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Abstract

Heart rate is the most basic information of pulse wave and an important physiological index of
human health. Traditional heart rate measurement is mostly in direct contact with the human
body, and prolonged contact will cause discomfort to the subjects, so it is not suitable for
long-term heart rate measurement. Therefore, this paper proposes a method for the extraction
and analysis of non-contact Remote Photo Plethysmography (RPPG) of the subject using the cam-
era. That is, based on face recognition technology, the facial information of the testee can be au-
tomatically segmented from the camera, and Region of Interest (ROI) can be selected. In this paper,
computer vision technology and Independent Component Analysis (ICA) are used to extract the
photoelectric volume pulse wave signal of the subject from the camera video. The design realizes
the non-contact heart rate measurement and provides a more accurate heart rate measurement
method.
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Figure 1. RGB color space model
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Figure 2. RGB and ICA processing
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Figure 3. The experimental device
E 3. B ARGREE

N | s

W

M TG X
At SR

UJ

> [RGBEIE 4B j

Figure 4. Experimental flow chart
B 4. ZHRIZE

4. LRI
N B A HEAT B o W, SR Bl I 18] 8 R D7 AT B R A - $AB Sk 3R 60 s FLRAE 1800 M ]

G, B AIHE AR KON 30, 3% 900 WG Ed, ARLBE I RITERG Y 1s, PIUEILATBL

SREER 31 AN IRV E (8 . T i DA — NI ] S B A B A, e T Ry G B =IEIE N,

197

196

195

194

193

The signal value

192

191

DEEERINE S iR,

The red channel

0 500 1000

The frame sequence

Figure 5. RGB channel signal
[ 5.RGB ZiBENE

The signal value

166

165

164

163

162

161

160

The green channel

0 500 1000

The frame sequence

R P e S

The signal value

136

132

130

128

____ The blue channel

0 500 1000

The frame sequence

DOI: 10.12677/hjbm.2019.93018

125

YR


https://doi.org/10.12677/hjbm.2019.93018

Hp 55

1

FENERAKRAER R G B =MEERDEES, HABAAFRCRNT ], ARG ERE
SEH. W LR B ES T BOY I AR 2 AL A S A, T
DL AR B3 40 55 1 R b N 78 2h 35 B R o W BRIBCE RS 5 0F L BRI Dh s, % RGB JiiE
P EAE ST ICA AZHAN P EIER AL B, SR WIE 6 P

‘ '——— Component 1 after filtration

25

2

‘_Compunent 2 affter filtration

e

HI T I EOE IR AR AR AL,

—— Component 3 after filtration

1.5

1

05
-0.5

The signal value
The signal value
The signal value

0

-0.5

-1 -1.5
0 2 4 6 8

0 W
El
2

8 10 12

-
Figure 6. ICA transformed signal components
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Figure 7. Spectrum map
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Table 1. Heart rate measurement data of 31 Windows

%= 131 NEROENEHE

HITS BN T IDF HERf R HITS PRV 5 IDF HERf R
1 1.00 60 81.08% 17 1.00 60 81.08%
2 1.00 60 81.08% 18 1.00 60 81.08%
3 0.80 48 64.86% 19 1.00 60 81.08%
4 1.00 60 81.08% 20 1.00 60 81.08%
5 1.00 60 81.08% 21 1.00 60 81.08%
6 1.00 60 81.08% 22 1.30 78 94.59%
7 1.00 60 81.08% 23 1.03 62 83.78%
8 1.00 60 81.08% 24 1.27 76 97.30%
9 1.00 60 81.08% 25 1.27 76 97.30%
10 1.00 60 81.08% 26 1.27 76 97.30%
11 0.80 48 64.86% 27 1.37 82 89.19%
12 0.80 48 64.86% 28 0.90 54 72.97%
13 0.80 48 64.86% 29 1.00 60 81.08%
14 1.00 60 81.08% 30 1.00 60 81.08%
15 0.83 50 67.57% 31 1.03 62 83.78%
16 1.00 60 81.08%
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