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Development of Video Pulse Wave Extraction Method and Evaluation of Blood
Pressure and Vascular Characteristics by Video Plethysmography

Tanaka, Akira
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In this study, we proposed a new method to calculate the video pulse wave by
repeatedly applying periodic component analysis (PiCA) and updating the heartbeat interval.The
extraction accuracy of the video pulse wave was improved compared to conventional methods.
We proposed a cuffless blood pressure estimation method using hand elevation.In a validation using a
contact sensor, diastolic blood pressure could be estimated with an error of 5 mmHg or less.
Furthermore, the verification using video pulse wave showed that the estimation was possible with an
error of less than 10 mmHg. The possibility of complete non-contact blood pressure estimation was
demonstrated. We have applied for a patent for this method.
The feature values of the video pulse wave showed hemodynamic changes due to facial massage and
differences in the degree of facial congestion caused by changes in body position. The possibility
of two-dimensional evaluation of hemodynamics by video pulse wave was demonstrated.



(1)
(2)
3)

(1)

(@)

RGB

PiCA

PiCA

VPG



©)

2
ROI ROl  RGB @)
PiCA
2
TC
TG
AT
(1)
PiCA
2
RGB G
ROI subROI
PiCA
PiCA
BPF
JADE PiCA PiCA
PPG
3
(2
2
BramwelI-Hill
4 RMSE

SmmHg

A
O B
o .
Q L
> B
NS Te |
—> | t
K———>)
Tg :
1
crest time
PICA
ROI
subROI RGB
[ ROI ]
v
\ ROl G |
v
\ ROl subROI |
v

‘ PiCA

2
0.10 —
[ *k 1
0.08 ]
2
- 0.06
(7]
Z 004
0.02
*:p<0.05
0 *%:9<0.01
BPF JADE PicA PpG (N=59)
3



53588833
o m 0 « « B o x
P o...., q
o
>
om™.

* o
> > (=3 > (=3 > =
> (=) o ~ = w <
- [BHww] Ag

BT H
R S R
1 1 | 1 1 1
1 1 1 1 1 1
_. 1 | 1 1 1
| I R U O
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
F==="1" "W~~~ i Bl i R
1 1 1 1
1 1 1 1
1 1 1 1
1 U 1 1
[ ] ST -, -
1 1
1 [ ] ]
1 1 1
1 1 1
[ IS DEDUDPEY NUNPHPIDE JUPNPL. + SRR P,
1 [ ] 1
1 1 1 1
1 1 | 1
1 1 1 1
1 1 | 1
| ol Rl et | it b il
1 1 | 1 1 1
1 1 1 1 1 1
1 1 | 1 1 1
1 1 1 1 1 1
H h

>
>
=
(4
(=)
g H
z H
E R
RE w
S B
4
o
(4
w
>
-
o
—
—
o
o
—
(=)
E
o
(o)
£,
o
o]
o
N~
o
©
o
T9)

3)

TC

AT

TG

50

AT

TC TG

ROI

AT

ROI

By —IH

=
i
N
S
>
i0)




< >

M. Yoshizawa, N. Sugita, et al.: Blood perfusion display based on video pulse wave,
Proc. 38th Annual Conference of IEEE Engineering in Medicine Biology Society 2016,
4763-4767 (2016).

G. de Haan and V. Jeanne: Robust Pulse Rate From Chrominance-Based rPPG, IEEE
Transactions on Biomedical Engineering, 60(10), 2878-2886 (2013).

M. Poh, et al.: Non-contact, automated cardiac pulse measurements using video
imaging and blind source separation, Optics Express, 18(10), 10762-10774 (2010)

N. Sugita, A. Tanaka, et al., Contactless Technique for Measuring Blood-Pressure
Variability from One Region in Video Plethysmography. J. Med. Biol. Eng. 39, 76-85
(2019).

A. Tanaka, M. Kumagai and M. Yoshizawa.:Non-contact Assessment of Peripheral
Hemodynamics by Using Video Plethysmography, 2019 IEEE 8th Global Conference on
Consumer Electronics (GCCE), 131-133 (2019).



3 2 0 0

Makoto Yoshizawa, Norihiro Sugita, Akira Tanaka, Noriyasu Homma, Tomoyuki Yambe 27
A cloud system for extraction of autonomic nervous system indices and blood pressure 2021
variabilities from video images
Proceedings of the International Display Workshops 983-984
DOl
10.36463/idw.2020.0983
Yoshizawa Makoto Sugita Norihiro Tanaka Akira Togashi Atsushi Kaji Isao Yambe Tomoyuki 2022
Basic Approach to Estimation of Blood Oxygen Saturation Using an RGB Color Camera without 2022
Infrared Light
2022 1EEE 4th Global Conference on Life Sciences and Technology(LifeTech) 68-71
DOl
10.1109/LifeTech53646.2022.9754752
58
2020
9-14

DOl

60

2021




Makoto Yoshizawa, Norihiro Sugita, Akira Tanaka, Noriyasu Homma, Emi Yuda, Tomoyuki Yambe

Remote, Non-Contact and Continuous Extraction of Multiple Peoples’ Autonomic Nervous System Indices from One Fish-Eye
Camera

International Display Workshops 2021

2021

Makoto Yoshizawa, Norihiro Sugita, Akira Tanaka, Atsushi Togashi, Isao Kaji

Basic Approach to Estimation of Blood Oxygen Saturation Using an RGB Color Camera without Infrared Light

IEEE 4th Global Conference on Life Sciences and Technologies

2022

59

2020

59

2020




59

2020
59
2020
0
1
2022-95209 2022
0




