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Abstract

The ultrasonic array sensor system, consisting of one transmitter and fourreceivers instead of
the traditional combination of a transmitter and a receiver is proposed in order to identify the
location of objects. From the theoretical analysis and the experimental results, it is found that this
new array sensor system could derive the information on the position of objects accurately, while
the traditional sensor system could provide only the informatioin on the distance to objects. This
sensor system is used to develop a sonar-based local mapping algorithm. The local map is used
to find the existence of possible gates, through which the mobile robots can pass, and to select the
suitable one in order for the robots to reach the goal safely in the presence of obstacles. The
performance of the proposed local map algorithm is demonstrated experimentally in a small
working area with several obstacles. It is found that the quality of the resulting local map is
sufficient for the avoidance of collisions between the robots and obstacles and for the selection
of the suitable gate leading to the goal. It is also shown that the global map of the working area
could be obtained by integrating several local maps constructed from different locations and that
it matches the actual layout of the working area well.
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