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Abstract

In recent yaers, various measurement technologies for bioinstrumentaitions have been
developed. They are used in not only medical field but also engineering filed(e.g. Bio-
metrics). As biological objects have their wills and emotions, noncontact measurement
methods are much more desirable for them when compared to the industrial measurement
methods.

0 Respirometry, which is performed during sleep, is one of the bioinstrumentations, which
are desired to be noninvasive and noncontact. Although there are some noninvasive meth-
ods for example monitoring of breathing by a thermistor and polygraph which is carried
out to test sleep apnea syndrome, they may give discomfort feeling to the subjects because
they force to undergo contact-measurement. In this study, the author aimed at develop-
ing a system which can measure the breathing by noninvasive and noncontact method
to resolve the problems of ready-made methods. As the quantity of water contained in
human expired gas, whose humidity is about 95%, is larger than that of water contained
in air, the author chose to apply near-infrared rays that have a property to be absorbed by
water for detecting unit of expired air. The proposed system consists of IR LED (infrared
light-emitting diode), analog amplification circuit and computer. Firstly, photodiode ir-
radiated near-infrared rays which went through expired air on ordinary air. Secondly, the
signal obtained by photodiode was recorded in the computer through analog amplification
circuit and analog-to-digital converter. Finally, the computer analyzed the frequency of
the signal to calculate the number of breathing per minutes.

O To evaluate whether the system can measure breathing, the author filtered both of the
signals obtained by the proposed system and the commercial microphone, and compared
the waveforms of them. The result showed that proposed method can measure breathing
because the number of breathing of the proposed method corresponded to that of the
microphone system. Measuring the number of breathing noncontactly by this proposed

system may decrease the stress of the subjects in monitring breathing function.
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