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A Preliminary Study on the Preference Assessment on Individuals with Specific Display
Location in Screen based on Electroencephalogram and Emotional Assessment
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(ChangWon Wang * Se Dong Min)

Abstract - This paper proposed a evaluation method for individual’s subjective preferred location using EEG and
emotional assessment. Visual stimulus were sequentially presented a total six points(the top and the bottom of the left,
the top and the bottom of the center and the top and the bottom of the right on the screen). EEG were measured from
twenty subjects according to each six points. At the same time, we were executed evaluation of subjects preferred
location from emotional assessment. Alpha and beta wave were measured in Fpl, Fp2, F7 and F8 location, followed by
ten to twenty electrode system. Correlations and variations of alpha and beta wave from each channel were calculated
and analyzed. Because of the number of subjects population under 30, we used Speareman test for a correlation analysis
between alpha and beta wave. Also, emotional assessments which compose of visual sense harmony, visual sense
stability, stability of position and the visibility were performed and were analyzed by average and frequency. After visual
stimulus, emotional assessments were performed. From the variance analysis of EEG, beta wave from F7 was appeared
statistically significant as significance probability of 0.006. Also, between alpha wave and beta wave appeared a negative
correlation(r=-0.190). From the post-hoc test of F7 beta wave, location 1, 5 and 6 appeared to difference statistically
significant. Emotional assessment result according to six positions showed 0.00 significance probability. Thus, location
and emotional assessment appeared to influence on each other. From the average and frequency analysis of emotional
assessment, location 2 showed obtained of best emotional assessment score and appeared lower beta wave than other
locations. Finally, most subjects showed a preference for location 2. Through obtained results in this paper, will be
helpful to about human emotional assessment and EEG research.

Key Words : EEG, Emotional assessment, Preference assessment, Display, Location

.M B

o

>

flo - [»

g AEFAVEICT)S #HA7IsEHY] 3
oz WHEil 9l %HH‘JH’\(ublqultous)i‘rﬁoﬂ/ﬂ
AR < &nld(mobile) 9FE A H]2  FEofo
IS AL AFHAA D UTHI-4] HEe] HAEFA
At AA(Any Time) otIX Y (Any Where) 7+t
o]
9]

=
=
o=

> g% 1o

(Any One) 7171 (Any Dev1ce)E o] &3lHEE AHWE
Fus  dFoR WAt Y] wite], e A
ol M= ICTe o859 g3 B2 #Ads 7N &
e A7s Sussta JuH56]. ol A
2 oz gk #Alo] Eolx i A& Aol 71
Al Z-gataA e FAe Ul(User Interface)ol A Ab
L2pe] & b Uldl tist #A4o] Eolxa lom, A}
421 T4 Ule] gk A 9 uHAE ez ALg3

Dept. of Medical IT Eng.,
Soonchunhyang University, Korea

¥ Corresponding Author

E-mail : sedongmin@sch.ac.kr
* Dept. of Medical IT Eng., Soonchunhyang University,
Korea
Received : May 26, 2014; Accepted : June 16, 2014

968

b

ATH7- 12] AN A H
Al A Aea=

N

)y o
1o

i)

=

&

o

2
2

i)
lo

r

o

N
- —

ot
2

(o
Uy
+

o

oX o ] Y of NI N

’Erﬂ
N

o o> ooz
A ool N
ol
ol
X
rﬁ
Nﬂ
_E
=
E
o

o

{

-0,
B3

e
1 o
B
o
B
oo

-
|

oo ot
>,
2

=
[t
2
©
2]
2
ox
o,
Rl
o
2
o
H

Mo lo
o N

o 3
o
£
ol

ojft £
o, 4
~
wE, N2
o

2 A o
[N
Lo 41 N
=
T
H
. 00
%
N
)
o
o

o

fo

ol
2L
£
-0,
)
o
o o

o
=2
o
™ 2 o e

o2 i i

o
H
o 2
ox, M
ok
o
N
o
Mo
o
24
LS

)

