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Tightly coupled laser SLAM method base on scan context optimization

WANGXiang—chuanl, ZHANG Hui*', CHEN Bo?, ZHOUXi—dong2

(1. School of Electrical and Information Engineering, Changsha University of Science and Technology, Changsha
410114, China; 2. School of Robotics, Hunan University, Changsha 410082, China)

Abstract: High-precision mapping and positioning is an important prerequisite for autonomous navigation of unmanned
vehicles, and in view of the insufficient utilization of observation information by existing loosely coupled fusion methods
and the low matching accuracy of traditional closed-loop detection methods, a tightly coupled laser SLAM method based
on scan context optimization, named optimized SC-LIO-SAM, is proposed. First, the IMU debiases the point cloud
through pre-integration and provides initial pose estimation for the laser odometer. The laser odometer matches the
feature point cloud of the current frame with the local map by sliding the window. Then, based on the scan context, the
feature cloud is encoded to generate point cloud descriptors to achieve efficient closed-loop detection. Based on the LIO-
SAM framework, the IMU pre-integration factor, laser odometry factor, GPS factor and closed-loop factor are inserted
into the global factor gragh, lastly the global node optimization is updated by using Bayesian tree. In order to verify the
effctiveness of the proposed method, the performance of the optimized SC-LIO-SAM is evaluated by KITTI dataset and
compared with LOAM, LEGO-LOAM and LIO-SAM, and the experimental results show that the positioning accuracy of
the optimized SC-LIO-SAM is significantly improved compared with LOAM, LEGO-LOAM, LIO-SAM and the classical
algorithm. Finally, the algorithm is applied to the open-source dataset to prove that the optimized SC-LIO-SAM can build
a globally consistent map.

Keywords: SLAM; laser odometry; scan context; point cloud descriptor; closed-loop detection; factor map optimization
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ARICHET LIO-SAMIS) [y R 7 I HE S, R 14 B F
SCOV 5 = AR, Pt — BT 43 B S
SR A0 SLAM 514, 4 IMU TR 43 (K 7 06 B
FEUFIE 7 GPS A LA K PR PR IR 74\ 4 = DR 7 T
Hh S I B DU SR (9 RSP A SR A R
SRR B, SO 2 R B I B RS A SRS R
E RN E RN Ve N = EX (AP
I 7 57 75 3R, F 4 R 2 — B A e b P
2.1 ETFEFEMUASLAMIESS

SR AR R 8 SN W, BN B AR AR R 58 X
N B, N T a7, AR IMU A AR R 5 T8 N ZE A8
RED. JEECAVIG A TN ZEAR R R A, 2 37
] 55 H S AR R T I E )07 R 5E. B ANERRAS 2
A LU iR RIE AR R

= [RY,p" o7, b7 . (1)

HoAf: R € SO(3) Ny =4t Jie i ke p M RR K23 18] R 11
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