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Abstract

In this study, in order to develop a device that can measure the pulmonary function easily,
we prepared a device that can measure a respiratory rate not only at rest, in which the
respiratory rate can be measured easily, but also under body movement. When we applied for
this project, we employed a measurement method, in which a respiratory signal was measured
by monitoring the movement of the thoracic cage using the terrestrial magnetism as a reference
signal (hereinafter referred to as the “Conventional Method”), in reference to the previous
study. However, we conducted a follow-up experiment and found that the Conventional Method
could not record a respiratory signal under body movement, although it could measure a
respiratory signal at rest, because the respiratory signal was interfered with noise signals under
body movement. Therefore, we reviewed the measurement method and developed a new method,
in which a wearable permanent magnet was used as a reference signal (in this article, the
measurement method is referred to as the “Proposed Method”). The Proposed Method
succeeded in the measurement of a respiratory rate under body movement, such as car driving,
walking, running, and stair ascending/descending, which had been difficult in the Conventional
Method. In addition, in the Proposed Method, detection rate of sleep apnea was increased because
the recording precision of a respiratory signal was improved compared to the Conventional
Method for both at rest and during sleeping. This article shows results of respiratory signals
measured by the Proposed Method at rest, during walking, and during running.
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