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A Study of Brain Waves Variated with Classical and
Techno Music

C.Y. Chen' W. K. Wong’ Y. T. Liao® P.Y. Ho*

Abstract

As complementary medicine gets more much attention, more and more
studies on musical therapy were have been done in recent years. In this study,
we used a real time monitoring system to study the effect of different types of
music (techno and classical ) on EEG with 40 volunteers. When a volunteer
was listening to music, then the 6, 6, a and /S brain waves of the
volunteers were recorded and analyzed with wavelet transformation. We
found that when the volunteers were listening to classical music, o wave
would be enhanced, and when they were listening to techno music, a wave
would be suppressed. Besides, the techno music excited the volunteers and
made them feel tense ( wave enhanced ), then they were more awakened (0
wave descent ) .
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EEAREE L BIEEREENAEERERIEE - R0
TERBHEEMER  HEBFRC T EMmERRAERS L BF
BT K - AN BEREEFESG LES —2 ABR  HILHZ
A H FE R A R W MR ) - AR - — AP Y 1R FRFE L H B i 7 (3
AT - L EFTEWAFTRERZ - ALY e B mAr B RN -
&L 1E# (music therapy ) g2 H HHy—BE G BRIGHEE
— IR AENER G EEAGSADBIEER - Munro A1 Mount

(1978) HELIEFEF THERR ' EREREEEFTRNFTELIK
BB NFTEANE  HBh R RE NAERR BB R aFORIE £
B L BREEE (7] -

HEFRWEBLECREM MR K B HEHRARE ¢
Bhattacharya fl1 Petsche (2001) 7ERFFEH » FEE&KPUAE A [EESE T 2 A&
B SRIBKRE (BT KRG  RE-EBASENESE hiE K
ORI E D R RS e R AR E B o £% Wavelet transform, Hilbert
transform [l 5z Kullback-Leibler divergence & HiE A& @ {251
Z R E I B = R IF Y Gamma 57 - B AZ M R TR — i S AR
G B FFAREE LMELE et LA BE A5 [3] - Koelsch et al.

(2002) oo BB E EFEEAR 0.25 ¥ fFEIEEH Right
Temporal HJE (7 Amplitudes B[54 R 2 A E(L Amplitudes
FHELEL - TEMET DR BE A R(6] - RILAH A LR T (EEG)
AR REEETE ARRERRERFSE (G - FE1) ®EE - KIS
BESRERT YA L -

AN HEE /)i #  ( Continuous Wavelet Transform,
CWT) 2R3 32 FEAEA R B SR T Z PR - #E AR E AT
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KR ERIEAFEEAUN TR REEAHETIER BN
RFf R R SR ER (6, 0, a, B) ZHEEBMLESE - #EH
Mat A G R R A R R AL B 3 SR R IR & -

o~ i O EAVER 3

Al 15 155 A B o SR AT e R et e e (B S e RS IR B s - iy 7 4 RO R
FEVE G B AL - FE R E B SO R B B B B A S » —fike i ig
RFF 92 & BT R O B S SR S B K9 7E 30Hz 2 N » R BE— i IS I SRS T F
» FARSH E S HBEY A] 7> FVUFE : Delta ( 6 )~ Theta ( 6 )~ Alpha

(a)~Beta (B) SFHEMEKSEGTNENERERE]M4]5] -

E RS AR ZE SR 1 > BRIGR 70 BT s 82 64 5 12k = B2 A1 AR B B

Sl [ 7 e O 5 0y AR AE B IR > B4 i IL 328548 (Fourier Transform,

FT ) ~ 7Nz i #8  ( Wavelet Transform, WT ) - & 37 JC 14 43 #7
( Independent Component Analysis, ICA ) ~ Z2 845 % J57% ( Parametric

