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It was found that the echo sound of the hi?hly directional sound wave
generated by the ultrasonic speaker changes depending on the material of the obstacle, from the
audible sound wave forms and the results of FFT analysis. However, in the square wave, the change in
the echo sound depending on the material was slight. As a result of improving the sound wave from
the square wave to the sound wave that emphasizes the harmonic components that are likely to make a
difference, the difference became clear. For continuous impulse signals with higher harmonic
content, the difference in reverberation became even more apparent. From these results, the
feasibility of material determination by distinguishing echo sounds has increased.
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