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A Indoor Mapping and Localization Algorithm based on Multi-sensor Fusion

J1 Jia-wen' , YANG Ming-xin2
(1. College of Electronic Engineering, Chengdu University of Information Technology, Chengdu 610225, China; 2. Center for Elec-
tronics Experiment, Chengdu University of Information Technology, Chengdu 610225, China)

Abstract ; In recent years, autonomous mobile robots with the ability of navigation and planning have been widely applied
in various fields. SLAM ( Simultaneous Localization And Mapping) is one of the core technologies for autonomous mobile
robots, which is a important guarant for cleaning robots, service robots, AGV robots other indoor scenarios. In dynamic
and complex indoor application scenarios, such as offices and shopping malls, autonomous robots must accurately know
their location and avoid obstacles to complete the assigned tasks. Autonomous robots often require a perception of envi-
ronment with expensive, long-distance range of lidar in these complex scene. The algorithm proposed in this paper is
mainly aimed at low-cost lidar, using multi-sensor data fusion technology, and estimates the accurate pose of a wheeled
robot by integrating the information of the encoder and low-cost IMU. And it constructs the probability grid map of indoor
environment by matching the lidar’ s scans. At the same time, this algorithm adds the constraint of loop closure in the
back-end when the loop closure appears, and eliminates all the cumulative errors of mapping by the optimization meth-
od. It leads to a environment map with good precision for a wheeled robot and a solution for global localization based on
the map. The multi-sensor fusion algorithm proposed in this paper has the advantages of real-time, low-power consump-
tion, robustness and it can obtain a good result on the embedded platform with limited resources.

Keywords ;: multi-sensor fusion ;lidar;loop-closure detection ; graph-optimization ;low-power consumption



