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Localization of an Autonomous Mobile Robot Using Ultrasonic Sensor Data

Chang-Hyuk Choi (Graduate School, Korea Univ.), Jae-Bok Song (Dept. of Mechanical Eng., Korea Univ.),
Munsang Kim (Advanced Robotics Center, KIST)

ABSTRACT

Localization is the process of aligning the robot’s local coordinates with the global coordinates of a map. A mobile robot’s
location is basically computed by a dead reckoning scheme, but this position information becomes increasingly inaccurate
during navigation due to odometry errors. In this paper, the method of building a map of a robot’s environment using
ultrasonic sensor data and the occupancy grid map scheme is briefly presented. Then, the search and matching algorithms to
compensate for the odometry error by comparing the local map with the reference map are proposed and verified by
experiments. It is shown that the compensated error is not accumulated and exists within the limited range.
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Fig. 1 Representation of grids in polar coordinates.
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Fig. 2 Reference map using occupancy grid map
method in corridor (o=10cm).
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Fig. 3 Searching range for the robot positioned at (x, y).
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1 if §,=0CC,S§, =0CC
Matchingindex; =<1 if §, = EMP,S, = EMP
0 otherwise
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Fig. 4 Pioneer 2-DX mobile robot quipped with
ultrasonic sensors and PC.
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Fig. 5 Local map and active window at (x, y) = (1.7, 2.6).
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Fig. 6 Errors as a function of driving distance.
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