N
L~

M=
£
;2‘
o
=
P
[\)
=

I
=

ox oo o2 ot
ol ol
e
2
>
2
fr
N A

o My
o off o

r2oON & M oAT X
9

oo o I o i R odu > 1o ox AL

X
o
o2
M
o3
2o

o2
AL o ot
Lo
e
ol
M
O
- &

ro oy

o,
N
o
o
ox
tlo
o,
N
NS
ol
rie
re
-
N
NS
ilc?
119
2
ol
>,
o2
L)
ko

ol
ol
)



to]  FFT(Fast

[

°o]-&

[e]

Trans. KIEE. Vol. 63, No. 7, JUL, 2014
=

MATLAB2012a

o,

1101 7]

o

Fola, &%l wet

AMZAANA w4 ALo]
5

L
g

7719

e

g17ke]
o A7)

3,
g9

E
=

=

=

7F A

ATH27-311.
A

°f

969

AT REMTRE TS
T 4o e o T o o T
W, W T EE L, m el oy
P A M T MR g ey ey (7
A Br o B ool 2% K ok A it g et o B e of B R B
R Fo P TR N L e e Y e ) e e B

< N Mo ol | W) I | |
ol i , ® = N g W - hx L Bl e N KR PP s ool B IR
a o % @ oL R diufﬂrwﬁ% ol el e B e R DN A el = i Rl -, o RS o
S - IS = OE X S i o | = |lo | mhy | o | o N | | 71rLX5u | o
‘moEEzTWﬂr 2 ot‘mﬂoLufﬂ_/lo# | mmhmolA T ,aTﬂLaTiJﬂﬂﬂ%,

BR 2 i . A B e el EaelEant et S R R R e | ol
thgew ®" g g T T mm Ty e e e e e e g
__A\T Zoﬂﬂmm_l ~ /4 T/// K £ o ﬁov‘m_loﬂ_bﬁe?i Um - e ﬂoﬁ;ﬂuﬂmﬂﬁuiaaumﬁzo o Haqﬂrlﬂ
T 7 @m A F * o RECS RN oo L I e e R A A o et B
R £ SN _ s m i Pa T3 legow D g ol g e = |
%E@ﬂg_ﬁ £ T i gy © M A M_OW%SQ% = N TR FGy

[0 [ )
aEWmMmW% e 4 o o 6 e ﬂuiodlmobfﬁo%utﬂuﬂ%ﬂ B
\.H/.Ao Ao . 5 3 LS ul [ T _H_ﬂ,o|1_l.m¢,|1 A]unogﬂo =B X >
ET v E o 4 e 8 Frpe_ ciTemT uws
= ﬂ% )\r\yLn.:\ al= < % H_I Bo ﬁo ha NH ﬂ.w ™ = 5
m‘gl\wu\ﬁl‘_ﬁo __I - O :I ‘wﬂﬁuo#oﬂﬂo‘ﬂliﬂr‘mﬂﬂi __oan.u o "
mﬂeﬂﬁmﬂ R 2 ° o - Wﬂomﬂﬁﬁoi%ﬁhmﬂmg N oo Um 3 hw
< 5 = o~ a 35 R o B X i B 160 oW s |° X i X
2 EnH e 2 TamugTmwphe g 50| 2 T A
m _UT = ‘Wﬁ i m m ﬂ_“_ dﬂ@L FL 40Mﬂ‘ﬂ»|ﬂow‘_._lﬂ_,l i N ﬂm m %o ®r R L>AI I
&g Tl o gMARTLGgE® e T 2 il AT D i
f=tgg Y gL g NPy o < < &
S .S o A I £
o T 2 A G N oo ool AR ON N R B WS
mﬂ,MHH%W%%Wﬁ %ﬁ%ﬁ%ﬁ@@@@%%ﬂﬂﬁ%ﬂ %%ﬁﬂﬂ%%% B 8
e R L TN L LR R ooy 2T oo e X gy ¢ =
T o= RN, No 7 T o X X N5 o B — 5 —, Mo U/~ 70 =
o G N T I B ST - R S e o
My Rl BHT T BTN Eg N gy PR i R an
REEPLGIIPTRT REZDom @y oo o™ oI b R - S T %
ESraxB® B FECTNRR g g Ty ®W g R LT R ERg

