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Calculation methods of respiratory rate based on PPG
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Abstract: A method of calculating respiratory rate based on photoplethysmography (PPG) is proposed for quickly detecting
the human respiratory rate for wearable medical treatment. After that the PPG signals and the respiratory signals of the human
body at the same time are selected from MIMIC Database, the PPG signals are processed by empirical mode decomposition
algorithm, thereby obtaining a limited number of intrinsic mode functions of the PPG signals, and an appropriate intrinsic
mode function is applied to reconstruct the respiratory signals. Finally, respiratory rate is calculated by extracting features
from the reconstructed respiratory signal. The results show that the relative coherence coefficient of the respiratory signals
obtained by PPG decomposition and the original respiratory signal is above 0.6, and that the reconstructed and original
respiratory rates are also very close, with an accuracy rate up to 0.9. Using the PPG signals to calculate respiratory rate is
proved to be feasible, which is of great significance to wearable medical treatment and non-invasive medical diagnosis.
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Fig.1 Research block diagram
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Fig.2 Photoplethysmography (PPG) signals and respiratory signals
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Fig.3 Comparison of the PPG signals before and after filtering
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Fig.4 Intrinsic mode functions and the corresponding spectra
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Fig.5 Comparison of the original respiratory signals with the respiratory signals reconstructed using PPG signals
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Tab.1 Relative coherence coefficients of subjects

BRiyoEd RCC BRiyoEd RCC

1 0.7859 6 0.837 1
2 0.684 2 7 0.915 7
3 0.864 1 8 0.775 4
4 0.774 9 9 0.645 7
5 0.695 3 10 0.6183
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Tab.2 Comparison of respiratory rate
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SEHG X 5 P — — HIRTIES
1 14.72 15.43 0.954
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3 17.51 16.84 0.962
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5 19.21 18.75 0.976
6 16.46 17.01 0.968
7 15.42 16.39 0.941
8 13.75 14.01 0.981
9 17.74 18.21 0.974
10 16.84 17.71 0.951
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