is proposed. In the pre— processing stage, gradient density filter is used to eliminate feature — intensive
areas in the image, which reduces the mismatch rate of line features and speeds up the feature extraction process. Then, on the basis
of LLSD algorithm, line segment merging mechanism is used to merge the broken lines caused by over—segmentation on the same line,
improves the accuracy of feature extraction. In the loop closure detection stage, the extended bag— of — words model incorporating
line features is used. The criterion of image similarity calculation is added to improve the accuracy of loop closure detection. ISSLAM
algorithm improves the efficiency and accuracy of feature matching by adding filtering, merging mechanism and expanding the Bag— of

—words model, optimizing feature extraction, and improving the performance of the algorithm. Finally, the EuRoc common data set

is taken as the experimental object to prove the effectiveness of the algorithm.
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