Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2014.15.1.547
cooperation Society
Vol. 15, No. 1 pp. 547-554, 2014

A Study on the ’a’ index of Sound source for Productivity
improvement
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Abstract In this study, have researched ‘a' index from three sound sources, effects on subject and finding optimal
‘a' index, which can improve subject's stability, concentration and productivity. Check the health status of subjects
who were selected 5 male and 5 female university students, and the period of this experiment was about two months.
It were measured each subject's EEG, HRV and vibra image to analyze transition of stability, concentration, stress
and heart beat. The results was measured in an environmental test room of temperature 25 [C], the relative humidity
50 [%], illuminance 1,000 [lux] and air current speed 0.02[m/sec] with 'a' index of three sound sources which are
a=1.106, a=1.749 and a=2.227. Results in a = 1.106 compared to before exposure, relative Sa wave, relative 3 wave
and relative MG wave have been revitalized, asymmetry index, stress and HRV have been decreased. Thus, to
increase stability, concentration and productivity, also to decrease stress, changes in sound source of a=1.106 was
found to be the most effective.
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[Fig. 11 Structure of Environmental Test Room
(a)schematic diagram (b)Interior Photograph

[Table 1] Specification of Environmental Test Room

. Environmental Test Room
classification .
condition

Range of Adjustment

Measuring Condition

and Error
Temperature -10~40[C] + 0.5[C]
Humidity 20~90[RH%] + 3[RH%]
Illuminance 0~2000[lux] + 3[lux]

2oz AT Aol Al 2Rt
o} FEHFOoRA
Imet(metabolic rate:1met=58.2W/m’)& 3} .0, 2}ko]ak
A= 9F 0.7clo(7] 9FZ 0.10, WE] 0.05, 2Fo]A= 0.25,
S14718 71 Bk 028)2 EUSHATHS].
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[Table 2] Physique Condition of Subject

Subject Physique Condition
Male 5
G
ender Female 5
Age 20~28
body condition Height[cm] 150~180
weight[kg] 43~80
2.3 SHe H32lE
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[Fig. 2] Power spectrum of Sound source
(a) Power spectrum of Bellavia (b) Power
spectrum of White noise (c) Power spectrum of
Air on the G string
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[Fig. 31 a index of Sound source
(a) a index of Bellavia (b) a index of White noise
(c) a index of Air on the G string
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L . [Fig. 6] Activity Variation of Relative Sa wave and A,

due to a index of Sound source Variation
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[Table 3] Statistical Analysis of Relative Sa wave
ANOVA of Relative Sa wave

Sum of Suares 0.094
DF 24
Mean Suare 0.011
F Value 3.882
Pr>F 0.053"
P<0.1
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[Fig. 7] Activity Variation of Relative Z3 wave and
Relative M wave due to a index of Sound
source Variation

[Table 4] Statistical Analysis of Relative M3 wave
ANOVA of Relative M3 wave

Sum of Suares 0.015
DF 24
Mean Suare 0.002
F Value 5.411
Pr > F 0.031"

“P<0.05

[Table 5] Statistical Analysis of Relative Z3 wave

ANOVA of Relative 73 wave

Sum of Suares 0.005
DF 24
Mean Suare 0.001
F Value 5.075
Pr>F 0,009

“P<0.05
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[Fig. 8] Variation of Brain Mapping and Concentrative
pattern due to a index of Sound source Variation
(a) Brain Mapping and Concentrative pattern of
a=2.227 (b) Brain Mapping and Concentrative
pattern of a=1.106 (c) Brain Mapping and
Concentrative pattern of a=1.749
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[Fig. 9] Variation of HRT and SDNN due to a index of
Sound source Variation
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[Fig. 101 Variation of Stress and tension / anxiety due to

a index of Sound source Variation
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[Fig. 11] Variation of Balance and Aggression due to a

index of Sound source Variation
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[Table 6] results of the analysis

classification optimum a_index
Relative Sa wave a=1.106
A, a=1.106
EEG
Relative 73 wave a=1.106
Relative M3 wave a=1.106
HRT a=1.106
HRV
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