Q)]
2019 2022

Evaluation system for semantic noise based on brain function analysis
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Reaction speed and EEG event-related potentials were measured in response
tasks performed by healthy adult participants hearing pink noise modulated in volume at several
frequencies in the 2-40 Hz range.In EEG event-related potentials, P50 was measured at each
modulation cycle of the pink noise and was confirmed to be accepted in the primary auditory cortex.
As a method for detecting environmental sounds containing such acoustic elements, we extracted
periodic volume changes from environmental sounds corresponding to the categories indicated in the
environmental sound data set ESC-50 by autocorrelation analysis, and confirmed that environmental
sounds containing pink noise with periodic volume changes can be detected by the values of sound
spectral parameters.Using this method, an environmental noise evaluation algorithm was developed to
give a semantic meaning from the viewpoint of biological effects.
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Figure 1 An example of detecting periodic volume

changes in environmental sounds
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Comparison of alpha2 band

power during hearing and before/after
hearing

Table 1

Table 2

Comparison of alpha2 band power
during hearing and before/after hearing

Hearing Before/after hearing
Mean SD Mean SD p
Ss 7.84 4.67 8.35 450 0.041
Sw 8.23 4.85 8.27 473 0.876
Sp 7.47 4.41 8.21 517 0.015

Table 3 Analysis results of environmental
sound samples

Regular volume

LIKE pINK noise

Particitpant# PinkNoise Pk_02Hz Pk_10Hz Pk_40Hz
1 0.186 0.002 <0.001 0.441
2 0.571 0.488 0.461 0.461
3 0.913 0.903 0.908 0.230
4 0.609 0.700 0.293 0.036
5 0.075 0.082 0.474 0.036
6 0.063 0.502 0.300 <0.001
7 0.772 0.771 0.605 <0.001
8 0.352 0.007 0.203 <0.001
9 0.466 0.739 0.041 <0.001
10 0.166 0.390 0.021 0.328
1 0.107 0.003 0.905 0.008
12 0.913 0.557 0.267 0.289

Bold: High variation in reaction time compaired to "No sound",
Underline: Low variation in reaction time compaired to "No sound"
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Category alteration freg. (H2) Flatness Peak with regular.
volume altaration
air conditioning 2.08 0.79 4.02 +
airplane 0.54 4.88
chainsaw 0.38 6.21
chirping birds 0.14 45.27
clock alarm 0.09 190.27
clock tick 0.46 27.98
crackling fire 0.85 11.11
crickets 0.14 28.97
crying baby 0.26 25.29
engine 0.57 2.93
farm machine 0.80 8.86
frog 0.12 35.76
hand saw 0.32 12.50
helicopter 0.34 7.32
insects 0.11 17.40
keyboard typing 0.30 17.08
rain 0.88 3.99
refrigerator 5.36 0.59 4.09
12.07 0.59 4.09
2.30 0.59 4.09
3.71 0.59 4.09
2.84 0.59 4.09
road repairs 15.90 0.91 3.78 +
sea waves 0.70 5.52
siren 0.37 7.19
snoring 0.55 12.77
train 0.56 5.09
vacuum cleaner 0.54 8.34
washing machine 2.64 0.78 4.61 +
2.20 0.78 4.61 +
3.30 0.78 4.61 +
4.40 0.78 4.61 +
PinkNoise (0.2 Hz) - 0.99 2.46 +
PinkNoise (0.5 Hz) 0.97 1.81 +
PinkNoise (1.0 Hz) 0.96 1.70 +
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