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O AEES ST A7 AEES AT EEGE Abge] AZbolu A
S 9 d w== F9A(intact scalp)oll A 7] EEE Aow A S
glol 7Hd AAHQ W o= QIZte] X & o3 doju= ARE HAS
ste] sjAlstal EAE ¢ e &% ARt EEGE 19201t Hans
Bergeroll 938 H%xE =AHA=d, Hans Bergers 9 oy st
(Friedrich-Schiller-Universitiat Jena)® A3 w42 EEGE Hx2= 54
stal 7] 538kl EEGehal w8 ¥ 8} %1 th(Berger, 1929).

EEG 392 Abee] o4 el wel depA = Ao Sedd, Fa
o & oAt FEste] FEH. oluf &2 EEGO R
oAl 7 7= Abole] 79 (electrical potential)2koll WEl 7} WASA o)
(wave)7} 28 xIth. ¥ HWHAA HAEH+= dHwave)s 1 FS 45
dEstsoEm APdArt o A5 BHgS wo] 1Y v FS 4.
ddets AR AFEE A, FASHA 88k H9E o] &8t
AL Fgoll wE Fy 7l Aol tiske] o] Jhesivta sl (AR
-, 2006). ¢1zFe] EEG7F #Ael AdHol Atk AZpstel, gobs AT
W EEGE FalA Qo] wrle S dolE e Aolth(Sourina, Wang,
Liu, & Nguyen, 2011). AA(2008)2 ¥ 35 Fa Fxo ey 4 4=
£ yord & glvta s dubgor <F-1>3 o] HEb(S), A ey}
0), &¢33H(a), WETHB), FHrtat(y), olFA AA 57HAZ Fiated, &
d3(a) et WEHPB)= OS5 AlRstete] £ = . dEa(§)s =9
e ARt o rw= U, Fo4 AHdA FE yeidt AEao)= A
Al Wstel FEA o] W2 EEGelH 7IE F24Hu =33 Ao 2

Aet71= 3o dyvh(a)e we Fal kol o AT F Qe 99
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<3E-2> EEGY F3 ¥ 421359 IH

T 3} 5
L e} (8) o} B ey
(0.5Hz < frequency <4Hz) _ = . z’ “‘\,___ |
) EHO) I} B o e f \ :
(4Hz < frequency <8Hz) _ s v |
&} (a) 3
(8Hz < frequency <13Hz) _ _
H e} (B) 3}
(13Hz < frequency <30Hz)
ZHLH]—(Y)‘E]— Law A 'I: TR T l'i J.' i 1 :'1 ” u!" J|.|I: r,fll‘l': A I"'I.. II:|,= 1 '.I
I ™Y | -I-I .; [\ W I.'l IE] I I I-.'I :'III ¥, !I _.| AT i\ I | -1| WY ;"‘-I_! [
(30Hz < frequency) _ ! A AL _

5. EEG A= 5F& W49 ol

EEGE 54 wi= ohAl'd(multi-channel) A=S o] &3t EEG 7]7 9]
27 F&st7] A w44 ZFol A Aok EEG A

2 A2 10-5, 10-10, 10-20 5ol Atk & Aol A= 10-20 = A Al
2"l (International 10-20 System)& 7|22 AFE-3ISTh Jasper”7l 19581
71438 Al2~"lo]7] w&o] Jasper®] 10-20 Systemeo]@til Eglm  10-20
International 10-20 Systemo¢]2}al EZ|7]%  3Sktd 10-20 =74 Al

(International 10-20 System)-> ®HA7] &<k EEG SA o AFE5 = A= wjA



CH(Harwig, Satrapi & Lecuona, 2003). A A2 A+27F EEG 45 g
W 7Z27F He Amola WHoRs <I¥W-3>3 2tk 10-20 = Al Al 2E
(International 10-20 System)®] 12t <l A2 HlwA A o A=55
@ da Ad 7 Ao m wjAstr] g Aol <LH-4>0 A AA
=4 9x9 BHES B £ 9vth(Jurcak, Tsuzuki & Dan, 2007). <18-3>3}
<a¥-4>% EEG A A< 10-20 =# Al~®(International 10-20
System)s AWat7] 1% A= A5 X9 9 de] sk G Aol
of A 712E Fa ok 2 AFoAE 1020 A4 Al 2~ ¥l (International
10-20 System) A= &l

EEGe %% v v%d 99e Huzx dojth. F 10-20 A A2
(International 10-20 System)®] = F2 #2& 7|Fo= 10-10 A= F=
el FT7, CPz FCz FT8, FPz 57 A2& F7latith. & 24700 FPI,
Fpz, ¥P2, F7, F3, Fz, F4, F8, FT7, FCz, FT8, T3, C3, Cz, C4, T4, CPz,
T5, P3, Pz, P4, T6, O1, 02 Ao, = A=< Grounde= FHS5 Al G99

