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Acoustic Communication Technology for Quick
Development of Low Cost Connected Thermometers

HIRATA Hideie

With the rising demand for body temperature measurement and recording under COVID-19 circumstances, there
had not been a variety of choices for smartphone-connected thermometers. To respond to the significant leap of
needs for body temperature recording, we faced the urgent task of developing a connected thermometer in a mini-
mal time frame. Moreover, we found we would not be able to meet the timeline if we choose the Bluetooth con-
nectivity, since it requires a new hardware design and a new production line. In this situation, instead of Blue-
tooth communication, we considered acoustic communication taking advantage of notification buzzers already
installed in our traditional thermometers. We focused that our thermometer could communicate by sonic wave
transmitted by the buzzer just by changing its firmware. Our thermometer sends sound waves that modulates the
measurement data using the buzzer in acoustic communication, and smartphones receives sound waves using its
microphone. It demodulates sound waves to measurement data. We have quickly delivered a connected thermom-
eter to the markets at a low cost by selecting this method. Also, it enabled better usability by eliminating the
Bluetooth pairing process. We can extend this method to connected products for developing countries where low

costs and simple usability are the key factors.
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