= =) e ) el
PETE gL PR DT R X T E oy A FEEEEY X E
A R R T QR s N Bm®gdw fir o
TEBF g SET s TRRPL s LNFLA <8 i R 5 B
LI R T R - - R I e © L EILT g fek
PRF VT BT MR TR L g § oo O T 0B W G IV g I =
o = ® o T o T = N IR R o % m — % e
L B we NERES g X =g T pew o ogp 5 oo M oo M M)
moﬁ%oc@%%iﬂ/oﬂ@ﬁﬁomﬂ%w_LaEIMﬂAﬂﬂ_ ﬁaWj‘ﬂw%o bl @Wuoﬂurmm;ourmﬂ B
0 ap) s N S W E o) O — X [~ L= N
S R A R 8 S S T ST ThEIW BTy 2% 4
L g0 mox WH e T TrE® o W& K = _ I+ BT = o 3

B froul Nr Mo — X juid X foax B —
mﬂo%%%W&u%ﬂb%ﬂﬂ%%EOM_]&]A,Eoﬂaﬂ%wﬂﬁ%ﬁwmmm Mwﬂﬁ%mﬂﬁﬂﬁi oS0
TN T T e e s o g H TR TN o Y = ® o N A S r T
j,ﬂ.ﬂwﬂoé%ﬁﬁ,{%ﬁo p T W F ,,m_lxm_iﬂﬁ g g 1 w%%%iA W, T m_m el
O F A8 o0 T s WS o0 ST Hr e ooy o WO N O R oo B A N o=
Wﬂﬁﬂmﬂ?qﬂﬂu%MWﬂFﬂAo_sﬂﬁ%%F,o_maomg%%ﬂo__oé <0 SEOWMM@H% 1 ok4D
Brnomeﬂr.mﬂﬂga}ﬂroW%ﬂLWmﬂ%m_xd.%ﬂoWwwmwrwm?@czﬁ]omu% 5 MMZ%%AW = o 0 _.lw_. Eﬁcﬂnau

N —_ o ! NPT ~ O X J ) | ! o O N o
TS SR TR ET SO0l T LT I OR S SRt L F T B
ﬂ%m%ﬂﬁﬂﬂ%%ﬂw Jodﬁiuoﬂumwrm.z_ﬁsufﬁ_.@u7iﬂmAj Bl qumﬁi%ﬂeﬁﬂil B ﬂmw\u

=X = - . = . . J
A B R T R TR b R I o Rl — Ao ldmwavdwm N Y FIx
THFoModmHTRNE THEFMWTDTELERLFHEITEBTHT B o W W o o Uo T =



M7|1&s=gX 63 73 20144 78

223 =3 EYH

A A AP A Folelor & HE AAAIN AL AAAE
of AlgE AlZIHS 3| AMulge & 58 xU|ste FES
AeMow FA R, A7]= =o] 54cm YH] 54cmE
AAstdnh AR 2ade F 67d(FS AH, Y
e, -5 A, #2358, 59 8d, 5 3}%)01] &2t
Aoz AA(LH 3tFa, A@A7E ZF AR 0% §<
2349 SAEE et HIAE SAHIAL. Hy F70]
YW g AFAAAZA 17 FA AIZES Fol ¢
2o gk S FolEF T

38 2 Az X = FA| 2R
Fig. 2 Proposed location of visual stimulation

® 2 o £ MY =Z2EZ
Table 2 Experiment protocol of EEG measurement

28 Azt AE A A3 W&
ZF ~33819 9% ¥ HI
30% 1 Z 4‘14 | | 5}
%74
1 2 F2 A%

a8 3 HuEde flE Aestd

Fig. 3 Experiment environment f

or EEG measurement

Al Rksk= *4013’—, *‘(2) il

@& B9 Hee Bas) Ageow Al

970

di=——"" 1)
F)
1 N
Ed) = J_Vi;d" 2)
1 N
o,= (TVE(di_E(d))Q) (3
i=1
3.2 o

3.1 =Ha 24 Z#u

i)
gt

7 910 me FEWa BE Y5 Hne]
dolw7] ¢l SPSSIB0E | -83ke] Fpl, Fp2, F7, F89]
shsbsh webshel EAHEAS A@shdrh. AR 7
MEh W @AEe] skl FFE v
Qa, EEe 2 A4 Wet W@
WA et 2 A4

HE feldtE 0059 xAse] BAHoR
7 dEdA gk, el FrAdel 088
000602 A% 77195%00 4 EAGA 0w FelahA Lhehyk
SHE 3.

