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3. 4 WH

1. 43 &

2 AR A A HaE F487] 918 IntermedAte] W3k A
7] NEURONICS32(Intermed, Seoul, Korea, 2007) 44| S AF&3tich %

Hlol o)yt A4S vad ZrHad 4). & Ave 54 ASHS =4
EEQD 10-20 systemol 7]Q1ska glow, AR AE H&gts] ffel A
= Aol 2 By 242 ¥ s A YASs =Yt v B AE
A AleEE= WuEg e 7]{: 2] 22043 2ol A= 32
AR A Jdom, =5 = A9 1044 (FP1, FP2, F7, F3,
FZ, F4, F8, FC3, FCZ, FC4), A 9x1d (C3, CZ, C4, CP3, CPZ, Cp4,
P3, PZ, P4), &+ 82 (FT7, FT8, T7, T8, TP7, Tpg, P7, P8) ++¢
344 (01, 0Z, 02)°]t},

Figure 4. Experimental equipment (NEURONICS 32)
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NEURONICS32 =2 713 (Intermed, Seoul, Korea, 2007)2 >3 &4 =
TAH FAC A THo Aty AdE Ao WE A £ de 9
St ¢l HHo = AREHT oo wel 4 A= A9 A ARE
2 3t= ‘Registration’, A3 F4-5 913 ‘Acquisition’, SHE 3¢ 7=
= AT F U= WA Review, S8E HIE vEo® 7|5 AH
= Fol3= 3wl ‘Diagnosis’, A E Mueo] A¥E HoF= 3l
Report' = 450 glow, =z a9 QHHolAe o3 Zth(Figure
5-7). B AFolMs TR Report’ 7]5S WAL EHE Hule
4 dleolgwks 35k

NEURONICS32 23l =A-H Hus yaZyo s By dwy
(Brainmapping) ¥ 33 A3 5 ZdEst7] Y3 #9532 E(32/21/10Hz),
19532 E(32/21/10Hz), 23 & T3 7S AAHoRE

Agshar Qlof Huk ZAel Fold Gl Ut
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LG [ver  [aeR | |we | stecprEs| SPECTRUM |zp
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* Controls
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* Display Option 01
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o IR
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Figure 5. Acquisition screen
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Attaching the electrode cap

N

Pre-experiment test

Break Text Stimuli Image Stimuli
(2min) (2min) (2min)

Data analysis

Figure 8. Experimental procedure

Figure 9. Experimental photograph (Break)
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Figure 11. Experimental photograph (Image)
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3. Holg &4

2 AFoA 129 A gAY ¥HIe 29 256Hz  (sampling
frequency) 2 T AT & Ay A FHg ATt Y o]H (Raw-data)

= MATLABC EEGLAB E42(42)5 o]&3le] = 7wl (eye-blinked)
oA FE = wo|2E AASIF e, THAIE A9t 4 - 50HzY Y
2 H(Band pass filter) 2 A § EA AT olF T A kol A
43t7] f18l HIE 7 T3 o 9(4-8Hz, A EF 13-16, SMRI}; 16-20,
wetab)oll gk dely groew AAsArh

A= AR} SFof FAHPHo R AoJst= 25+ (Frontal lobe),
%4 (Occipital lobe)oll Al A E = ¥ dto] ghate] A=A F=2H Al
Ela}, SMR3}, F3HelErste] k9] 4k microsoftAlell Al 73k Office Excel
2016 Zz=aelA = 29 9159 AR de HF, g, E4S UE

A% 3 4889
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Table 3. Results of concentration index about each participant

Break Text Image

Sub 1 0.81 0.87 0.95
Sub 2 0.82 0.94 1.24
Sub 3 0.51 0.76 0.90
Sub 4 0.28 0.30 0.32
Sub 5 0.38 0.58 0.69
Sub 6 0.43 0.68 0.70
Sub 7 0.60 0.74 0.86
Sub 8 0.65 1.07 1.24
Sub 9 0.59 1.05 1.18
Sub 10 0.92 1.01 1.20
Sub 11 0.89 1.08 1.26
Sub 12 0.71 1.07 1.14
Sub 13 0.88 1.05 1.19
Sub 14 0.62 0.80 0.94
Mean 0.65 0.86 0.97
S.D 0.20 0.23 0.28

Image

Break

o

0 03 1 13

Figure 12. Mean comparison of concentration index
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43 2) A7 AS E kg A Ha 4

