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Design and Realization of Respiratory Monitor Based on Air-mattress
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Abstract: According to the non-contact request in home physiological monitoring, a respiratory monitor system based on an
air-mattress is designed. In this system,the respiration signal is collected by a piezoresistive pressure transducer,with SNR
of signal acquisition improved by the differential pressure measurement and balancing tube. Besides,a productive module for
signal condition and amplitude regulation is designed for the weak signal with high noise and wide dynamic range. Algo-
rithms for the extraction of respiratory status and respiration rate are achieved on a PC using Visual C + +. Experiments

show that the SNR is up to 22dB, with error of respiration rate less than 10% ,and no sleep apnea for 15s detected. The de-
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signed system can achieve the function of respiration rate detection and sleep apnea monitoring.
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Figure 1  Overall structure of the measurement system

using air-mattress
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Figure 4 Flow chart of computer software
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Figure 5 Fxamples of the measured respiration signals,amplitude in
frequency domain and SNR while air-mattress is at differ-
ent locations under neck ,abdomen and chest
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x 100% (3)

Respiration rate measured by RMBA and reference sensor in

different respiration states( pm)

Wks | ESTIORE (R RS R R R
Gt RMBA HKH-11C RMBA HKH-11C RMBA HKH-11C
1 13.4 13.6 14.3 13.7 10.4 10.9
2 14.5 14.9 15.9 14.8 10.6 11.2
3 15.0 15.6 15.9 15.4 10.9 11.6
4 17.2 17.9 18.0 17.3 13.7 14.0
5 15.2 15.0 15.4 15.0 11.7 12.3
6 13.7 13.1 14.0 13.5 10.8 11.7
7 19.6 19.7 19.1 18.7 13.5 14.2
8 18.2 18.8 18.5 18.2 13.4 13.7
9 17.1 17.6 17.6 17.1 12.8 13.1
10 16.6 16.1 17.1 16.5 12.0 12.6
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