Fatsta, 7] A9 Reference®= -5 A2 Yo FFss=d A9
AA = 25 Bk ol FA F 24709 A& F-Fte] ATE DS



<29Y-3> 10-20 =+ A Al 2" (International 10-20 System)

A= 8 x] <=4+ Nasion, Inion, %= preauricular point 482 7]|Fo =2 3}
3 Nasionoll A vertex A4 Inion7}A Auz uf vertexE Czgl 3t} Cz&
TN o2 % preauricular pointE AZstE AS AS - Aoz 7
10%%F 20%= & A MAHES A58 e, ol A=
A AT, <ag-2>9 71" HAHL 47 o]vli(Frontal), & 44 (Cental),
vl F 5 (Parietal), #A-(Temporal), ¥4 (Occipital) & 9|V stal, Fpe ©]
vul=-(Frontopolar)2 2|7ttt At FHubites &5, $Hbts A5 5%

= ZZero)2 olvlst=dl AL Aes shed Al bt Ald A2

2

Mo
rlr

preauricular pointal, Fpl, Fp2& X33l HE2 719" AH7 Az AZF
e AFgel sldEoh T3, T4 A9y dojE gdets
Folal, P3, PAw # £ol #ejshs FAQ Fielth 01, 02+ AlE

% gAE T ol

0

3|

= O
AA T &)

BN
A\

M



<aP-4> 10-20 =4 Al~®(International 10-20 System) H= £ H
(Jurcak, Tsuzuki & Dan, 2007).
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TE 0 0.0
BIA= 1 6.7
A R A& 2 13.3
< 9 60.0
ot o] 3 20.0
Al 15 100.0
A AR At EAS AgE A, AR 224 19(6.7%), 2341

178 (6.7%), 2441 27 (13.3%), 2541 29 (13.3%), 2641 27 (13.3%), 274 27
(13.3%), 284 3% (20%), 2941 29 (13.3%)= EF 20th&E A=A A&
of #ate] Fob AE JFATF 69 (40%), & Aol obd A= 97
(60%)o1 At wof dl& 52 gofol ddd &5 482 gl 78(46.7%),
1'd wvk 07, 1d-3d 29 (13.3%), 3d-5 0%, 5 o] 6% (40%)2.2
Bt HAFdEE FF 04, 1F 186.7%), A&l =9 2% (13.3%), W

s &9 9% (60%), ek o 3W(20%)C.%, etw £ L AR

rlo
o

BAE AR Agaarh. AEANA Fobsht F 53, dolst: F 539
g BAGA, 2F A4 Folahe = 137 A4 dolae F 138 1
Wl Mg 4 9lEE FAsadd 157 A4 Tolae F 1we 134
Agstol AEshe F 16%, /A% Holsts F 19 134 Agstel WA

, & 30== AT AT ol FA A 302 1572 A A&7



12029 gok AFoz ATHAL. g AT A BHe <E
o o
<E-5> o AS 30 FH 55

A A - 7 4=

1 i A2 A 1 B g Al

2 Chocolate Legs Eric Benet

3 A= TAKUWA

1 = ukl

5 That's okay D.O.

6 what2do Dean

7 Rock Is Dead Lyrics Marilyn Manson
8 Really Bad Boy Red Velvet

9 Rzt A =2

10 = K=% ERULIIE

11 Don’t Look Back in Anger Oasis

12 o] Fiel % e R [
13 Hardwired Metallica

14 U 2 &8t

15 oFA) 5} w2l

16 Zimzalabim Red Velvet
17 UIPNIN a3 A

18 s Hhg

19 i AZ7} We Are The Night




20 Sgsol v HEA o) ofel &

21 Aqua Man Beenzino
22 drd o) 2l o}
23 e gy gz
24 Abolet W2 glo] ik =y
25 (EREF NS R
26 W7k vel el FAl ddn= 2 E 0]
27 njete] e &5 Fatdoo
28 AR I ol =7
FEdE 2E SolA o FFFol
29 b
717 o}
30 AR JH KA
3. 54 =7

# Aol A EEG 24% 7] Ao 98459 2o A58 ojur] 9
S AEAE Agseth HEAE 13 22 FAHden 24 12 sjQe)
2 oFolhth AEA 2= FAT Lotel dF J@

Melel Hduwet A&Hws 0HoA 1087HAR, Az obdR H k(visual

—

analog scale)® =743t}



2) ddu g £%o] HAAHEdinburgh Handedness Inventory)

1971). wepA o] Aol = o= EFoledA T F de A= w2
oldm e ExFo] HA
Fohe AR HAA= <F5-2> ddu g &3tol HAHEdinburgh