Table 4°] A5+ F4E HaE HAAFZ A L&A wje] Aol
A A 149 e JbAE T 50%0l Sete 78 FA AEelA T =
Mg AE o, 2 A=, AHAT o2 UEEY. A7HAE
o] & Hlus] EE w, ‘THAFImage) < SAAT(Text) < F21%
H (Break)' ¢ X5 Hlow, FALoR HudS o, F24 eiolA
072 - 179, 24 AFINE 097 - 255, TEATFAAE 097 - 1819
T H7F e

Figure 13914 Yell e 2z S-S SHAAFY Hdgkad
T2 G2 ekl Adtoln. F4 AEel A 143, 4 A=
da=ol A 116 JT A7 vEwew, Fdsides #W 1H
(Image) < FAAF(Text) < FANEI(Break) o2 A 57 =4 o

= g9 @ F U B Aol dxadom AT F4 AH Al
TE A AF Ao b A ek nlastlS W= oF 9%, LHEAS A

A Ge} vael g W oF 19%°] SES ny

rlo
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o

o

59
T

o
0,
o

R
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Table 4. Results of safety index about each participant

Break Text Image
Sub 1 1.05 0.97 1.00
Sub 2 1.16 1.00 0.97
Sub 3 1.33 1.08 1.09
Sub 4 1.65 2.55 1.81
Sub 5 1.19 1.40 1.25
Sub 6 1.39 1.43 1.36
Sub 7 1.60 1.32 1.37
Sub 8 1.70 1.80 0.97
Sub 9 1.57 1.06 1.03
Sub 10 1.61 1.22 1.06
Sub 11 1.79 1.12 1.06
Sub 12 1.62 1.15 1.09
Sub 13 1.58 1.13 1.14
Sub 14 0.72 1.02 1.05
Mean 1.43 1.30 1.16

S.D 0.30 0.42 0.23

Image

Text

s [

=]

03 1 13 2

Figure 13. Mean comparison of safety index
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A Ay 1499 #FAA T oF 64%° Fdte 98-S a9 A= Al R
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Table 5. Results of activity index about each participant

Break Text Image

Sub 1 0.50 0.68 0.63
Sub 2 0.36 0.67 0.69
Sub 3 1.32 0.63 0.62
Sub 4 0.39 0.27 0.40
Sub 5 0.45 0.48 0.56
Sub 6 0.34 0.51 0.50
Sub 7 0.29 0.51 0.52
Sub 8 0.29 0.64 0.70
Sub 9 0.26 0.61 0.67
Sub 10 0.30 0.56 0.58
Sub 11 0.30 0.62 0.67
Sub 12 0.27 0.54 0.58
Sub 13 0.32 0.56 0.55
Sub 14 0.46 0.66 0.64
Mean 0.42 0.57 0.59
S.D 0.27 0.11 0.08

Image

Break

J

=]

03 1 13 2

Figure 14. Mean comparison of activity index
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Quantitative EEG validation analysis with visual

stimulus change using tablet media

Lim, Hyun Sub

Department of Biomedical Engineering
Graduate School

Keimyung University

(Supervised by Professor Kim Seon Chil)

(Abstract)

Consumer perception of tablet PCs has improved significantly thanks to the

fact that they can be utilized for educational and medical purposes, including
cognitive rehabilitation activities. Nevertheless, a number of studies assert that
tablet PCs pose more negative effects than other devices from a cognitive
standpoint. This study aims to propose visual information appropriate for tablet
PCs with tests based on electroencephalography results in order to offer a
compromise against the contradicting usages of tablet PCs. This study
measured the brain waves of a total of 14 subjects (university students in their
20s without any medical history of cognitive disorders). Subjects were given a
two-minute rest, followed by a two-minute exposure to text-based stimuli,
then a two-minute exposure to image-based stimuli (total test duration of six
minutes). Specifically, the Concentration Index (CI), Safety Index (SI), and

Activity Index (AI) were applied to the brain waves from the frontal lobe and
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occipital lobe, then the results under each index were analyzed for the purposes

of this study. The main difference observed from the comparison of index

measurements after exposure to text-based stimuli and image-based stimuli

was that exposure to image-based stimuli yielded higher CI and AI, while

producing a lower SI. Based on these results, it could be deduced that learning

with text-based stimuli on a tablet PC makes the brain more stable, whereas

learning with image-based stimuli on a tablet PC increases concentration.

Learning and cognitive rehabilitation programs are more effective when

concentration levels are higher. As such, when recommending the use of a

tablet PC to a student for the following purposes, it will be more effective to

offer learning programs based upon image information.
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