132 Fehs) =) 212698 23, 2021'd 39 (JBE Vol. 26, No. 2, March 2021)

53+ (Special Paper)

HRE 88| =52 426 A28, 2021 3€ (JBE Vol. 26, No. 2, March 2021)
https://doi.org/10.5909/JBE.2021.26.2.132

ISSN 2287-9137 (Online) ISSN 1226-7953 (Print)

ot olmA] HoJEE o] &3 AATE AAAF SAHALH

LY

A g, A S, o) F A

my
2

3

Real-time Vital Signs Measurement System using Facial Image Data
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Abstract

The purpose of this study is to present an effective methodology that can measure heart rate, heart rate variability, oxygen
saturation, respiration rate, mental stress level, and blood pressure using mobile front camera that can be accessed most in real life.
Face recognition was performed in real-time using Blaze Face to acquire facial image data, and the forehead was designated as
ROI (Region Of Interest) using feature points of the eyes, nose, and mouth, and ears. Representative values for each channel of
the ROI were generated and aligned on the time axis to measure vital signs. The vital signs measurement method was based on
Fourier transform, and noise was removed and filtered according to the desired vital signs to increase the accuracy of the
measurement. To verify the results, vital signs measured using facial image data were compared with pulse oximeter contact
sensor, and TI non-contact sensor. As a result of this work, the possibility of extracting a total of six vital signs (heart rate, heart
rate variability, oxygen saturation, respiratory rate, stress, and blood pressure) was confirmed through facial images.

Keyword : Vital Sign, Face detection, non-contact sensing
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Table 1. Early warning Score
Score 3 2 1 0 1 2 3
Respiration rate (breaths/min) > 35 31-35 21-30 9-20 <7
SpO2 (%) <85 85-89 90-92 > 92
Temperature > 38.9 38-38.9 36-37.9 35-35.9 34-34.9 <34
Systolic BP(mmHg) > 199 100-199 80-99 70-79 <70
Heart Rate (bpm) > 129 110-129 100-109 50-99 40-49 30-39 <30
AVPU Alert Verbal pain Unresponsive
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Table 2. Typical body surface displacement parameters due to respira-

tion and heart-beat

AdE ¢ 29
Real-time Vital Signs Measurement System using Facial Image Data)

From Front From Back
Vital Signs Frequency Amplitude Amplitude
Respiration | 1 05 Hz | ~1 - 12mm | ~01 - 05mm
Rate
Heart Rate | 0.18- 20 Hz |~ 0.1 - 0.5 mm |~ 0.01 - 0.2mm
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