Handedness Inventory)®} #Zt}.
3) EEG =74

¥HE Agehe o 7HA st AA A A ] Wi Sl EAlsk=H, 7l
2} 7137 4 AF(functional magnetic resonance imaging: fMRI), ¥ dA &=
# 9 (Positron Emission Tomography: PET), 3] 23 4 = (electrocography:

ECoG), A% (Magnetoencephalography: MEG), & x}7] &% 33 (nuclear

i
ofNi

il

magnetic resonance spectroscopy: NRSspectroscopy), ©< 3=} A3}

M

% (single photon emission computed tomography: SPECT), &A% 2 &3
21 (near—infrared spectroscopy: NIRS), A}A  7]¥F 33X 5 (event-related

optical signal: EROS) &°] A E°|th gt Wy oA EEGE UE =
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S8 AAasen APt dsshe 5 153 AsetA e 159
42 3 S} A3 5 SASSAY EEGe A5 S48 fEA 3052
oW AAskAh 609 A st 60 T wS ma ATV ARG
AAS SAlskH AL EEGE SAssith EEGS 954= f18 A EEGE
2wl S48k

23} 2 60 » 24T 604 37

5 T G0k 2 Aq, dgt 4024 23
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5. H°olH A=

2 ATl SAHE EE EEGY Holy @t TeleScan Z =195 o] &3
A Z=Asear, SPSS 25 B/ Zeafor EAET 159 12024 30
o] EEGE A3 &A1& 9 &5 524 A=1 y x| 11021 4]
Abgetdth olw &utik(a), DEFIHE), AEFIH(O), WEFTH(B), Frhak(y)E
A 57kA4 ¢ EEGE ZR/stath 2% <d3tak(a)ok e (B)E AL steta
&3t (a)E 37FA 2 uH Slow alpha wave, Middle alpha wave, Fest
alpha wave® *HF3ta ®el3(B)= 27142 Y Low beta wave, High
beta wave® Tttt AlEst e 5744 WS F7hste]l 1070 H Y
o] EEGE 24Ad = At Ay Aol Fofst BE gAY AT
7F 2y A u Fe AFd v Awds AAsST] Ag b A=
(Electrooculogram :EOG)9} ##7] EEGe] W3lE Hol= #F3(Noise) H&

2 BE AAY F AEsgnh



A7 23

V.

B

o

)

olo
Gt

%

SRR

NE

= =2

A4}

%

d
Hr

%

ol

[e)

s

KN
T

% o4 (Regions of Interest, ROI)

o m=, dEra(8), AMEEHO), &utt(a), HEFHB), #rkat(y) el

]

==z I~
TEHQ

o

E

olo
e

o
Hr

%!

~X

ce
Hr

%!

~X

el
olo
G

%

Hr

N

-

ol

Hr

g

pzs

#

Xl
)

el

ol e,
E]_]__

_Ij'li
A o

Nlo

S5 v A . Zol 7l YERG FES FS T4, P32 <29H-7>3}

e <

Ak

el otsl) w5 el

H(dEel, A E
O>9} <2 -8>-<18-11>7 7t}

[ez]
S

%

~N

-
it

-6>-<

B

o
N
K

el
Hr

T

AWz N v

gl
B
~N



o] (P<.05)E H<¢l Iy Fu4= P39 Wty T49 MeEelst, vletg(d A,
L, H), &33KS, F), F82] wWlget(M)olR . AAgE SAFA = <FE-6>0] %
Z18tAdth A=y vjAdE = 1] fFojugh AolE Hl Ade <™ -6>9

FAIRE T4, F8, P3olH, == T4 AdolA o Fag JH99 Fofn|gt A3t

b EAE AT B3 <E-6>00M uERd whe} o] AR Fon g A
ol Hl AL P35 Alfetus BT R Fukg g 2= e

F(B)AA 7w v dk 2ol 7k HA F 9

INION

<AY-T> A= RdEzss AAE W Fou@ AolE Bl Ad

<E-6> 33 % Aekstel Aol

A ELHEA EL LA t p
agae 0 9T g o3 001 2599 021
H] A & ' '
*p<.05
<E-7> BF F AT Aol
A FTAA BT 9A t p
T4 Rk o D e
A EF 7 (0) 002002 000 2666 018
H| A &

*p<.05



A % wekse] Aol
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orr

010
UTY

N2
TTO0

225
Yoo )

2.673

018
007 002
OUL

BAVAVA

N2
IO

TATAN
[V v

TATA=
VY5,

ATAT0)
RVAvv)

A=
A
J

d

T4(L)

017
021

2.710
-2.593

ATAD)
(VAV}
0

NOK
Aviv/e;
0192
[V )

