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Consideration of Multipath Effect in Sonar Map Construction
for an Autonomous Mobile Robot

J.H. Lim, D.W. Cho
Department of Mechanical Engineering, POSTECH

ABSTRACT
A ncw model for the construction of a sonar map in a specular
environment has been developed and implemented. In a real
world where most of the object surfaces are specular ones, a
sonar sensor suffers from a multipath effect which results in a
wrong interpretation of an objects’s location. To reduce this

effect and hence to construct a reliable map of a robot's.

surroundings, a probabilistic approach based on Bayesian

reasoning is adopted 1o both evaluation of object orientations

and estimation of an occupancy probability of a cell by an’

object. The usefulness of this approach is illusirated with the

results produced by our mobile robot equipped with ultrasonic:
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Fig.1 Multipath effect ; (a) The beam is reflected away from
the transducer (1) or the distance traveled by the beam is
longer than the maximum detection range (2). (b) The beam
is returned after multiple reflection by many objects. A
phantom abject is detected.
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object dimension (m)
a 0.15 x0.66
b 0.36 x 0.39
c 0.51x0.3

Fig. 6 True map ( environment A)
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Fig. 7 Reconstructed map for environment A ( raw map )
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