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Abstract: In order to meet autonomous positioning and navigation requirements of unmanned intelligent warehousing mo-
bile robots for in factory workshops, a 3D laser SLAM navigation method based on global pose optimization and improved
LOAM algorithm is designed. The front-end mileage calculation method integrates laser radar and IMU data, and uses ICP
point cloud registration algorithm to match laser point cloud feature point. Adopting initial positioning process and line seg-
ment matching technology to achieve dynamic positioning of the robot in the global map, including inertial navigation pose
calculation, pose calculation for map matching, and dynamic repositioning; The back-end optimization algorithm includes
pose graph construction, loop detection based on Scan Context, global pose optimization, etc. Using all observation data a-
long the entire trajectory to construct the pose map of the robot, comparing the Scan Context at different time points to deter-
mine whether the robot has returned to the previously visited position, and taking odometer, loop detection, and RTK data as
constraints to optimize the global pose. The effectiveness of the improved algorithm is verified through the positioning, map-

ping, and navigation experiment of an unmanned forklift type mobile robot. Experimental results show that the designed

s EH 2024 -10-28; {&E HHEA:2024-12-09,

BT EFXAAREEEIH (61741101) 5 % BUA & A P R 2108 5 H (GXXT-2023-076) 5 2 8044 & AL H AR B B 78 1 H
(2023 AHO050926) ; HL 7% AL 56 K6 I ¢ 4 T 45 52 06 28 FF 03 4 900 H (KLMVI-2024-HIT-14) 5 % 84 R o $ A B 53 Bt 4
WA EW H (2023qyhz35) ,

EEE A BA987 ), 5 Wb, SR LRI,

SRR 0. BEIOF EL S F ETR2RMERMAMB PG A D EOLH A & 5@ B L] iR & 556,
2025,33(4) ;209 - 216,

¥R MU www. jsjclykz. com



. 210 - TIN5

933 %

SLAM algorithm can achieve autonomous positioning and navigation of the robot in indoor environments, the repeated posi-

tioning error and offset are both less than =10 mm, meeting the requirement of industrial application, and the system has

good robustness.

Keywords: 3D Lidar; three-dimensional point cloud; pose estimation; mobile robot; simultaneous localization and

mapping
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