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Fuzzy Extended Information Filtering
Applied in Localization of an Autonomous
Mobile Robot by Fusing Odometric and
Laser Scanner Sensors

Hung-Hsing Lin, Ching-Chih Tsai

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.

Keywords: Extended Information Filter, Fuzzy Logics, Laser Scanner, Localization, Sensor

Fusion.
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(%, 7)em | (142,47, 315.73)| (141.83, 315.38)| (142.31, 314.98)| (142.25, 314.16)
0 (degree) 1.13° 47.57 90.89° 136.1°
|X—x| 1.47cm 0.83cm 1.31cm 1.25¢cm
Rl 0.73cm 0.38cm 0.02cm 0.84cm
16-0 1.13° 257 0.89° LT
(x,p)em [ (141 315) (141,315) (141,315) (141,315)

6 (degree) 180° 225° 270° 315°

(%, 7)em | (143,03, 316.18)| (142.51, 314.95)| (141.11, 315.09) | (142.25, 314.39)
0 (degree) 180.01° 226.9° 270.89° 317.79°
|X—x| 2.03cm 1.51cm 0.11cm 1.25cm
7=y 1.18cm 0.05cm 0.09cm 0.61cm
16-0 0.01° 1.9° 0.89° 2.79°




