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Multi-sensor fusion localization method based on factor graph

SUN Chenyang* ™, ZHANG Qunli*, PAN Cong” ™ , SHAO Bingbing™ , FANG Zaojun ™
( “ College of Mechanical Engineering, Zhejiang University of Technology, Hangzhou 310014 )

( ™ Ningbo Institute of Materials Technology and Engineering, Chinese Academy of Sciences, Ningbo 315201)
Abstract

Aiming at the problems of low localization accuracy and insufficient robustness of mobile robots using single

sensor or loosely coupled localization in indoor environment, a multi-sensor tightly coupled localization algorithm

based on factor graph is proposed. The algorithm receives data from inertial measurement unit (IMU) , wheel en-

coder and 2D lidar, and constructs IMU pre-integration factor, wheel odometry factor, pose prior factor and laser

odometry factor. The state information of the mobile robot is obtained after incremental optimization of these factors

through the factor graph, and the drift of the IMU is estimated and corrected in real time. Experimental results show

that the localization algorithm can effectively improve the localization accuracy and robustness of mobile robots in

unknown or known environments.

Key words: mobile robot, factor graph optimization, tightly-coupled, inertial measurement unit (IMU) pre-

integration
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