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Photo plethysmo graphy signal acquisition and processing based on facial video
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Abstract: The monitoring of photo plethysmo graphy (PPG) which contains some important human physiological information
is effective for the cardiovascular disease prevention and prognosis. In order to easily and accurately obtain the PPG signal of
the body, the camera video of the human face is obtained by the cell phone, and the timing curve of the blood volume variation
is obtained by investigating the variation of pixel gray values of each frame image. With the empirical mode decomposition
method, the timing curve was broken down into series of intrinsic mode function (IMF) with different frequency components.
Finally, using the frequency domain analysis, the IMF in the pulse frequency range is reconstructed, obtaining the PPG signal
without the low- frequency and high- frequency noise baseline drift. The correlation coefficient between the result and the
measured PPG data synchronized with the existing medical instruments is above 0.85. The PPG method based on facial video
which is widely applied is important for obtaining the physiological information based on PPG in telemedicine.
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Fig.1 Forehead area of human face
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Fig.2 Measurement method
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Fig.3 Normalized photo plethysmo graphy (PPG) signal
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Empirical mode decomposition
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Fig.4 Empirical mode decomposition of PPG signal
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Fig.5 Fast Fourier transform of each order of intrinsic mode function (IMF)
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Tab.1 Comparison of measured results
Heart rate/times- 10 s
Subject Data source Correlation coefficient
1 2 3 4 5
Carema 12.5 12.0 11.0 11.0 12.0
1 0.8619
CONTEC 12.0 12.0 10.5 11.0 12.5
Carema 14.0 14.5 14.0 13.0 14.5
2 0.9759
CONTEC 14.0 14.5 14.0 13.5 14.5
Carema 13.0 14.0 13.5 14.0 13.0
3 0.896 4
CONTEC 13.0 13.5 13.5 14.0 13.0
Carema 13.0 15.0 14.5 14.0 14.0
4 0.967 0
CONTEC 13.5 14.5 14.5 14.0 14.0
Carema 12.0 12.0 11.0 11.5 12.0
5 09129
CONTEC 12.5 12.0 11.0 12.0 12.5
Carema 13.5 13.0 12.5 13.0 12.5
6 0.891 0

CONTEC 13.5 12.5 12.5 13.0 12.0
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