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A Study on the 'a" index of Sound source for Productivity
improvement
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'Department of Building Equipment & System Engineering, Gachon University
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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 [0 ], 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 SO wave, relative wave
and relative 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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[Table 1] Specification of Environmental Test Room
Environmental Test Room

classification .
condition

(31,
. . Range of Adjustment
Measuring Condition

and Error

Temperature -10040[0] + 0.5[0]
Humidity 200 90[RH%] + 3[RH%]

Illuminance 001 2000[lux] + 3[lux]

[4].

L

2.2 O|&xt =A
10 N
’ Table 2

vt
%3 . 2
Imet(metabolic rate:1lmet=58.2W/m”) R
> Ut 0.7clo( 0.10, 0.05, 0.25,

a s 0.28) [6].

[5]
[Table 2] Physique Condition of Subject
Electro-
(Electro Subject Physique Condition

encephalography, EEG) s Gender Male 5
ende Female 5

(Heart Rate Variability,
Age 20~28

HRV)
. . body condition Height[cm] 150~180
(Vibra image) a
weight[kg] 43~80

a
Bellavia,

White noise G

[71, White noise
(8],

[9].
Fig. 1 4X5X3 R Fig. 1
'8 @ [m] '8 Bellavia, White noise G

(b) Table 1 . ,
Fig. 2 (a), (b) (o)

Ampltude

a0 60
Frequency(log scale)

(a) (b)
[Fig. 1] Structure of Environmental Test Room @
(a)schematic diagram (b)Interior Photograph
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[Fig. 4] International 10-20 System

(0.60 46[Hz])

256[Hz], 16Bit

C++
(Neurometric HMI)

243 AEYA LU HRV EH
HRV SA-3000P(Medicore.co)

>

2.4.4 TiS0|0|X| £F

>

(Vestibular Emotional
Reflex) s
12015

(Vibra
image)
Fig. 5

s ZEELNmvy m-mﬂ
£ A M-

[Fig. 5] Vibra image measurement monitor
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[Fig. 6] Activity Variation of Relative Sa wave and
due to a index of Sound source Variation

, Fig. 6 a
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a
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[Table 3] Statistical Analysis of Relative So 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
3.2 39| ax|H3t0| ME koo FEX
st
a (13020
[Hz]) (150 20[Hz]) Fig. 7
[19].
[%]
05 PEp LB
04 Eg;_’fi _ o0 0.3561 =Mp
03 R _0.2593
0.1786 0.3pos ,
o2 I - _7_7[:‘}1-5752 0.1082
01 —1
o .
=== a=11086 a=1749 a=2227
[Fig. 7] Activity Variation of Relative wave and

Relative
source Variation

wave due to a index of Sound

[Table 4] Statistical Analysis of Relative wave
ANOVA of Relative wave
Sum of Suares 0.015
DF 24
Mean Suare 0.002
F Value 5411
Pr > F 0.031"
"P<0.05
[Table 5] Statistical Analysis of Relative wave

ANOVA of Relative 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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a
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a=1.106 0.2008[%]
a=1.106 a
ANOVA Table 4
P 0.031 0.05
Table 5 P) 0.009
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. 10] 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
Fig. 11 a
a=1.106 72.12
s a=1.106 39.68
a=1.106
a
EEG, HRV  Vibra image Table 6

[Table 6] results of the analysis

classification optimum a_index
Relative So wave a=1.106
a=1.106
EEG
Relative wave a=1.106
Relative wave a=1.106
HRT a=1.106
HRV SDNN a=1.106
Stress a=1.106
. . Tension/Anxiety a=1.106
Vibra image Balance a=1.106
Agression a=1.106
4. 4=
2501, 50 [RH%], 1000[lux]
0.02[m/sec]
a=1.106, a=1.749 a=2.227 a
EEG, HRV
a=1.106 a=1.749 a=2.227 S
/
a
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