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Abstract In daily life, humans get stress very often. Stress is one of the important factors of healthy life and
closely related to the quality of life. Too much stress is known to cause hormone imbalance of our body, and it is
observed by the brain and bio signals. Based on this, the relationship between brain signal and stress is explored,
and brain signal based stress index is proposed in our work. In this study, an EEG measurement device with 32
channels is adopted. However, only two channels (FP1, FP2) are used to this study considering the applicability of
the proposed method in real enveironment, and to compare it with the commercial 2 channel EEG device.
Frequency domain features are power of each frequency bands, subtraction, addition, or division by each frequency
bands. Features in time domain are hurst exponent, correlation dimension, lyapunov exponent, etc. Total 6 subjects
are participated in this experiment with English sentence reading task given. Among several candidate features,

0 power
mid 3 power

low price EEG device.

shows the best test performance (70.8%). For future work, we will confirm the results is consistent in

Key Words : EEG, stress status, stress classification, features of time and frequency domain

‘239, AugEa AR Received: 5 April, 2016 / Revised: 5 May, 2016 /

A3, ARt Mg Accepted: 10 June, 2016

Y, Byt 7(41}4—?‘2'—,— (ALATA R} "Corresponding Author: mholee@gmail.com

A4dzk 20169 49 59, YR Y: 20161 59 59 School of Electronics Engineering, Kyungpook National University,
A L: 20164 6 1001 South Korea

- 103 -



Stress status classification based on EEG signals

o]

A

w J

=
p

-
fru

ol
o

%

folr oxl L
[

lo fol r

Q‘L

1> b

R D

ro o 1

fo =

)

-
gl

32

ol
-
N

)
o

i

_{

ol A
ot} X~

o

L 5o ofn

2
& > 18 N
KS)
H
e

Iy oZ

=2

L2 2 o

[ o i

Mok K
0 =

m o =
o

P

N

L

o

AL =3
o

¢

fru
i
k)
o
o

[e)

Lo
e
— ol

=,

fm 1>
o
s
i

oz N [

14
1>

:{o
>
op

N

o

™

o]

»

ox, K

> oo
1

[>

A

—

Mo o oX

®,

o
)

55
"

o ox
= o

e o

o

f

5 URe] A=l gigk A4
Zgtoln] ~E |29 Y2lo] &

o] 2 stressord}= gol7F ALEH

#elglo] e 2g wom 4

o
1>
@
=
)
oy
)
2
5
=
S
@,
g

G
ol
y £

Edz slolAe) S7b =

h=
SE)E EE A ZolE P i

o
o
o
o

Ir
o

=
offt
ol -
W

N

ok
1>
o,
X
f o
>~
>
ofo
>
o,
e
40
RS
o
gL_r‘

& F 684 51, <A 19)
© 2416A1(22.194)°]

o,
M
T
o,

:

o
2
%0
W32
o
-
Hr
o
2

N
rlo
o
>
o
x
e
rlo
o
o rlo
tlo
£
oo o
ol
Q
>
o
£l
o

[‘

0%

N
[
=)
[>
N
=51
4
o
tjo
N
2

ot
N o (S < o
(o3

_O|L
L
M1 of

o
I oo

oxl
£ 1o
o
_\‘i

o 1o Ho

Ho frt i)
iy

o ¢
=
)
)
rlo

_'\')‘L
Y 3R
o
B
o og
N2
i
~
M
>
o 2
4o ot
_'\')‘L

EFL

il
N
2

oy
o

ofl
rl
o2
i
N
X
Mo
lo
1~
XN o
[

w2

2
it
o
fo
N
—=

o
o X
>

it g

)
=
ot
=

=

= 2
it
o r|r
[aud

M 2

s

N

d

T o

[t

9

N

H

o2

o M

N

L

m

AV

ot

o o2

m =

ot o2
)
>

2

r rir
e
_OL

°

odt

of
oft @,
N
S
_OL
i
=

©
N
>,
i)
B
1
T oot
)
o

1> ﬂ[ﬂ N ]IE,
)
>,

<

{0

i’a‘oﬁ,
_qL,imﬁ
rlrii
.Hnr.{gl‘é
oo o 2 o2
Nn;rﬁi
= 2
N o

=
T
5
=

ol
2

o 2
et
N
N
=
(e}
u fe odo e

|1l

T
2
SN
o
=
3
2, X
iogg o2

ol A=, <

rlo

o2

2

N

Sl

o

o o

—r

My 2

ne

o
of N

—{E i

A o

o,

2 9
i
~
>
>

o>

il
~N

[>

ki
:oul_‘v
ol
-
Sh
lo,
Mo
2
ulf
2,
=
(o
L
o,

Rest 30s Part 1 Check Part 2
(opened eye) response

Check
response

Check Part4 Check part3 }/
response ¢ response

Fig. 1. Paradigm of the experiment

3. Why wasn't the girl's computer working? 13-15

® Because she clicked the close button too many | 13- Whenis the class taking the field trip?
times.

14. What does the teacher want the students to

@ Because the computer has virus. ‘experience?

® Because th t t tumned
@ Becaiise s compitet wes pk imed oh 15. Why can't the speaker imagine living a long

@ Because she didn't restart the computer. time ago?

19-22
19. Where is the conversation probably taking place?
Listen and answer questions 27-30.

20. Why is the boy surprised?

21. What caused plans to change during the trip to
the mountains?

22. What does the girl suggest about the food on
the trip?

a2 2. S0 27| Hol= | GAl
Fig. 2. Experiment stimuli of each level problems
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m =3, delayd=1

X[1+(3-3)*1]
X[1+(3-2)*1]
X[1+(3-1)*1]

X[2+(3-3)*1]
X[2+(3-2)*1]
X[2+(3-1)*1]

X[8+(3-3)*1]

X[8+(3-2)*1]

X[8+(3-1)*1]
[3x8

r=2

Calculate distance dist(i,j) between each vectors

1) dist(ij) < r : correlalted
= count + +

2) dist(ij) > r : uncorrelated
= no count

@) = %ZNur(caunt(i))

C(r) xr? [0 yzxre

a3 3. MR ALt of
Fig. 3. Example of calculating correlation dimension
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