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Respiration Measurement System using Textile Capacitive Pressure Sensor
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Abstract - In this paper, we proposed a wearable respiration measurement system with textile capacitive pressure
sensor. Belt typed textile capacitive pressure sensor approach of respiration measurement, from which respiration
signatures and rates can be derived in real-time for long-term monitoring, are presented. Belt typed textile capacitive
pressure sensor has been developed for this measurement system. the distance change of two plates by the pressure of
motion has been used for the respiration measurement in chest area. Respiration rates measured with the textile
capacitive pressure sensor was compared with standard techniques on 8 human subjects. Accurate measurement of
respiration rate with developed sensor system is shown. The data from the method comparison study is used to confirm
theoretical estimates of change in capacitance by the distance change. The current version of respiratory rate detection
system using textile capacitive pressure sensor can successfully measure respiration rate. It showed upper limit
agreement of 379971077 RPM, and lower limit of agreement of -3.8428%107 RPM in Bland-Altman plot. From all
subject, high correlation were shown(p<0.0001). The proposed measurement method could be used to monitor
unconscious persons, avoiding the need to apply electrodes to the directly skin or other sensors in the correct position
and to wire the subject to the monitor. Monitoring respiration using textile capacitive pressure sensor offers a promising
possibility of convenient measurement of respiration rates. Especially, this technology offers a potentially inexpensive
implementation that could extend applications to consumer home-healthcare and mobile-healthcare products. Further
advances in the sensor design, system design and signal processing can increase the range and quality of the
rate—finding, broadening the potential application areas of this technology.
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Fig. 2 Textile Capacitive Pressure Sensor (TCPS) using electro
conductive textile.
(a) The Construction of TCPS
(b) Fabricated TCPS
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Table 2 Respiration rate comparison and analysis of all subjects

o
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Deviation
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Subject Deviation

RR[RPM: Mean Differnce

2 2400 24.00 7.025 064 7022 0.66 0.00 023

3 48.00 49,00 3.584 028 3.586 0.32 -0.002 013

4 34.00 34.00 5013 047 5015 047 0.00 017

5 2500 25.00 6.868 083 6.868 0.81 0.00 011

6 47.00 47.00 3.799 045 3798 046 0.00 014

7 2300 23.00 7490 0.79 7494 0.76 -0.004 013

8 34.00 34.00 5.002 050 5.001 0.50 0.00 015
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Fig. 10 Statistical analysis using Bland-Altman Plot of all

subjects
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