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ABSTRACT

In this study, survey experiment and EEG test was carried out to know the effect of visual im-

ages on EEG for evaluating words of soundscape sound source with 18 subjects. Analysis on the

EEG were executed to know the difference according to with and without visual images. Followings

are results of this study. 1) There is no big difference with visual images in soundscape sound eval-

uating adjectives such as “Full”, “Clear”,

scape sound evaluating adjectives such as “Pleasant”,

“Enjoyable”

whereas there is a big difference in sound-

“Comfortable”, “Gentle”, “Sonorous”. 2) There

is a tendency that soundscape sound source which is consist of single sound source shows + 1

above increase in survey test when visual image is suggested whereas soundscape sound source

which is consist of one more sound source shows - 1 below decrease in survey test. 3) Statistical

analysis was used to know considerable probability. «-wave has a considerable probability and

Maximum level difference occurring brain spots were number 1 and 2.
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Table 2 Suggested sound sources, visual images and
evaluated adjective words

12 suggested
sound sources

Visual images

Evaluated words (not all)

=%
— - v 1. Wind bell 1. Sonorous
E2AClE AgA AEHE AERA 1 Ty el b | B
3. Fluttering 3. Clear
cloth 4. Light
: : 4. Bird+music |5. Soft
Table 1 Outline of the exper.lment 5. Nightingale |6, Refined
e Stimu- 5 Estiftias 6. Church bell |7. Enjoyable
Classification Jation Subject tion aqd Note 7. Cuckoo+ 3. Gentle
analysis thrush 9. Comfortable
[Use of 10 8. Frog 10. Pleasant
Sur_vey 5 scale adjec- 9. Sparrow
experiment D12 survey tives 10. Water+
sound-scape|18 Subjects N music
- sound for both ti]f)\rllal(;? 8 11. Crle?tS
sources Experi-  |ocations onl A@b’- 12. Running
EEG  |@12 visual]l ments the head | S °f water
experiment | jmages with 4 normal
types of values
EEG
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Fig. 1 Suggested method of the survey experiment
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Table 3 EEG difference values when survey value difference +1 above and -1 below cases between with
and without visual images

Classification Survey value difference +1 above cases -1 below cases
: } . i ird+ + +
FEG | oot e | bell | W% | g ctom | ben | Froe | Cricket | URCE D e | sk | musi
1 131.5 -0.1 7.4 20.2 109.9 -35.3 64.4 -31.9 21.4 69.4
2 123.7 2.2 14.5 25.5 123.6 | -31.9 69.3 -50.1 -8.4 522
3 66.1 -4.6 63.0 19.3 67.8 16.9 39.2 2.3 38.9 35.8
4 54.5 3.0 33.4 -16.4 56.6 -4.3 25.5 4.9 32.5 21.3
a 5 56.5 15.4 12.2 -32.6 15.7 -0.6 53.0 10.7 27.9 16.1
6 31.3 2.6 40.1 -16.5 43.5 -17.7 38.3 27.5 15.8 48.7
7 50.2 7.2 12.6 -18.7 23.4 -18.9 47.7 4.6 33.0 27.2
8 27.6 12.0 6.8 0.2 18.1 -7.3 25.4 -3.0 5.3 223
Avg. 68.1 4.2 23.7 2.4 57.3 -12.4 45.4 -4.9 20.8 36.6
1 111.0 18.6 6.5 -75.8 21.6 85.4 -56.3 13.8 -15.2 102.8
2 83.2 16.2 3.8 -68.8 50.5 97.4 -20.3 9.4 -22.4 119.4
3 20.1 30.8 -25.7 -61.2 -28.7 19.5 -5.7 10.3 4.6 16.6
4 7.4 18.0 6.7 -20.6 6.0 27.0 -7.3 13.0 2.0 36.1
16} 5 30.4 26.2 0.5 -18.2 -13.0 23.7 -12.6 1.1 11.6 21.0
6 62.1 14.1 3.0 -49.0 8.3 36.8 -18.3 33.9 3.9 17.5
7 49.0 14.7 5.8 -21.1 -5.7 20.1 -18.2 25.1 14.7 16.2
8 28.1 12.1 5.2 -12.6 2.4 0.2 5.8 14.5 8.6 25.2
Avg. 48.9 18.8 0.7 -40.9 4.6 38.8 -16.6 15.1 1.0 443
1 -17.4 -3.2 1.0 3.3 -7.6 6.9 0.3 1.7 1.8 -9.7
2 -16.6 2.4 0.5 34 -11.3 7.1 -1.8 2.5 5.9 -8.5
3 -23.8 -8.6 -7.0 9.1 -5.7 7.3 -13.1 -4.7 -3.3 -9.8
4 -20.8 -8.4 -10.4 10.2 -18.9 7.9 -8.8 -4.4 -8.8 -11.8
0 5 -23.1 -12.0 -3.3 8.9 -0.6 4.4 -8.4 0.4 -7.5 -7.7
6 -26.0 0.3 -9.6 8.2 -9.7 6.8 -10.8 -7.7 9.4 -11.3
7 -36.9 -10.1 -9.2 11.2 -6.9 8.7 -10.8 -7.6 -13.6 -14.2
8 -25.3 -9.5 -7.0 3.4 -8.0 1.4 -15.6 -1.6 -11.1 -13.3
Avg. -23.7 -6.7 -5.6 7.2 -8.6 6.3 -8.6 2.7 -5.7 -10.8
1 8.9 19.4 -29.7 43.8 15.3 -9.8 -7.5 -22.4 -35.3 20.4
2 16.2 7.7 -24.1 46.6 31.4 -34 -11.4 -15.0 -49.0 -0.3
3 48.5 15.6 6.9 6.2 7.5 -28.8 44.9 15.8 4.8 0.0
4 46.8 15.6 12.2 -3.6 323 -4.8 26.4 2.4 0.7 -1.4
0 5 26.9 13.6 11.0 15.6 5.7 13.4 7.2 -16.5 -1.0 -0.5
6 21.8 -17.8 7.5 30.9 -4.2 21.7 28.6 -27.8 33.0 -6.6
7 22.8 15.3 16.6 9.5 2.1 19.8 0.0 =77 6.2 9.2
8 34.9 7.8 19.3 6.1 11.3 7.5 234 -8.1 6.4 2.0
Avg. 28.4 9.6 2.5 19.4 12.7 1.9 13.9 -10.5 -4.3 2.8
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Wb gxshes lem e A7A i 4 Xﬂ? = Table 4 Result of the statistical analysis-<sonorous -
N depse] Bl WAH B wlAE o waves
Ao s AbmHh Variance analysis
199 e AR BAAE e d Sum of Considerable
df |Mean square| False o
B Folry|= = A2 JeEhgQle) squares probability
Among| 3 30757 | 7 |4838491.534 | 7.440 000
~ groups
4 HE AV KT N ABS| HD BH

