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ABSTRACT

In this study, a method of shortening the minimum detectable distance of an ultrasonic sensor for

the distance measurement of automobiles was developed. It is necessary to overcome the limitations

of the minimum detectable distance, which is induced by the residual vibration of an elastic disc in

an ultrasonic sensor. The purpose of this study is to design a waveguide to shorten the minimum

detectable distance and to improve the performance of proximal measurement by coupling the wave-

guide with an ultrasonic sensor. We simulated the ultrasound propagation in the designed waveguide

through finite element analysis.

The analytical results showed clear signals of transmitted and re-

ceived ultrasound in a wedged-wall waveguide instead of a flat-wall waveguide. Experimental tests

were performed to verify the analytical results. The waveguides of the flat and wedged walls were

fabricated using a 3D printer and applied during the experiments. The results showed that the ultra-

sonic sensor coupled with the wedged-wall waveguide measured the proximal distance reasonably.
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Fig. 6 Sound pressure distribution from transient analysis (without waveguide)
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Fig. 7 Sound pressure distribution from transient analysis (with smooth waveguide)
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Fig. 8 Sound pressure distribution from transient analysis (with wedged waveguide)
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Table 1 Distance measured according to waveguides

Target Measured results
dltisel) Time(ms) Distance(m)

0.8 4.54 0.78
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Transverse
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