Modeling ) 4[1: H il g7 A ( Auto-Regressive Modeling, AR Modeling )
FIEE P AEHEE% (Artificial Neural Network )  ZF 5% ©
MmNk B A %GR #ETE /47 (multi-resolution analysis,
MRA) ZFE » BESHE AT AR & R SR 1T 0 - T EAE
(BT o GRGIE 3253t o fifp S B AR P AR o RN PR el 7 S 4 AR BT
HEERGR - HER—EE A/ (ER) BEEEZE KRR 2idk
2 IRpF 89 A4 59 AT AT CACSCB Y IF R Ak 70 A 7 3% - IRIBBE -
/NS R B RS R BRI RRATTRE ) - RE (L MERY B 22 H A TRy
B R (scale) 28 a FIKE T RS2 b WERANTR - &
ARS8 SRR NBERF 2 HR - £S5 B
AR R PR SR R - CEN I EE IR T 7
PRRFIERER SUBES B RIFI REMETEE2](8] o Fir LAAHH ZE1E B i AR
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SR AiE R R ES /N (Continuous Wavelet Transform,
CWT) (Rt TR - FIH/ N s K B RARME B RS H
IRF R B 22 D 7EBn BT R FH AU 0 5 80 - BT T P B U5 % R R I B
(6, 0, a, B) EEEBLZIFIE -

= ~H"HEGE

(—) WEiHE

AEEHATRELEGE 7T N HIEREE  RKEEEAERZZH
o FEEFITE 21~27 5% (Mean * S.D.; 23.40 + 1.60) » AEE &
B B T 28R A 10 - 20 electrode placement systems [5] P25 421 #E S
WEBIELGE > EEEE T AR MP-150 £ HEASEHE (BIOPAC
Systems ) FI| F At 5¢ At Bl 28 o RIVHRF 5 128 R AR AC 8% 52 15 4 #H channel

(T3, T4, F7, F8) Z f&iZaA5% -

BEAT R ZHB LTS LT BB - SR TIMEHE - &
HOR A8 B R 50 (20 - BEAR PRI - /O IS 5%  BSES AR R IR H % )
ZHIE R ZERE —EE2HA AU RABGEHEREREY)  ZHH
REWFIRT—XK @ EIREATHEE 7 /N2 E HFPEEE » SZ201F R & H
Aif 8 /NRFAR AT X R R B Y - iEE B E W BL 3 2 > 3
M#ERE R LA THECHEREAAETT B 7EEH A A R =
PAIRGRFFIFRE - N LIGEEEEAELE) > HREBRLOEEREEE -2
HEARRCZNHEEREREEZATR FHLEZHEREEINE
BEEL-

MESTREZ L BT ARKEFES [ BZHEHBE Kt - XE
BRFTEMR L HMERIBHEE TR A TNEIHEFT T - A HER
Y SHIRFREIRE 2007 42 H 26 HE 2007 45 A 28 H EENRTHT
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T—BER R RBEC ] -

AW7e F IR A = A EEA A S SE 8 o hl Bl B E R
H (A FR— &l ) ~ EFE AR MEF L (No Music) » #5 4G T2 #l
TR o L S 08 R o B FE A ] MP3 Cutter Joiner 2 55 ff HE K
MEAET T Rmth R » (MR FOE A 2 B4 (a0R 1 A
) e A RSB EF T REBCLIHEREH - T 085
METS FoNEEI ERETEE BAEEE/\SHEBETH
= 2RISR 0 R o o R R 4 o B H AU RS S iU B B AR TS
HIFREF TS A o@# BT B =02 1o M
RIGH > BEASEEE/\(SEBETF TR RR_OEBEESE It
“REEARNES (A-B) HRREER T8

