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Air Conditioner

Bio—electric Amp.
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Foll W 3k(fast fourier transform: FFT)
¥ #47]3) 7] (autoregressive: AR) ZHof] o3 A xMEY Rao wo] xLg3l

oo aEd, 2 el HuEk AEE AAHAASY B ol ujm A

(nonstationary)o] 22 FFTYW AR modelS A5 A&8% 5 U gupy 2 =3
dx= FAE Ha A5 FFol gl FEE 2% 179 g2 oz w3l

&tod quasi-stationary8tet F 1% HAOR ol FA7IWA w2 Axina xw
0% G FFTE Absto] A9 ~9Edg 7a9uH36] ® 97: 54 4o
o A dEAM APFE syl wiiEel dadidd wErd ol istei[14],
Matlab ver. 5.3& ©]&39] 1024 points® Hanning windowZ 2214 FFTHuIY o

2 05 Hz 749 Azxd298dWv)e Fagdoh o 259 W8 Axege

S0l EorA e mydoZHFE short term fourier transform(STFT)S 3
st F 369 AAE FupddEz HREe prEdn #Heo] ®ehE A ge

St A5 x(k)e 2 (219 Hanning 9%9% #Asle e ~wexy P(f,)s
T A (2.2)0] #rh
k

w(k)=%<l—cos<—2;\;—)), k=0, ,N—1 (2. 1)

P = k| Sy o=nar-1 2 2

A (22)8 AHgste] el dEsAEYoRRE duel 658 A A av}

9B ool MY ANEPS A 233 4Q24) ZRE Fahdrh
pa:gpm [7:8.0~13.0 Hz] 2. 3)

=K [ 13.0~30.0 He] 2. 4)
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9 FRARAAE AFugLdRg & Aeq vEET @y AEdME
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2 44 AA -2 g A FAA A FUH

12749 2z W, ® 339 Jetdgls FEAHIH 459 X-F) ¢4
2 °o]59) SDS(semantic difference scale: ¥ 459 Y-%) #e& AHE 43,
Iy 459 Zol dAZ AAESE 48 17 Fol 33 BAY H/ YEAH2Y
459 X-FdA 1, 3, 5, 78 sMFe= FLADY disty oo ¢ &
FE B v, 4SS A 29 ol ¥ARH A HUF FEAHIY 459
X-FqA 2 4, 6, 8 aZs= F&ADA ddq FdAHoR ¢ & HAFE
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(SDSF——=-——====-===- (SDS)F=—————=——=="="=-==
5.97 \ 6.62 .
\ A\ A A \
\ N/
3.28 AN, A A ANANANS
/ NS \ / \ / /
g Y \ve » \\6/
0.59 1.46
"""""""""""""""" 8(3 — (")
I 2 3 4 5 6 7 1 2 3 4 5 6 7 8
A2l 1 A2l 2
29 45 AGS-age AT &AM FAEAY 73 A g 9y
422 9 &84 54 2 FToA 37 Ao JaAA
3439 1274 Aglge] digh 22814 5A-S Zwicker[32]9] A Elgael A}
q mzadez Auste Jehith o AnERH Ase AAew
UA(Unbiased annoyance, Bl #H 3 Q7145 Hl 28 Ao SFgoiaEe] gho] =
thool Z3EW FeA BB Adse] FAA5E SPSS BAZzade
AAkstel £ 44 of GERlen] 19 46 o= Yoz 2 el i
¥ 43 AAE} 280 e AUeTAR
A e %A
a .
Loudness Sharpness [Fluctuation Tonality  Roughness UA” UA/Loudness’™”
1 73 1.4 1.7 0.1 7.0 491 6.7
2 16.2 1.2 0.9 0.0 9.7 62.5 39
3 29 1.6 1.4 0.1 9.1 13.9 4.9
4 117 0.9 1.3 0.0 75 516 44
5 1.4 0.4 0.9 0.0 9.2 7.2 5.3
6 13.7 14 15 0.0 97 73.2 53
7 155 1.2 14 0.0 10.7 62.6 4.0
12.3 1.3 1.1 0.0 8.1 53.3 4.3
14.1 1.2 1.7 0.0 10.3 74.7 53
10 10.8 1.2 1.1 0.0 9.2 458 42
11 15.2 15 1.7 0.0 10.4 69.3 4.6
12 17.0 1.3 09 0.2 77 56.7 33

