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Abstract

In this study, we designed a model that can measure the level of user's concentration by measuring

and analyzing EEG data of the subjects who are performing Continuous Performance Test based on

visual stimulus.

This study focused on alpha and beta waves,

which are closely related to

concentration in various brain waves. There are a lot of research and services to enhance not only

concentration but also brain activity. However, there are formidable barriers to ordinary people for
using routinely because of high cost and complex procedures. Therefore, this study designed the
model using the portable EEG measurement device with reasonable cost and Visual Continuous

Performance Test which we developed as a simplified version of the existing CPT. This study aims to

measure the concentration level of the subject objectively through simple and affordable way,

EEG

analysis. Concentration is also closely related to various brain diseases such as dementia, depression,

and ADHD. Therefore, we believe that our proposed model can be useful not only for improving

concentration but also brain disease prediction and monitoring research. In addition, the combination of

this model and the Brain Computer Interface technology can create greater synergy in various fields.
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[I. Preliminaries

1. Brain Signal and Brain’s Relationship
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Table 1. EEG Frequency Classification

. Frequency

Indicator Definition(Hz) State
Delta 0.5 - 3.5 Deep Sleep
Theta 4 -7 Sleep
Alpha 8 -12 Awake
SMR 12 - 15 Concentration
Beta 13 - 30 Concentration

2. CPT(Continuous Performance Test)

CPTE JsAEEY PAseAsES &3 479 2 57
do] W g AAME 4 e gZA HAo|t) o=
HA Agke] A Bz Ady A85gdE Hrishedl gl
A}O L.I;]—-

CPT+ oFF &2 A7k 39HeF 0.1 ~ 0.2%) HFE 3

Sl TP NA FAAR At T4, B E] AAH

2 75 ek A= 14 457 v A =
™, 34 Ap5o] AAlE wnirt 7hsek 44
ofof shm, WA Zp=o] AAIE wel= vk
ol9} 2 Tl A AL WEA Q] B
3] AL EATE YA A oI55 EA
AL MR HE A ERA R Al oY
o] o= AERIAE Hetelr] dErHE Tdilo] gtk ek HAL
o AQ_QL A|7Fo] 2~3A)17F AT A
B2 AES o, AR HE ASE 23e] Wil
F& T A 9 JEA] A
A gk =83

wEbA, B Ao A= Visual SCPTE &85tk Visual
SCPT(Slmphfled Continuous Performance Test)& 7]&9]
CPTS s Hs FHE drivt & §A4% + deAE
37k 918k AAtolH, AR A AIRE &g} A9
T S FAT Aol 71EY] 74’\}7} oF 2417t A= Z e

!

FIFFJ&

n
g AL 108 ~ 15802 958911, o) 7k A9 &7
2 7EE As mgont sk s bl 8
A== WA

[Il. Research Design

1. Experimental Environment
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2. Experimental Tools

2.1 EEG Measurement Tool

ot 24e slee) Bxkakn A P 71 4
W g} o} @y 7hdsta wEA 54T 5 % Fig. 17
o] el Fe = A2 InteraXon A2l 4419 EEG 7]
‘Muse 2017'& AH&ste] S743190ct
Muse 2017'2 SAHT F & 7712 AFHY 24
(AF8, AF9)¥} Z79) 2414(Tp9, Tpl0) F 471dolA] LAy}
= 3} dloJe 318 4 Atk Muse 2017 tYet Al59]
w3k 54 gul Sl vls) vl A 7HANE FAskaL g
om, Hastd Fid W3 54 RN 1 7ss A W
ATHI1LL

[

2

=

Fig. 1. EEG Equipment ‘Muse 2017’

i 4L @Akl AEAD Fig 7R S UeiE
WS AREske] Fig. 29 slgehs 279, 579l Fpl, Fp2,
TP9, TP10 ¥-91& SH3IGt) Wt 54 §-2l= Fig. 29 2]
International 10-20 SystemE whgkom, A= -2k Yx|= 2
A=o] Fole= A7 v 9 ofw Fitol &al= Ao 57
= 79 T oy SopeAd wel k. Fp(Frontal
Polar)E A%<, T(Temporal)E F50] whte wapyolc
¥ &5 gy 50 wole A=, &g $59 Fole A

T AR 2 vEe] FUE ks RES e

Qe
®OOOOOOO @ ¢
HEOOOOOEE
N

INION

Fig. 2. International 10—20 System
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Fig. 4. Stimulus Presentation Protocol
Visual SCPTY] H7} 328 Auks& wh-g
o)

& AR AEH, SCPT Sdl=E oF 1087 43
o, AHA} 2EAE 2H]EkE Sok 4] AL W

4
]
&

LE By
A8 O PFEE BRI AL W NS,
WEGAIZE A, WSARE EERA Z AR, A4
A9 A8 EH Aol ANHUAE W Srk vk
A9 1S e A% AR B4 Aol
ANAYS W WA R AT SAROFFE WEA

S Frolh.

3. Experimental Procedures and Contents
3.1 Selection of Subjects
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3.2 Experimental Procedure
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Table 2. Experiment Procedure

Sequence Experiment Procedure
1 Pre—Survey
2 Experiment Explanation
3 Wearing 4-Channel EEG Equipment
4 Meditation(5 min.)
5 Visual SCPT(5 min.)
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How much sleep do you have today? How is your mood today?
1~2 Hours Very Good

3~4 Hours Good

5~6 Hours Normal

7~8 Hours Bad

Over 9 Hours Very Bad

Fig. 5. Pre—Survey Example
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V. Analysis
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V. Result
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Table 3. Comparison of Meditation AC and Visual SCPT AC
EEG Attention and Concentration Power
Position Meditation Visual SCPT T DF P
(Mean *+ SD) (Mean + SD)
AF7 2.122 + 0.802 2.501 + 0.742 6.165 299 .0000™"
AF8 1.977 + 0.634 2.507 + 0.721 -9.630 299 .0000™"
Tp9 2.199 £ 0.360 2.519 + 0.432 -9.449 299 0.0004
Tp10 2.199 £ 0.540 2.540 + 0.489 -3.695 299 0.0002
P < 0.001 *"P < 0.0001
Table 4. Correlation Analysis of EEG AC and SCPT AC (During Visual SCPT)
Position COR T DF P
AF7 0.574 2.897 17 .01
AF8 0.501 2.390 17 .028
Tp9 0.584 2.969 17 .008
Tp10 0.527 2.558 17 .02
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Fig. 6. Comparison of EEG AC and SCPT AC

VI. Conclusion
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