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A study on visualization of stress and emotion and develpoment of
stress-evaluation system
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The visualization and evaluation systems for human stress and/or emotion
have been developed under investigating three viewpoints such as;(1)1oT sensor module for sleep
sensing, (2)low-power design of CMOS logic circuits for signal processing system, (3)autonomic
nervous system(ANS) evaluation index for visualization of stress/relax state.

It is found that the compact loT sensing system is effective for evaluating human ANS condition in
his daily and sleeping lifetime.



HF

HF

D

@

@
(©)) loT

@

HF

(HD
Sm

@  loT

©)

LF/HF HF
LF/HF

LF/HF —
stressed T e
3 s N
. state | We'%@':ed .
5 . Ve P
€| |- i i
£ &
-
3
= | Neutra
p y heti vous system activity
1
LF/HF
1/H1n
igh £
e 1“ distressed state eustressed state

y=x

Heal 0
is not fine

y=1

yto Tendency to get

‘od @asily depression

Low =

sympathetic nervous system activi

Low parasympathetic nervous system activity High Sn

2

CMOS
PWM

0.18p m CMOS

Non-contact vital sensor
Heart rate
Respirationrate

&~

‘“ 2 Homeserver

for Big datn analysis

WirelessMCU sensor

Temperature,
Humidity, Atmosphere

3



LF HF
LF/HF
@
PSD
H1 Hln
Hln
« 9
1/H1n
S S Sn 2
1Min Proposed Method
] @alw
-y
4 *
2z’
g3 o
e e
g =
‘% o * N: Neutral
1 N
&y a'\fr/-: 2 Sn
parasympathetic nervous system
activity
5
5
) loT
ADCL
FF
ADCL 0.18u m
CMOS
CMOS ADCL
PWM
FF ADCL CMOS
75% ADCL 35%
 ©
loT
(©))
DNN 7

HF

Hz

" decrease  rest increase
1-during u distress  during
s - distress i fecovery recogvery
c 07 N .
06 28588 o - A
TosHH H- o — <11
04 .
03
% I IIII'III
! i [RARARD
tisec
SIEEERIBgIRIRERRIRER"
Lorenz Plot i
g ;) conO
I o @ s
& &b
. NO_
F==EN, N -
- PPIn (ms)  ~

S=TX0rX0O_y

4 Hln  Sn
Proposed Method
1/H1n
£ N
g
s 4@ |
22,
2%
A '
‘i *fNeutral
E
@ e o > 5n
parasympathetic nervous system
activity
CMOS
PWM
2 3 a 5 [ 7 8

PWM@O o

ARG PWN DTl AFFBRADIL PWM  eeeDMOE_ PWM

106



DNN 80 0
<
€ s e,
< £
=] =
B 40 g
£ £ 20
B Z
w o
20 =
Z z 10}
DNN a
¢ 0
] 20 40 60 80 100
time to awaking [min] time to sleep onset [min]
7 DNN
Estimated sleep satisfaction
6
Zone B ﬂ?ﬂ Zone A
¥ L]
i. 3
i e e
°
( 8) Zone C Zone D
MAX LF/HF o T, MAX HF

Average of | Average of
LI/HF HF

G.G.Berntson J.T.Cacioppo and K.S.Quigley: Cardiac Psychophysiology and Autonomoic
Space in Humans: Empirical Perspectives and Conceptual Implications, Psychological
Bulletin, 114, pp.296-322(1993).



3 3 0 0

Cho Seung-11 Negishi Takumi Tsuchiya Minami Yasuda Muneki Yokoyama Michio 18

Estimation System of Blood Pressure Variation with Photoplethysmography Signals Using Multiple 2018
Regression Analysis and Neural Network

INTERNATIONAL JOURNAL of FUZZY LOGIC and INTELLIGENT SYSTEMS 229 236

DOl
10.5391/1JF1S.2018.18.4.229

Tsuchiya Minami Yokoyama Michio 24

A simple method for evaluating the balance of the autonomic nervous system using 2017

photoplethysmography

Microsystem Technologies 691 698
DOl

10.1007/s00542-017-3388-7

Cho Seung-11 Yokoyama Michio 145

Low-power Design of Adiabatic Dynamic CMOS Logic using Parasitic Capacitance of 0.18u m 2017
Standard CMOS Model

Advanced Science and Technology Letters 142-145

DOl

5 0 4

Seung-11 Cho, Muneki Yasuda, Minami Tsuchiya, Tomochika Harada, Atsushi Tanaka, Michio Yokoyama

Estimation of Correlation between Multiple Parameters and Sleep Satisfaction Using Deep Neural Network for Pleasant Sleeping
Support System

ISCA 31th International Conference on Computer Applications in Industry and Engineering

2018




Minami Tsuchiya, Atsushi Tanaka, Muneki Yasuda, Tomochika Harada, Seung-1l Cho and Michio Yokoyama

Estimation of Awaking Time Using a Deep Neural Network with Physiological Data During Sleep

2018 International Symposium on Nonlinear Theory and its Applications (NOLTA2018)

2018

PWM

ECT-018-005

2017

Minami Tsuchiya, Atsushi Tanaka, Muneki Yasuda, Tomochika Harada and Michio Yokoyama

Evaluation of Sleep Quality Based on Environmental and Vital Sensor Signals using Big Data Analysis and Deep Learning

The 2017 Int. Symp. on Nonlinear Theory and Its Applications(NOLTA 2017)

2017

Seung-11 Cho, Takumi Negishi, Muneki Yasuda, Michio Yokoyama

Estimation System of Blood Pressure Variation with Photo-Plethysmograph Signals using Neural Network

ISCA 30th International Conference on Computer Applications in Industry and Engineering(CAINE 2017).

2017




http://ceyoko.yz.yamagata-u.ac.jp/