* UA @ vl g A 7H4)(Unbiased annoyance)
=% UA/Loudness A2 wlAHE 474
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£ 44 A gadaet 244 Aol dad

5474 Loudness Sharpness Fluctuation tonality  Roughness UA

AR 1 -0.37 -0.3 0.08 -0.2 -0.27 -0.2
Loudness  -0.37 1 0.36 0.06 -0 0.26 0.9
Sharpness -0.3 0.36 1 0.54 0.26 0.11 0.45
Fluctuation 0.08 0.06 0.54 1 -0.2 0.21 0.41

Tonality -0.22 -0.05 0.26 -0.16 1 -0.54 -0.2
Roughness  -0.27 0.26 0.11 0.21 -05 1 0.28

UA -0.2 0.90 0.45 0.41 -0.2 0.28 1

a9 46 4% g dedgads
¢1#H: Loudness, 21AF2: Sharpness, ¢12}3: Fluctuation,

¢12H4: Tonality, <15 Roughness

o
1o
o
e
i
o,

F

gto] AAE s E4gE b
=4 BrtEded, F274026]9
A"zt b Asta, AEdRFYH Lt "SR s Aol M
BAse Adek I 4, A AN AesIdAsde #de

Loudness(-0.37)& vl &3te] iz &(“-")e AAAHE 7H3o)
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CRECR-=

LFERSEOH(£141=12.50, p<.001). 1 xpol & AR, Fobz(M=229, SD=44)°] &
SZ27M=116, SD=37)°l Hl&l T4 BAAE& o Bo] F¥ste Ao e
g FAA A P84 AR diste] ke AdfelME, &gE2(M=311
SD=78)°] &= (M=1.04, SD=1D] wste] F44 B4 & o] ol fraahss
Ao g GERL Tt 5=-14.80, p<.001). o] A& 7IHHE whe} Zo] Foke &

2w 3R gAel kel

UL

g of

432 AAFH A3t 4354

7142 A el(baseline session)oll Al 7§19l {3 HAFH HAFAE vt=2 ¥
W2 E Sobx 7 (music session) i A& %A (noise session)?] AAFH #A=3
ZHE wolx 3 5% FAFINE 452 music) & £FEE ASRINE 45

o] noise)ell ek Aol Foll M, dHFH AF= dupde, wetde 2 zvtkd

of mRoM zEd PAHAL, 53 dsodelA  felsA dasa

(Fia=627, p<.05 ; £ 45 23, utebd] A2Fge vd34 BYHE #o)5
o3

mledalE Hoh o] FL EAT s Z7] §%e dugd s AFHoz 74
stack 21 Ay du-2 g ME music 278 1 noise 270w W&

o}
ol ek Al 23R TFI=524, p<.05), L3h-1 U (Fi:a=002, ns)3t L3 o

=
A(Fi13=1.78, ne)ll & FelatAl s @kt music 219 FAFHE 9=
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g ANY A, K 450M9 go| Ll 8307 -2 ojeo] M

84Z 2tz et o] ol /A4 26wl 2oz A(@25)d o
@ ¥t 489l v (Fp2/Fpl)7t dstvieish 2ob-ouidel s gz 102 92 o
vgth Z ool oste] fule FAH AL AdHer B3 AU (Fpl

ool H4EE o FANAGE 25T 5 vk

E 45 £ St N (Musioo £33 AL T (Noise)o) 2 @)

