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Pulse signal measurement using webcam
by Mr. Natthawut Tiansri

Miss Kanyamas Sripao

ABSTRACT

This project presents the development of a non-contact heart rate monitoring system
based on capturing images and videos of the forehead area using a webcam. The recorded visual
data is then processed wusing Python on a computer by applying the Imaging
Photoplethysmography (iPPG) technique to detect pulse signals. The experiment was conducted
with 10 volunteers, and the results were compared with those obtained from Contact
Photoplethysmography (cPPG). It was found that'the signals acquired through the iPPG technique
were comparable under appropriate conditions regarding the size of the forehead region, lighting,
and distance. The developed system demonstrated stability and accuracy. Skin tone was found
to influence signal'quality — individuals with darker skin tones required higher illumination levels
to improve measurement accuracy and reduce signal deviation. In contrast, those with lighter skin
tones could be measured accurately under low-light conditions. Additionally, the height, weight,
and BMI of the participants showed no significant impact on signal quality. To enhance the
system's performance, signal quality was further improved to reduce measurement error and
increase accuracy by analyzing the Signal-to-Noise Ratio (SNR) across various frequency ranges.

The developed system shows strong potential for future improvements and enhanced efficiency.



