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Abstract: Aiming at the problem that non—contact heart rate detection method is difficult to accurately estimate heart rate

due to the interference of light change, a remote heart rate estimation method which inhibits the effect of light
change is proposed. In this method, the skin color model of YCbhCr color space is first adopted, and a skin mask
is established. By combining the skin mask with the original image and extracting the facial skin color image,
most of the non—skin color regions can be filtered out from the complex background, and a stable skin color im-
age of the facial region of interest (ROI) can be obtained. This reduces facial motion artifact interference. Sec-
ondly, in order to suppress the influence of light change, the RGB color space of this region is converted to LAB
and YCbCr color space and three color signals, G, A, and Cr, which describe the change of blood volume, are
selected. The pulse wave signals associated with blood volume changes were extracted through improved complete
ensemble empirical mode decomposition with adaptive noise (ICEEMDAN) for denoising, followed by princi-
pal component analysis (PCA) to isolate pulse wave signals associated with changes in blood volume. Finally,
fast Fourier transform (FFT) is applied to the pulse wave signal to estimate the heart rate according to the fre-
quency corresponding to the highest peak in the band of 0.7-3.0 Hz. The experimental results show that the cor-
relation coefficient between the heart rate calculated during normal blinking under different lighting conditions

and the heart rate measured by pulse oximeter at the same time is 0.982 3, and the statistical upper and lower
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limits of Bland—Altman are 3.178 8 bpm and —1.880 5 bpm, respectively. This results demonstrated the potential

of multi—color space analysis for achieving accurate and reliable heart rate monitoring from facial video.

Key words: non—contact heart rate detection; multiple color space; illuminance variation resistance ; denoising; princi-

pal component analysis (PCA)
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Fig.3 Color signals for different color spaces
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