AT W15
EEG Band (Hz) Music Noise t D
M’ SE™ M SE
alpha 8.0 to 13.0 8.30 490  -8.00 320 250 .02
subalpha 65 to 7.5 10.90 7.30 6.90 540 044 ns™”
alpha-1 75 to 9.0 4.90 5.10 3.80 710 0.15 ns
alpha-2 9.0 to 11.0 3.40 4.90 =7.70 450  2.29 .03
alpha-3 11.0 to 125 1600 1190 -3.20 720 133 ns
beta 13.0 to 30.0 370 1320 -20.80 2160 1.18 ns
subbeta 125 to 145 12.00 10.00  -1570 1380 1.65 ns
beta-1 145 to 18.0 9.90 1040 -21.80 2310 147 ns
beta-2 18.0 to 215 000 1090 -2350 2170 1.23 ns
beta-3 215 to 25.0 000 1960 -1670 2440 066 ns

sub gamma » . B ]
+ gamma-1 250 to 35.0 270 21.00 16.00 3120 045 ns

*M(mean): 1T
#+*SE(standard error): E& 2t
*+*ns(not significant): f2]3hx] &S
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Yz ke A% AF AN E, FF2AF BAS U934 2 BIS U1#AEY
A9 FEAE AHF%=396), T¥Z=P3 BAS UAAEY ojd BxFE &R
(Fo6=507), €F2A dd F AFH(Fps =679)7F F9& A2 Yetgoy, &
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Abstract

Asymmetric Activation in the Prefrontal Cortex
by Sound-induced Affects

Kim, Wuon Shik
Dept. of Medical Engineering
The Graduate School

Yonselr University

This study is based on previous information regarding asymmetric
activation in the prefrontal cortex(PFC) at baseline, which is related to the
behavioral activation system(BAS) and behavioral inhibition system(BIS) of
individuals, as well as the inverse proportionality of PFC activity to power in
the alpha band of electroencephalogram(EEG).

Previously, 450 college students were tested for the sensitivity of BAS and
BIS. After then, four groups were selected according to the BAS and BIS
scores, which were evaluated with BAS/BIS scales and represent the
sensitivity of BAS and BIS. Group 1 consists of high sensitivity in both BAS
and BIS. Group 2 consists of high BAS and low BIS. Group 3 consists of
low BAS and high BIS. Group 4 consists of low in both BAS and BIS.

To search for a specific EEG band where the asymmetric activation in the
PFC by sound-induced affects is mainly reflected, we measured EEG at Fpl
and TFp2 sites of 32 college students , which consists of eight students from

each Groups.
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The results of this study arce as follows :

(1) The power in the alpha band(8.0~13.0 Hz) at Fp2, especially in the
alpha-2 band(9.0~11.0 Hz) increased while the students listening to music,
during which participants reported positive affect.  In contrast, the power at
Fpl incrcased while the students listening to noise, during which the
participants reported negative affect. These results imply that sound -induced
positive affect increases relative left-sided activation in the PFC, whereas
induced negative affect elicits the opposite pattern of asymmetric activation,

(2) At baseline, the incrcase in relative left-sided activation in the PFC is
positively correlated with the difference of BAS(Z)- BIS(Z). This means that
Korean also has his own intrinsic PFC asymmetry at baseline and has one
dimensional BAS and BIS characteristics as suggested by Davidson.

(3) There is a three-way interaction among Sound condition, BAS
sensitivity, and BIS sensitivity, two-way interaction between Sound condition
and BAS sensitivity, and main effect in Sound condition.

(4) During listening to meditation music, there is a tendency that the
left-sided activation in PFC is positively correlated with the difference of
BAS(Z)-BIS(Z). For positive affect as listening to meditation music, the BAS
and BIS has the one dimensional characteristic as suggested by Davidson.

(5) During listening to noise, there is a tendency that the right-sided
activation in PFC is dominant in case any of the sensitivity of BAS or BIS is
high. For negative affect as listening to noise, the BAS and BIS has an

independent dimensional characteristic as suggested by Gray.

Key words : Behavioral Activation System(BAS), Behavioral Inhibition
System(BIS), Prefrontal Cortex(PFC), electroencephalogram(EEG), Alpha-2

band, Positive Affect, Negative Affect, Meditation Music, Noise, Interaction
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