N5
AveIv}
049
P\ s ¥4)

A%
=

]
A

EF8(M)

o e} SH(B)

pvAv/e)
TATAT
VAv/e)

029

IoJ

211

IATAWA
VAV

N2
pv/se)

Y5 .
101
TJT

<

X

d

T4(H)

2.589

021

*p<.05

2 % avjupe] Aol

g
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X
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X
B

L |
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et
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074

TATAN
[V v

TATA=

RvAv v

TATAT
VAv/e)

1.927

TATAN
[V v

000
[VAvAvj

ATA
[VAv/e)
ATA1=a

IATAY/!
VAV
ATAD)
RV v/

X
<

1%
A

T4(F)

&3} 9} (a)

2.655

019

DAV Ul E

*p<.05
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0.001
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B E}IH(5)
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0.005
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0.002
0.001
0
k=2 HMds
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MIEHTHB)
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H|Etkp)
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0.025
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0.015
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0 - [ |

M HMS M ClRak=d

T4(s) T4(F)
LIt a)
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<aYE-12> AH T M AFES A F-FIF 4



2 3R ¥ wg Mm

3 o Axel wae] BH FARE H2 gl b frelw A}

o7} @o]l YelytiE Aot} AN Alde Y F= shed

t T
= 8 F34 A9 (LE AE, wE, b FaF 2ol AA" WA,
HH Sl F=2 eS| A Zol7F UERTE Wl BRI 2 F A G A] 9F
Y EE <E-10>7 <2 -14>9F 2o

o
o
x
o
18
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<E-10> BH F 7 EEG®] Ate]
Eaal EFQ
iy i p
] 2}
~ 053 AVS) Ulo
A5 896
Fp2 N 293 039 010
B
. 778 133 034
e 015%
Cz _ 315 091 024
B
N 270 056 014
Az 0083
Pz i 271 038 010
B
. 041 017 004
SR 046+
FT7(M) 00 017 004
B
047 075 006
028+
Cz(M) 060 017 004
W EFH(3) 038 015 004
070
Pz(M) 038 010 .003
294 051 013
0055
Fp2(H) 52 040 010
210 091 074
047+
Fz(H) 240 084 02
167 106 07
0145
Cz(H) 240 080 071
167 093 074
0055
Pz(H) 209 099 076

*p<.05, *¥p<0.1
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ABSTRACT

Brain wave analysis when listening to music

according to preference: An EEG study

Kim, Yeon-Hui
Department of Music Therapy
Graduate School of

Sungshin University

This study compares the brain responses that appear when listening to
and after listening to a song that you prefer and do not prefer through
EEG measurements, and conducted with the aim of finding out the brain
regions and frequency bands that show the correlation with preference for
the same song. Regions of interest(ROIs) included the frontal, temporal,
and parietal regions, but not the occipital lobes, based on EEG studies
related to music preference or emotion. Participants consisted of 15 women
in their twenties, and the music stimulus used in this study was selected
based on the subjects’ self-reported music preference questionnaire. EEG
data values were measured with the TeleScan, and after all noise was
removed, the corresponding sample paired t-test and Spearman correlation

analysis were performed using the SPSS 25.



As a result of the analysis, the most significant difference was found in
the beta wave when Ilistening to and after listening to favorite and
unfavorable songs. However, the location of the channel was different, with
differences in the right hemisphere excluding P3 when listening, and
differences in both hemispheres after listening. In addition, the correlation
between preferences for the same song could be seen that the more
familiarity the preference increased significantly. Therefore, this study
suggests that in the future, it could be the basis for music utilization used

in clinical sites of music therapy.
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Writing

Lol
Drawing
2
a2)7]
Throwing
3
Hx]7]
Scissor
4
71913
Toothbrush
5
A127
Knife (without fork)
6
(23 glo])
Spoon
7
2712
Broom (upper hand)
8
SRR (R &)
Striking Match (match)
9
g A7 (33
o Opening box (lid)

At @7 (£77)

Which foot do you prefer to kick with?

oL W2 2 AU

i

Which eye do you use when using only Qne?

Shel ALS @ T o 2 ABEUL?

Leave these spaces blank
o] M-S H| ¢ FA] 2 (Oldfield, 1971).




<HFZ 3> Add A= owl A (24A01d & AAE)

A4 A3
chl Fpl
ch? Fpz
ch3 Fp2
ch4 F7
chb F3
ch6 Fz
ch7 F4
ch8 F8
ch9 FT7
chll FCz
chl3 FT8
chl4 T3
chlb C3
chl6 Cz
chl7 4
chl8 T4
ch?1 Cpz
ch24 TH
ch25 P3
ch26 Pz
ch27 P4
ch28 T6
ch30 01
ch32 02
ch33 ECG
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