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(A Study to Reduce Measurement Errors of an Ultrasonic
Rangefinder)
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Abstract

Ultrasonic sensors are widely employed in detecting range to a target by the virtue of their low
cost and simplicity. However, the sensor’s measurements are corrupted by systematic errors due
mainly to the dependency of sound speed upon surrounding conditions and random errors of uncertain
origin. In this paper, we present the results of research carried out to reduce these errors for
increasing the reliability of an ultrasonic sensor system to be used in robotic or other automated
systems’ range finding. The sensor system designed herein is in a peculiar structure having a
reference target and two receivers. Echoes from a small reference target placed at a known distance
are used for compensating the variations of sound speed according to the changes of sensing
conditions. Unlike existing ones, the technique proposed can compensate the effects of temperature or
any other physical parameters without an additional sensor dedicated to the compensation. The
measurements by two redundantly employed receivers are fused to reduce random errors in a
statistical sense. The correlation of the signals from the receivers sharing a hardware in part is
considered in the fusion process. The methodology described in this paper is conceptually simple, easy
to be implemented, and effective to increase the accuracy of the sensor measurements as experimental
results confirm.
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