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Fig. 1 (a) Measurement system. (b) Detection of 
Tpeak and Tzero (c) Conventional driving signal and 
(d) its received waveform. (e) Proposed driving 
signal and (f) its received waveform.   
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Positioning System Using Air-Coupled Ultrasonic Waves 
Katsuhiro SASAKI, Yoshitoshi TSUKAMOTO and Mineo ASADA 

 This paper proposes an amplitude-modulated and phase-inverted (AMPI) ultrasonic driving signal for accurate 

distance measurements. The sharp envelope generated by the AMPI signal determined a zero-crossing time without any 

uncertainty. As a result, an accuracy better than 0.02 mm was achieved in the range of 0.1 0.5 m. Furthermore, we 
demonstrated a possibility that long distances of up to about 4 m can be measured with its achieved high-accuracy. As an 

application of the system using the AMPI signal, two-dimensional position was measured. 
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Fig. 2 Experimental results to show effect of AMPI driving 
signal. (a) The n and k dependence of 3dB envelope width of 
received waveform. Measured Tpeak and Tzero at (b) n = 0 and 
(c) n = 3, k = 2. 

Fig. 3 Experimental results of 
relative distance measurements.  

Fig. 4 Measured Tpeak and Tzero at n = 3 
and k =2 when attenuation is 20 dB. 

Fig. 5 Two-dimensional position measurement. 
Experimental (a) arrangement and (b) result. 
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