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Laser loop closure detection based on DDP descriptor
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Abstract: Loop closure detection, as an important part of SLAM technology, can improve the global consistency of trajectory
estimation. In response to the issues existing in the currently effective Scan Context algorithm ( SC), this paper proposes a loop
closure detection algorithm based on DDP improvement. Firstly, align the point clouds coordinate system based on the point cloud
distribution; secondly, construct DDP point cloud descriptors using azimuth and scale information; finally, propose a weighted
method for cosine distance of height—dimensional descriptors and related distance of discreteness descriptor to calculate the similarity
of candidate frame DDP point cloud descriptors. Experimental results show that the loop closure detection algorithm based on DDP
improvement performs better in most sequences of the KITTI dataset, with higher precision and recall rates than IRIS, NDD, SC,
and ISC algorithms, and can meet the real-time requirements of LiDAR.
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Fig. 1 DDP descriptor matrix extraction illustration
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Fig. 6 KITTI dataset Precision—Recall curves for different sequences
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Table 2 F1 max scores and Extended Precision on KITTI dataset

EEZY walllk =R KITTI 00 KITTI 02 KITTI 05 KITTI 08
RIS 0.853/0.909 0.803/0.860 0.922/0.925  0.534 0/0.655 0
NDD!? 0.941/0.963 0.846/0.710 0.945/0.924  0.896 0/0.904 0
sct 0.955/0.887 0.901,/0.909 0.931/0.892  0.657 2/0.501 0
ol 0.869/0.770 0.860/0.809 0.884/0.797  0.713 0/0.639 0
DDP ( Ours) 0.971/0.964 0.900/0.910 0.951/0.927  0.725 0/0.734 0
XM 0.918/0.898 0.862/0.839 0.926/0.893 0.705 0/0.686 0
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Fig. 7 Real-time analysis of algorithms
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