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SLAM Algorithm in Large Scenes Based on Efficient Loop Detection

YANG Na,CHENG Lei

( Shenyang Ligong University, Shenyang 110159 ,China)

Abstract ; In the case of outdoor large scenes,the cumulative error of laser odometry will gradually
increase with the increase of time. In view of the problems of low accuracy and lack of robustness
of existing lidar simultaneous localization and mapping ( SLAM) algorithms, a lidar SLAM algo-
rithm based on accurate and efficient loop detection in large scenes is proposed. Based on the
LeGO-LOAM lidar odometry framework ,the loop detection part is improved,and the Ring-Key de-
scriptor is used to construct KD-tree to find similar frames to accelerate the search. The lidar iris de-
scriptor is used to calculate the Hamming distance to judge the similarity between loop frames,so as
to avoid violent matching and realize the translation and rotation invariance. Simulation experiments
on KITTI dataset show that compared with LeGO-LOAM algorithms, the absolute pose accuracy and
relative pose accuracy of this algorithm are improved by 51.54% and 19.39% on average respec-
tively.
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Table 2 Absolute trajectory error of each sequence in different schemes
R (JLERAL)
751 (RS
R - E e Re/ME ¥ygriRae FrifE 2
A-LOAM 19.779 939 7.493 059 5.962 226 3.033 899 8.566 791 4.193 690
00 LEGO-LOAM 26.970 735 5.357 078 3.874 149 2.968 995 6.311 018 3.336 265
MY-SYSTEM 11. 533 595 4. 322 850 3.940 521 2. 888 096 4. 529 377 1. 352 120
A-LOAM 11. 358 276 4. 054 020 3. 468 244 2.567 111 4.339 828 1. 546 356
05 LEGO-LOAM 7.986 091 4. 198 850 3.838 221 2. 845 634 4.344 370 1. 114 991
MY-SYSTEM 5.913 735 3.571 633 3.571 719 2.909 487 3.594 054 0. 400 828
A-LOAM 29.012 615 6.597 317 4. 847 846 2.747 589 7.951 271 4. 438 256
08 LEGO-LOAM 14. 175 507 5.574 023 5.337 894 2.944 404 5.906 621 1. 954 083
MY-SYSTEM 12.974 071 5.001 048 4.787 146 2.903 479 5.179 180 1. 346 635
xR3 AEARENFINENMLLELRIRE
Table 3 Relative translation error of each sequence in different schemes
BRI /m
J¥51 Ak
R - E e e/ ME ¥oriez brifi 22
A-LOAM 1. 883 737 1.156 518 1.200 894 0. 003 245 1.217 300 0.379 851
00 LEGO-LOAM 15. 962 294 0.082 317 0. 051 559 0. 001 815 0. 306 933 0. 195 689
MY-SYSTEM 4. 045 262 0. 066 843 0. 049 202 0. 002 794 0. 139 855 0. 122 848
A-LOAM 1.710 014 1.124 938 1.218 471 0.001 191 1. 197 460 0.410 397
05 LEGO-LOAM 6. 821 663 0. 070 998 0. 055 775 0.002 910 0. 157 922 0. 141 062
MY-SYSTEM 5.224 723 0. 059 314 0. 048 560 0. 002 681 0.128 018 0.113 448
A-LOAM 1. 814 683 1. 113 385 1. 198 045 0.003 331 1. 183 361 0. 400 895
08 LEGO-LOAM 3. 800 345 0. 065 186 0. 051 951 0. 003 079 0. 105 314 0. 082 715
MY-SYSTEM 4.718 712 0. 066 422 0. 053 647 0.004 829 0. 121 331 0. 101 535
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Fig.8 The unmanned driving platform of the experiment
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Fig.10 A screenshot of the algorithm running

in this study
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Fig.11 The field mapping of the algorithm

testing in this study
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