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Spatio temporal chaos and local determinism of ECG-PPG
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ECG-Pulse wave ECGc signals were used to generate pulsating Poincare
sections. With this method, it was possible to observe a clearer structure with less fluctuation
than in the case of generating only from the pulse wave. By focusing on the QS interval of ECG and
setting a time delay to 1/4 of that, the clear dynamics of the electrocardiogram were reconstructed.

Nonlinear time series analysis methods such as transition error and normalized deterministic
nonlinear prediction can be applied to ECG signals, and the existence of high determinism can be
detected. On the other hand, the versatility of the phase synchronization extraction method
developed for electrocardiogram-pulse wave was clarified. It was also effective for metadata such as

RGB image sequences, allergic pollen dispersal amounts, and spatio-temporal distribution of
infectious diseases.



RR RR
(Ivanov, P,Nature,1999)
(Int.J.Bif.& Chaos,1992)
(Glass,Chaos 19,2009)
(1)
- 5
21 24
5 3
30 SilmeeTM Bar type
3 BACS
SilmeeTM Bar type BACS
SilmeeTM Bar type
0.008 BACS 0.005
@
- @ @ ©))
ECG Time series PPG Time series
200 400
E OWW‘AHW 3200
S-200- )
> >
8_400 2—200
(false nearest - e
neighbors) 600, 5 Timels] 10 15 % 5 Timels] 10 15
2 ECG Fourier transform 50 PPG Fourier transform
3 15 34
é 10 M’“ g "
£ < 10 M
o MM (L. LT AN
0 1 2 3 4 5 0 1 2 3 4 5
Frequency[Hz] Frequency[Hz]
1 15 )

(Analytical PhaseAnalysis APA)




€y

1/4

@

®

*

PhaseAnalysis APA)
Matlab

®) Qs

(6) RGB

Q)
2019

2 FEDRT A LEE kL

00 L 00 45 100 Lk
200 200 200
o o o
-200 ~200 : -200
-400 -400 -a00
200 400 o 20 a0 o 20 a0
00 135 w00 180" 00 225
200 200 200
~ o of ot of
-200 ~200 - -200
~a00 -400 -a00
200 400 o 200 400 o 200 400
i 270 - 315° - 360
200 200 200
o of o
200 -200 200
-400 -400 -a00
200 400 o 200 400 o 200 400
X2
300 T T T T
~300 . L
-300 -200 -100 0 100 200 300
X

400 9 400 49 400 20
200 200 200
o o o
200 200 200
400 -400 -400
o 200 40 0 200 0 20 400
o 135 w0 180 w0 225
200 200 200}
N0 of of
-200 | -200 200,
-400 -400 -400
200 400 0 20 400 0 20 400
o 270 "~ 315 i 360
200 200 200
o 0 o
200 | ~200 ~200
-400 -400 -400
o 200 40 00 o 20 400
300 T T T T T
200 —

-100

-200

i L
-300 -200 =100 0 100 200 300

-300

(£7) . RE=E (B KFEx Al

(Analytical

1/4

RGB

3000 o
\ 0
2500 "
z
@ =2000 0
0
1500
1600 2200 2499 1800 2200 2600
X(t) X(t+7)
. regionl
300 FEgIoN2 "
2500 :
? 0
N
b) =
2000 :

1609 region3 /726/2"00

“TVR800 1800
X(t) X(t+7)

3000 0

0

0

© 0
]

. =
regiond 2600

1800 2200
X(t) X(t+7)

H3 /A XHEEICL DB SiEEERT




80
2018
192-199
DOl
Nina Sviridova , Kenshi sakai -
Local Noise Sensitivity in Human Photoplethysmogram 2016
2016 International Symposium on Nonlinear Theory and Its Applicatio 427-430
DOl
Akira Ishibashi, Kenshi Sakai 11479
Dispersal of allergenic pollen from Cryptomeria japonica and Chamaecyparis obtusa: 2019
characteristic annual fluctuation patterns caused by intermittent phase synchronisations
Scientific Reports 1-9
DOl
doi.org/10.1038/s41598-019-47870-6
Kenshi Sakai, Yoshinobu Hoshino, Awadhesh Prasad, Atsuko Sugawara Fukamachi & Akira Ishibashi 15568
Period-3 dominant phase synchronisation of Zelkova serrata: border-collision bifurcation 2019
observed in a plant population
Scientific Reports 1-12

DOl
doi.org/10.1038/s41598-019-50815-8




Kenshi Sakai

Agricultures and Nonlinear Dynamics :Phase ynchronizations of perenial rops, modeling and analysis.

The Conference of Nonlinear Systems and Dynamics 2018

2018

Kenshi Sakai

Nonlinear time series analysis on short noisy ensemble data

M _ an

2018

2018

2018

Kenshi Sakai

Introduction to Nonlinear Dynamics-Synchronization, Networks and Pattern Emergence -

Intelligent Agriculture Production Technology Alliance, Taiwan

2017




2018

Kenshi Sakai

Noise Induced Phase Synchronization of Pistachio Productions in California

Symposium on Nonlinear Dynamics and its Application to Agriculture 2017

2017

2017

2019-30728

2019




http://kenkyu-web.tuat.ac.jp/Profiles/1/0000021/profile.html
http://kenkyu-web.tuat.ac.jp/Profiles/1/0000021/profile.html

http://kenkyu-web.tuat.ac.jp/Profiles/1/0000021/thesesl.html




