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Abstract: Non-contact detection of various physiological parameters has attract great attention. In this paper,
a method of estimating physiological parameters based on imaging photoplethysmography from videos of
people’s faces recorded by mobile phone is proposed. First, a "wavelet transform-principal component ana-
lysis-blind source separation" algorithm is proposed to extract the video’s RGB three-channel pulse wave sig-
nal with a high signal-to-noise ratio. Then, the green channel signal is processed separately in the frequency
and the time domains to estimate heart and respiratory rates. The pulse wave signals of the red and blue chan-
nels are processed, and combined with the oxygen saturation detected by an oximeter to perform data fitting,
the best linear equation for estimating the oxygen saturation value from the facial video is found. Finally, the

error of the estimation results of various physiological parameters under natural light is compared, and the es-
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timation results of each parameter under three lighting environments are analyzed. The results show that un-

der the three lighting environments, the average error of heart rate detection is 0.5512 time/min, the average

error of respiration rate is —0.632 1 time/min , and the average error of oxygen saturation is —0.2743%. In

summary, the non-contact physiological parameter estimation method proposed in this paper is highly accur-

ate, universally applicable and stable. Its estimation results are highly consistent with the measurement result

of standard instruments, which meets the needs of daily physiological parameter measurement.

Key words: imaging photoplethysmography; non-contact; wavelet transform-principal component analysis-

blind signal separation; heart rate; respiratory rate; oxygen saturation
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