3.694E8 | 568 | 650338.994
groups

o] A HEZA At Huk Ay Az Total |4.033E8| 575

Table 5 Results of analysis of Tukey and Dunkan <sonorous - o wave>

Position num. N 1 Sub-set due to conmdezrable probability = 0.05 -
Tukey HSD® 8.00 72 -728.4485612
4.00 72 -651.5720283
7.00 72 -640.1750183
3.00 72 -478.3625308
6.00 72 -463.3258682 -463.3258982
5.00 72 -396.4532022 -396.4532022 -396.4532022
1.00 72 -57.18822176 -57.18822176
2.00 72 -49.75536311
Considerable probability 210 .053 .166
Duncan’ 8.00 72 -728.4485612
4.00 72 -651.5720283 -651.5720283
7.00 72 -640.1750183 -640.1750183
3.00 72 -478.3625308 -478.3625308
6.00 72 -463.3258982 -463.3258982
5.00 72 -396.4532022
1.00 72 -57.18822176
2.00 72 -49.75536311
Considerable probability .079 .092 956
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Table 6 Results of the variance analysis for EEG
and top spots of EEG difference values be-
tween with and without visual images

E Top spots list of EEG
E [Division| Adiectives Proba-| difference values between
< J bility | with and without visual
images
Sonorous | .000
2111 5[6[3]7]|4]8
Clear, | 559
gentle
Survey [ riohe | 000 | 2] 1] 3] 5] 6] 4] 7] 8
value
differ- Soft 000 | 21| 5|3|6|4|8]7
ence 11 pefined | .000 | 2| 1] 5] 6] 3] 7] 4] 8
above
cases |Comfortablel .000 | 2| 1| 5| 3| 6| 4| 7| 8
“ Pleasant | .000 | 2| 1] 5] 3] 6] 7] 4] 8
Full 004 | 2| 1] 5{3|6|7|8|4
Sonorous,
gentle, 000 | 1] 2|5]6]3|7|4]8
_1 |comfortable
below |Clear, soft,
cases refined, | .027 | 2| 1| 5| 6| 3| 4| 7|8
pleasant
Light |.615| -| -|-| - -|-| -] -

Afg
Afd

RGN

2 (Fc2 (Fea [Feb

Fig. 6 Top spots of brain wave difference between
with and without visual images- o wave
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