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Abstract 

This paper develops methodologies and techniques for localization of an autonomous 
mobile robot (AMR) using two different external sensors: odometric and laser scanner. First, 
a 2-D laser scanner-based pose-tracking system by fusing the time-of-flight (TOF) readings 
together with the FEIF algorithm is proposed to improve the accuracy and robustness of 
pose estimation for the AMR. The Fuzzy Extended Information Filtering (FEIF)-based 
sensor fusion approach is presented to circumvent the nonlinear filter divergence problems. 
Finally, a pose initialization scheme based on a 2-D laser scanner is presented to determine 
the initial pose of the AMR given that the environmental model is known. Experimental 
results are provided to verify the feasibility and effectiveness of the proposed localization 
methods. 
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