AH B S I 32 SR AR BN SR [ 2 DU B
(F7,F8, T3, T4) KM ERI K1 o B 1 855 S8 B SUHE AT S Y
48 P ZHE A FENH P —HER (A 5 B) RETHRB R H -
AEEE L& H AR BRZAETFESEERMAEEER (A-B)
o HAGMHEER ABS S {0 -

x1 BERER
iSTE] 1~2 4348 3~5 4348 6~8 4348 9~10 4345%
1% o
. - - g N
(HL) It L% o= FEIE HER
e ~ wugEEE | N
(my | WER | gy | BTER | RER

(Z) #MEtGE

AW AN B BREIRN 2R A E LU IE (mean) HEEHEZE
( standard deviation * SD) /R o —REHEITHETHTRT » B ILEM
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M EREME TS GG T BB A 72 #% i B B i AL AR /N
AR B Ae mE L 0 LU Normality Test K& R & & F HED
Bd - #5232 Kolmogorov-Smirnov 1] P>0.2 887 Passed » K[ AW 7215
DAKE A BLAfaT B GR » FEARRT VTRV E i - R IR T 48 A 1EHs
Pa S [FEAINYF A0k I A gRE SR RMmAEL K
G o BIRRE — A B BR R A R AT B 5 | R AV A= 2 > AWFFERF LA paired
t-test AT AR E TPAT

WHIEH B BG A BLEER B (20K 1 FroR ) ATICEERI S RE &R » 487N
B R S B R B RE B > R R MRRE R 1R I LA
AR ARE TG AR E AT FIBTR G RAEMET LER  BHREH
HH) P fE  (probability value) /INREGZERR 0.05 K » HIAERAEMET
EEABREMEMETE R - A SR om0 2Rt & - A4S ¢ o
PomlE T ERREREDHETEANEKNEE clE i E 2R EIEE
TERHNIGRIZE -

W~ B B R

(=) BREFSREBEHHSRHRE BRI D

HBFUER A & B A5 #EKKERTIS(ES control » 43 A &l
R LS ST 88 (6~ 8 738 ) K HE & A 39 1H A paired t-test
MatteET » EEEEEEHETERE (p<0.05) HILL T* , FFHEE
RAEEF - [ 1 ~E 4 775 EEEER Delta ( 6 ) 3 ~ Theta (6 )
% ~ Alpha (@ ) # ~ Beta ( 8 ) ¥ 2 T3 ~ T4 ~ F7 1 F8 i VUBL#R
s ERRE -
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Delta
S
% 14.5 ._
gy 4 | ®5Min
E 13.5 { B 6Min
Z T T4 F7 8 0O 8Min|
Channel

M1 ARESFERZBEIHERYRER Delta RAVHET RIGM
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Theta
§ 15.3
e 152
-g 15.1 ' l
= T3 T4 F7 g H8Min
Channel

2 SEREFEREZBELHBRIRTE Theta KAV RIKE

Alpha

18.2
18.1

18
17.9
17.8

Normalized P a /Pt(%)

B3 REFEREBEOHSEHNRTE Alpha KHVHETRKM
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Beta

% 534 mm B R

A 53 B s '_ _

8 528 B ' B N

526 B I I . I I |
E 54 B o) 3
Z
T3 T4 F7 F8 =<

Channel

M4 SREFEREBROREZHRIE Beta KAHETREM

aniE 1 2@ 4 fs - BRI Z A EEETE F SR % (H
B ATEASHE) HhiELIHESTE (BB AF 6~808) - &£
S WRER H /R LG HIA EAR#E (p=0.052)  M1EaFREEHED
R FRIHIR N RER#3 (p=0.054) > HEMEEZR (p>0.05) F
MG EMmATRE (6 » B) EEE X > hEHEEER
(p>0.05) - UL R AW LS » ZHIF L ZEE FFLMETIAIE
ZREE  BERELRES  HMREERE G B9RERTLUE H i
FRFHRTHENEE (6 - O EF > BIETR)  BAEERE
AEBREAEETE A EFRERE LEE TS Kt MM A ZH
ERERIFHNEFF RN RN E Wit ¥ EEi b mIESAE
Mattbg b - gHHEEEEZRNER - HAWERREER A
57 rHEEE 0 HOWKRERETSE (p=0.052) EREIEZENHTE
# (p<0.05) - 54f » AFEEI o PREREH T REH TRENES
AR R EERBZAELEAEFTRR RN EREET
B8 E o WL - B R AREREE - ZRE AR RIEE K
TEFEELEL MUTEER e HERATERE THRN#BE Ha
REEE ¥ (p=0.054) thETHEFEMHETEE (p<0.05)-
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(Z) BRo LR REFSLYRERNEE DN

