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ABSTRACT

Vital sign measurement, such as heart rate (HR), blood
pressure (BP), respiratory rate (RR), and blood oxygen saturation
(SpOy), 1s crucial in biological metrology for disease diagnosis and
therapy. Conventional devices for measuring these indicators are
largely dependent on bodily touch and are shared by multiple persons.
The contactless measurement of vital signs using a camera is gaining
popularity due to its advantages in terms of hygiene and patient
comfort.

This thesis focused on the design, implementation, and
testing of a real-time contactless vital signs monitoring system that
estimates four physiological indicators: HR, BP, RR, and SpO, which
are extracted from photoplethysmography (PPG) signals in 6 seconds
only. The proposed system estimated the HR and RR from the green
PPG signal; BP from mathematical equations that depends on the
estimated HR as well as the gender, age, and weight of the person; and
SpO, from the green and red PPG signals using two different
wavelengths.

This system was tested on a local dataset consisting of 100
facial videos of 10 healthy volunteers (3 males, 7 females) between 13-
60 years old. These videos are recorded under different movement and
tllumination conditions. As well, the HR estimated method was
evaluated on the MAHNOB-HCI public dataset.

The experiments results showed that the highest accuracy for
the HR, RR, systolic BP, diastolic BP, and SpO, was 98.78%, 95.86%,
98.57%, 98.82%, and 98.98%, respectively, for outdoor local dataset

videos. For real-time experiments, the accuracy was 96.12%, 93.03%,



97.64%, 98.07%, and 97% for the HR, RR, systolic BP, diastolic BP,
and SpO,, respectively. The proposed system can be used for home
health care as well as to ensure employees' safety in companies and

organizations.
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