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The Environmental Auditory and Visual Information Effects on
the Traffic Noise Perception by Using Electroencephalogram

I e LR
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Key Words : Electroencephalogram(EEG;>5}), Auditory and Visual Information(A]¥z} A H), Traffic
Noise Perception(F &4 < A E)

ABSTRACT

In this study, the influences of environmentally friendly visual and auditory information on traffic
noise perception were surveyed by the using electroencephalogram. Green rural region image and
CBD(central business district) image in urban city were used as visual informations. And traffic
noise, signal and environmental music were used to detect the impact on electroencephalogram
variance, It was revealed that green rural region image caused @ —wave ratio increase about 10 %
and environmental music increased @ —wave ratio approximately 40~50%. The results of this
study improved that environmentally friendly visual and auditory information had an effect on
decreasing traffic noise loudness to some extents.
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Table 1 Features of EEG type

EEG Type | Frequency(Hz) | Amplitude Appearance condition and feature
5 —wave 0~4 20~200 « Morbid factor ‘of encephaloma and encephalitis
«Occur a sleeping state

f —wave 4~8 5~100 « Sleeping or meditation

_ _ _ « Strain relaxation, condition of comfortable
@ —wave 8~13 5~100 « Concentrate or original accident

_ _ _ « Disillusion state, superiority of insecurity or strain state
B —wave 13~30 20~200 « Occur public work
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Table 2 Auditory information

Type Sound Symbol L
Evaluation . . = — :
objective sound Traffic noise—65 dB(A) No (b) Green site(R2)
Environmental Signal—60 dB(A) S1 Fig. 2 Visual information
auditory
information  |Environmental music—60 dB(A)] S2
70
60
Table 3 Presented stimuli for the psychoacoustical
test %
Presentation information Symbol k g"°
No B
Auditory information No + Sl M1 20
No + S2 M2 0
Rl + No .
R1 + M1 50 80 125 200 315 500 800 125 2 315 5
. . 1 i
Visual and auditory R1 + M2 —I——{riff(i)chtoli\s/:(ifSig(Q)d(HZ)
information R2 + No ~—e——Signal-60dB(A)
—@— Environmental Music-60dB(A)
R2 + M1 )
RZ + M2 Fig. 3 Frequency feature
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Fig. 4 Attached position of electrode Fig. 5 Presentation order of stimuli
Table 4 Increasing rate of a—wave by the channel
Irritant Auditory information Visual and auditory information
Channel No M1 M2 | RL+No|RL+ML|Rl+M2|R2+No |R2+MI|R2+M2
Fpl 19.551% {-16.018 % | 59.829 % |—10.835%|-22.399%| 0.331% |—17.885%|-16.310%| 15.137 %
Fp2 54.199% | —6.502% | 48.863% | 3.595% |—22.087%| 15.889% | 1.685% |—17.718%| 12.881 %
F3 12551 % | —0.765% | 73.368 % |—37.858 % | —37.489 % | —30.082 % | —25.991 % | —40.418 % | —25.506 %
F4 37.993% | 3.031% | 70.473% |—21.113 % |—34.403 % | —39.409 % | ~14.390 % | -43.548 % | 7.658 %
T7 —11.289% | -15.973 % | 41.744 % |-19.279% | —27.316 % | ~41.198 % | —16.049 % | ~37.845 % | —21.209 %
T8 20.961 % 1.447% | 57.348 % |—31.668 % | —7.206 % |—32.341 %| —9.773 % | —32.053 % | —10.852 %
P3 —13.462% | 13.908% | 46.074 % |-44.954 % |—18.216 % | —34.319 % | —41.201 % | —23.257 % | —13.088 %
P4 17.345% | 20.952 % | 54.821 % |—48.020 % | —3.340 % | —32.105 % | —39.689 % | —21.046 % | ~13.459 %
BELSNS I =RE/A 179 A 25, 2007/163
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Table 5 Analysis results of two—way ANOVA with repeated measures according to the visual and

auditory information

Channel Source SS df Meam SS F p—value
Visual- 1.806 1.400 1.289 2.880 .106
Fol Auditory 2.902 1.860 1.560 9.371 .002**
Visual X Auditory 931 2.186 426 .824 463
Error(Visual X Auditory) 10.167 19.678 517
Visual 2.197 1.382 1.590 2.563 128
Fp2 Auditory 2.987 1.445 2.068 4.319 047*
Visual X Auditory .503 2.931 172 409 743
Error (Visual X Auditory) 11.071 26.377 420
Visual 7.540 1.340 5.627 15.605 001%**
- Auditory 1.647 1.039 1.585 3.946 .076
Visual X Auditory 1.659 2.515 .659 1.977 153
Error (Visual X Auditory) 7.550 22.639 333
Visual 7.864 1.824 4.312 12,553 L001**
- Auditory 2.247 1.309 1.716 7.338 .014*
Visual X Auditory 1.527 2.441 .625 1.962 .158
Error (Visual X Auditory) 7.004 21.973 319
Visual 2.072 1.869 1.109 21.248 .000***
Auditory 614 1.233 498 2.513 138
7 Visual X Auditory 1.947 2.599 749 3.328 043*
Error (Visual X Auditory) 5.266 23.388 225
Visual 4519 1.884 2.399 8.305 003**
T8 Auditory 467 1.645 284 1.645 226
Visual X Auditory 1.869 1.857 1.006 2.105 .155
Error (Visual X Auditory) 7.992 16.717 478
Visual 4.465 1.859 2.402 13.985 .000***
P3 Auditory 1.899 1.645 1.229 8.239 .006**
Visual X Auditory .899 2.161 416 1.228 315
Error (Visual X Auditory) 7.321 21.611 .339
Visual 6.584 1.630 4.039 13.425 001**+
Auditory 1.220 1.566 779 2.981 .092
P Visual X Auditory 1.025 2.593 .395 1.215 .323
Error (Visual X Auditory) 7.592 23.334 325

*p<.05, *#p<.01, #+xp< 001
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(d) CBD site + Traffic noise

(g) Green site + Traffic noise

(b) Traffic noise + Signal
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+ Signal

(h) Green site + Traffic
Noise+Signal
Fig. 7 Mapping of @ —wave increasing rate by visual and auditory information

(c) Traffic noise + Environmental
music

(f) CBD site + Traffic noise
+ Environmental music

(i) Green site + Traffic noise
+ Environmental music
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Table 6 Difference of @ —wave increasing rate by
the visual information

S
e

(R2 + No) (R2 + M1) R2 + M2)
~RlL+No) | -~ RlL+MD { - (Rl +M2)
Fpl -7.05% 6.09% 14.81%
Fp2 -1.91% 4.37% -3.01%
F3 11.87% -2.93% 4.58%
F4 6.72% -9.15% 47.07%
T7 3.23% -10.53% 19.99%
T8 21.90% —24.85% 21.49%
P3 3.75% —5.04% 21.23%
P4 8.33% -17.71% 18.65%
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Visual and Auditory Information

Rl +MI

&
z

w Rl +M2

B .F(QDFZ{DF‘*I'WOTBIPSDPA

Fig. 6 Increasing rate of @ —wave by the visual
and auditory information
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