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Sound Service Modeling for the Improvement of Amenity in
Disamenity Environmental Space

A4 -09 5

(Jung-Min Kim - Myung - Ho Kim)

Abstract - In this study, the three sounds effects on subjects due to EEG type, and it researched to find optimal sound
to increase their amenity and productivity. EEG and HRV were compared and analyzed in the environmental test room
by classifying subjects into two type: A and B. The condition of the environmental test room was in temperature 31[C],
relative humidity 50[RH%], air current speed 0.02[m/s] and illuminance 1000[lux] with setting up three different sounds
which are U type sound, V type sound and Z type sound. The result of this study, at U type sound for A and B type,
relative Mo wave, relative M3 wave and SEF50 were revitalized. Also at Z type sound for A and B type, stress index,
fatigue degree and HRT were decreased and SDNN was revitalized. Therefore U type sound is very effective to increase
amenity, productivity and concentration, and Z type sound is very effective to decrease stress and fatigue degree.
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Table 1 Specification of Environmental Test Room

Dgiij;;gf Range of Adjustment and Error

Temperature -10~40[C] + 05[]
Humidity 20~90[RH%] + 3[RH%]
TMluminance 0~20000ux] + 3[lux]

3% .

2 A3 IF el Aol ZFA )
stz S wo FEFoZM  Imet(metabolic
rate: 1met=582 W/m)&E 3stgom, oz dee= <
0.7clo(z1 %% 0.10, WME] 0.05 <oA= 025, 378 3
uhx] 0.28)% =3l vHA4l.
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Table 2 Physique Condition of Subject

Age Heightlcm] Weightlkg]
Range 25~28 175~185 65~80
Average 26.4 178.4 73
Standard - 4427 2973
Deviation

x 3 meXtel 2/ =A

Table 3 Classification Condition of Subject

. Type of
Subject Grad
ubjec Subject rade
More than average 4.0
Average 4.23
A Type Standard
P ancar 0.063
5 Deviation
Persons Activation fo relative
Mal a wave
1?)8 in the occipital lobe
Less than average 2.5
Persons
Average 2.21
B Type Standard
v ancar 0.186
5 Deviation
Persons Activation fo relative
a wave
in the frontal lobe
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Table 4 Definition of U, V and Z sound

W,
Type ave Amplitude Wave
pattern
I High &
U Uuuu < Long
Deep
Middle &
% VVVV | Middle < Middle
Staccato
< Short &
Z WWW 1 Short . .or
Continuous

* 50V, ZSdMH
Table 5 U, V and Z Sound Selection

Type Tiltle of a song

Wave pattern

Bach :
Concerto For Two
Violins In D
Minor 2st Movt.

Mozart :
Clarinet Concerto
KV 622 No.2
Adagio

Lalo :
Symphonie
Espagnole in D
minor op. 21
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e e wE e A4 welnE vSee
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Aol EA] i FHo] & Fo] JrF A=E A= AF
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Front
/A\ Fpl, Fp2 : Prefrontal lobe
F3, F4 : Frontal lobe
e \ T3, T4 : Temporal lobe
/@fo—‘;ﬁ; . P3, P4 : Parietal lobe

10%
Back
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Fig. 4 International 10-20 System
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Fig. 5 EEG Electrode position
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Fig. 7 Variation of Relative M wave due to Type of Sound
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Table 6 Statistical Analysis of Relative A wave

ANOVA of Relative My wave
A Type B Type
Sum of Suares 0.079 0.059
DF 19 19
Mean Suare 0.018 0.013
F Value 9.957 7.837
Pr>F 0.002"" 0.037""
7 P<0.05
32 SHRYo uz FHEs™H #Hst

SAFgol wEt A apa(15~19.99[Hz) b SEF50(4~
50[HzDS &4 A3+ 17 8, 99 2t}

Aoapte oAZQ e 2 ANkl AYgE FPT
Alell &dks] A H = o, SEFR0S AN EE =
Aote AXEZAN FAVE 2255 AT g #d
13l 2™ 8, 9% o] SR ol WSk wet AE
Y43 BEY 25 S =557 do Hlgte] UF ol
Al MpezE ZHZE 0.104558[%], 0.121211[%]= 7HE &4
stE W, SEF0 A e =EH7] el Hlete] UR &
Aol Al AEFS o] 75.695313[%], BEFH ol 82.298177[%]= 7}
= o]_x]ﬂ] Heg Uy R Joﬂ/q lep:h,} o];q‘—pﬂo] 7].

4 woliga werE
FoMmpste] ANOVA BAAS Ade 3 73 o] Ag
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SEFE)M ANOVA EA4Z Axe=
Bl 2o 3E[P) #hol ZH 0.025""
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Fig. 8 Varlatlon of Relative M3 wave due to Type of Sound
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Fig. 10 Variation of Stress Index due to Type of Sound

ANOVA of Relative M3 wave
A Type B Type
Sum of Suares 0.002 0.002
DF 19 19
Mean Suare 0.0004 0.0004
F Value 5.908 6.810
Pr > F 0.024™" 0.007""
" P<0.05
* 8 SEF50 sH &AM
Table 8 Statistical Analysis of SEF50
ANOVA of SEF50
A Type B Type
Sum of Suares 40.566 32.337
DF 19 19
Mean Suare 6.348 4.338
F Value 4.980 3.476
Pr > F 0.025" 0.077"
" P<0.05, " P<01
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Fig. 11 Variation of Fatigue Degree due to Type of Sound
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Fig. 14 Variation of Physical Index of A Type and B type
due to Type of Sound
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