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Abstract: The extent of face absorption light changing along with the heart beat rate was verified, and
a heart rate acquisition system based on the facial image processing was designed. Human face images
were sampled in a video form by the system and they were processed in two steps. The first step was
the processing of a single image. Firstly, an achromatic color model was built to correct the color of
the original image and to remove the interference {from light brings. Then, the sample area was posi-
tioned using a histogram and facial features, and the image was enhanced in space and time domains.
Furthermore, narrowband gray input values were mapped to the output value broadband and to sepa-
rate the illumination component and the reflection component, so the interference caused by uneven
light irradiation could be further erased. Finally, the mean reflection of single image was calculated.
In the second step, the wavelet transform and Hilbert algorithm were used to process the mean curve
consisting of all the images and to eliminate the baseline drift wave, making the R wave more likely to
be detected and to get the heart rate finally. Experimental results under many conditions show that

the heart rate error is no more than 8% under a good light condition, and that is no more than 20% at
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a poor light condition. Basically, the system achieves the functional requirement of the heart rate cal-

culation by sampling the light of some face region changes. Due to limitations of the camera sampling

rate, the real-time performance of the system is updating every 5 s in the case of signal integrity en-

sured.

Key words: facial image; image processing;video acquisition; heart rate acquisition;algorithm design;

mean reflection;anti-jamming design
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Fig.1 Blood absorption spectrum
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