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Man-made landmark based convenient indoor-robot global localization system

Liao Zhihan, Wu Feng'
(School of Computer Science & Technology, University of Science & Technology of China, Hefet 230000, China)

Abstract: Global localization algorithms for mobile robot still face many challenges when using in some indoor environments,
where the layout changes frequently or there are many dynamic obstacles. Aiming at such scenarios, this paper proposed a new
and convenient global localization system based on man-made landmark. The system localized based on multiple man-made
landmarks attached on the unshaded ceiling, and could achieve stable pose estimation with only one camera. The whole system
consisted of two main processes:map construction and global localization ,according to their specific functions. During the map
construction, it automatically estimated the pose of the man-made landmark in the global coordinate system, according to the
camera’ s observation of the landmark and the pose estimation output by some laser SLAM algorithm. Given this, it then estab-
lished the map of environment based on the pose of each landmark. During the global localization, it estimated the robot’ s pose
in real time based on the camera’ s observation of the man-made landmarks in the map with known poses, combined with the
pre-integrated information fused with the odometer and IMU. Sufficient experiments show that the localization error of the sys-
tem is stable within 10 ¢cm when running in the deployed environment, and the system can also ensure real-time pose output,

which meets the application requirements of typical indoor mobile robot global localization.
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Fig.2 Flow chart of the mapping algorithm
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Fig.3 Flow chart of the global localization algorithm
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