HALLEES B f o 5T S E & A Y9MEES control » 43I B
REICE S SRR 5 88 (6~ 8 738 ) S I AE RS9 LA paired t-test
MatE AT » HEEHEEFEMGTERE (p<0.05) HILL "*, FHEE
AR o [#] S~[E 8 737t IHEER RS Delta (6 ) I - Theta (0 )
B ~ Alpha (@ ) J& ~ Beta ( Bi¥A T3 ~ T4 ~ F7 fl F8 ;5 MUk =t
R AGR[E -

Delta

S

g 15

S 14.5

(a P

o 14

‘—é 13.5

2 13 & |

T3 T4 F7 F8 ‘0 8Min.

Channel

5 ZRLHASREBRETIRYIREIE Delta KAV REME

Theta
Ef 154 m
= 5.2
f o |
% 15 | W 6Min
S 1438 ID’?M%nl
T3 T4 F7 F8 O 8Min
Channel

6 ERLHEXEBREFTZEYINRFE Theta RAVHET RIKE
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Normalized P a /Pt(%)

Channel

M7 FROASREBRETERYNRERE Alpha KRR REE

Beta

Normalized P B/Pt(%)
wh
(]
wn

Channel

B8 SEROHERLEBRETSRENREE Beta KAV RIFKE

AN S5 ZEE 8 Ao o AR ZHATERE S HHERE (A% B
TERASHE) BERETER (ARBP6~8 08 ) OKEEH
HRAEBETEREAR (Hh B 58/ ) 23R HBHE TR
2 (p=0.034) (ZNE 6 Frin) - HILHERAWMIERS » 8 2R FHEA
PRy s & (A — &l ) - BERFNMENELR  2EWa
2B & B AR - IR 3E 2 I R 5 A 18 RE R R B R A 2R 8
BFRARRE (O ] LT ) - MEEHRERH T HTREBERE TTRE
ZHEAEBETFERBIOEZLE T HOEG B BT aF RN
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AR RE A £ BT R BRAVARRE (O TR ) - KL &R 0 RER
E 7 RALE AR MR EEHETESR (p=0.034) - ERE
B SR BB (6 > a - B) REEE TR > MR BHBEERIEE
M EA TN FEEZ#E (6 - BA LIRS o B TS
) (HEMERE AR (p>0.05) -

L~ A il

AW EE R E AT (paired t-test) » HEAATASH /N i 4
WGETHER MR SEERER (60 0 > a - B) BEEHDTRLAKM
REE B LSS #E LR B RN IR & - TEE BT T
f R BT AT LA B 2 B AE AN A SRR R R o B 25 (AR
WE (660 a- p)REEASRUMEER  AEFEEFTRIGH
FA CACsA T 3 B T BT [ i ARRE » HANHH R R P PSR >
HIEERREE T4 (soft HER) K> a WRERGH LIARIEE - T
EHIEdE FH %FF (high F4¢) o WEEREH FMRERHESE - 54
HRMBHETFTRVETTEARBEEHPRNERE (KL
) hEHEAEIKEHERE (0B TR -

Hal A B E AR BEER LT - BB ARB LR
F o Fm R EERRRER - R EREST IR RR & (BlLniE
HEREIRE ) ZRAMBA 7T - S — 20 BRET T KBRS 5 R B e LR -

|
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