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New SLAM Method of Multi-layer Lidar Assisted by Rotational Strapdown Inertial Navigation
System

LYU Run'?,LI Guan-yu’, QI Pei’ , QIAN Wei-xing® » WANG Lan-ze’ and FENG Tai-ping'**
1 Nari Group Corporation/State Grid Electric Power Research Institute, Nanjing 211106, China

2 NARI-TECH Nanjing Control Systems Ltd. , Nanjing 211106, China

3 School of Electrical and Automation Engineering, Nanjing Normal University, Nanjing 210046, China
Abstract Focusing on the influence of low-accuracy inertial sensor on the performance of lidar/inertial SLAM, an optimized
SLAM method by fusing information of multi-layer lidar and rotational strapdown inertial navigation system is studied. In this
scheme, the rotating strapdown inertial navigation alignment method based on fuzzy adaptive Kalman filter is discussed,and the
real-time correction of carrier attitude and inertial sensor error is completed in the process of carrier motion. Further more, the
corrected inertial sensor data and LIDAR point cloud data are fused in tight coupling mode to improve the accuracy and real-time
of positioning and mapping when the carrier moves in complex scenes. Experimental results show that the slam scheme based on
rotating inertial navigation and multi-layer lidar information fusion not only ensures the real-time operation. but also effectively
improves the positioning performance of lidar / inertial odometry and the accuracy of point cloud map.

Keywords Rotational inertial navigation system, Fuzzy adaptive kalman filter, Multi-layer lidar, Synchronous positioning and

mapping, Lidar/inertial odometry
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