Al
&
3

2 of wx o 1S wo

i o 3L

® 3 H|Etmte] ZAEAl Hm

—uT— T

Table 3 Result of ANOVA for beta wave

S f M
um o af L B Sig.
Squares Square
Between 2002 5 400 372 867
Groups
Fpl - Within 00818 114 1.077
Groups
Total 124.820 119
Between 4698 5 926 1.002 420
Groups
Fo2 s 114
D Within 105.323 924
Groups
Total 109.951 119
Between 1 909 5 2982 3492 006
Groups
F7 ithi
WIthin o728 114 854
Groups

Total 112.257 119

Between 9171 5 1.834 1676 .146
Groups

F8  Within 124793 114 1.095
Groups

Total 133.965 119
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Table 4 Descriptive statistic (F7 channel beta wave)

F7 N Mean De\S/ita(iion Std. Error
location 1 18 -.2531 1.15454 27213
location 2 18 .1032 91779 21633
location 3 18 -.0530 74089 17463
location 4 18 -.1303 52359 12341
location 5 18 -.2489 1.09245 25749
location 6 18 .9569 97562 22995

Total 108 .0625 99682 .09592
Bate] £33 gEo] 00518
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Fig. 4 Beta wave average graph for all subjects on F7
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Table 5 Homogeneity of variances (F7 channel beta wave)
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F7 170 9 21 845 Table 7 Correlation of alpha wave and beta wave located
on F7
F8 621 2 2l D47 Spearman’s rho Alpha Beta
Correlation
Alph 1.000 -.190
Scheffed A A3} F93 F /MY a2Fo =2 A AL pha coefficient
(% 6) 61 g9 1 A A = 0.033, 61 9=} 54 Sig. .049
YA ANAME 0.0300.2 95%AF F7koll A FAIH R Zol7} N 108 108
e Aoz yewrh ywx 2= FAHeR Fos Correlation
Aol 7k A eksth 19 91A e 59 914 69 914 Beta coefficient 190 1.000
2o}l wErgst S A e T E 4). .
Sig. .049
N 108 108
Er 6 At=AAE Z 3 (Scheffe)
Table 6 Result of post-hoc test (Scheffe) 200
subset for beta = .05 2 00] :
N o o ° o °
1 2 o ©%a% °© © o °
location 5 19 - 2385 z W
location 1 19 - 2044 e CegeleT e, Lo
location 3 19 -.0403 -.0403 . AT
location 4 19 -.0156 -.0156 °
location 2 19 .0820 .0820 - s T oho B =t o
F7_beta
tocation 6 " 500 2% 5 FrolAel uturet wletutel st
Sig. 953 131
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Fig. 5 Change of alpha wave and beta wave located on F7
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Table 8 Result of ANOVA for sensitivity evaluation

Sum of M
um o df ean " Sig.
Squares Square

Bet

COWEE 95617 5 5123 5335 .000

Groups

-

Within 00470 114 960

Groups

Total 135.096 119

E 9 2o 53N AH

Table 9 Homogeneity of variance (Sensitivity evaluation)

Levene Statistic dfl df2 Sig.

1.387 5 114 234
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Table 10 Result of multiple comparisons (Scheffe)

Sensitivity Location MD Std. Error  Sig.
1 2 -1.59137 29725 .000

3 -.71603 29725 333

4 -.79278 29725 222

5 -.98963 29725 .058

6 -.79716 29725 216
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Fig. 6 Result of sensitivity evaluation graph
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Table 11 Stability of visual sense
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4 3.30 3.40 3.10 3.10 3.40
5 3.05 3.35 3.10 3.10 355
6 2.90 3.25 3.00 2.95 3.25
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A S|
T xFHayy gxsd Adsign
9] X
1 2.75 2.25 2.90
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3 2.80 3.15 3.25
4 3.20 3.45 335
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6 2.95 3.25 2.85
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Table 13 The visibility
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a4 B4 FEEg 2Est wg EdEg
1 2.45 2.50 2.80 2.95 2.65
2 3.85 3.70 3.40 3.40 3.40
3 2.85 2.85 3.05 2.70 2.95
4 3.45 3.05 3.15 3.00 3.05
5 3.60 3.60 2.95 2.95 3.60
6 2.95 2.80 2.85 2.70 3.05
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o] %
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