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An Experimental Study on the Psycho-acoustic Response to Alarming
Sound in a Fire

Hyuk Song
Biohousing Research Institute, Chonnam National University
(Received October 25, 2004 / Accepted May 30, 2005)

Abstract : A fire is occurring increasingly every year and the damage is bigger in proportion to the number.
Therefore a fire is classified as a serious calamity. It is important to evacuate and fight a fire by early perception.
However, if the alarming sound is not perceived when a fire breaks out the damage could be expanded. From this
point of view, this study aims to analyse the correlation between alarming sound sources and sound quality
parameters through psycho-acoustic experiment using Korean vocabularies extracted by existing study. The sound
sources more dangerous, tense and urgent were chosen. The results from this study are as follows: 1. airraid, klaxon2
and S.0.S got a point more than conventional alarming sound. 2. correlation coefficient between Loudness(L) and
Unbiased Annoyance(UA) was highest with 0.63 and Sharpness(S) and Roughness(R) was -0.40 and Fluctuation
Strength(FL) and Tonality(T).
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Fig. 3. Configuration of sound sources
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Table 1. Frequency characteristics of sound sources
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Table 2. Sound quality values and sound sources

ok
2

Spec L S FL T R UA

1. fire alarm 4147|269 | 14 [0.14] 2.19 (32237
2. church bell 2911 1.25 | 225 [0.62] 236 | 2153
3. boat horn{short) 5298|139 | 15 |0.65| 1.97 {39537
4. human sound(Aaagh)| 46.86 | 1.51 | 242 | 0 5 |381.93
5. airraid 39671167 | 144 | 0 | 4.81 [299.95
6. alarm2 46.38 | 1.88 | 1.49 {037 1.74 |315.69
7. beepla 3429 101 | 2,52 [0.24 | 3.39 22853
8. beep2a 44.1 | 3.03 [ 1.94 (023 | 1.45 |453.28
9. beeplb 4889 2.1 | 2.69 [1.07| 047 |427.02
10. beep2b 42071122 | 22 0 | 1.87 |275.09
11. car break 5339 148 | 1.69 | 0 | 567 | 4057
12. bridge up0l 3273 155 | 219 | 0 | 245 |25549
13. bridge up01 386 | 158 | 200 ] 0 | 213 20181
14. ding(double) 2149} 112 | 1.51 (243§ 2.18 |177.17
15. break a glass 34881 1.61 | 1.5 (032 3.14 |389.25
16. car horn02 2396|191 | 2.62 (0.01| 0.46 |360.21
17. knock02 2586 | 2.3 | 2.27 [ 028 1.06 |394.11
18. medi-beep 43521098 | 1.47 [0.274 3.83 |367.76
19. move02 29.84| 1.81 | 224 | 0 | 422 | 230

20. phone ring 3944 209 | 142 [033] 0.76 |305.17
21. police siren 3868 1.31 | 233 (0.11 | 2.94 {25447
22. radar 191 ] 166 | 1.89 [0.19| 2.41 [158.17
23. sonar beep 1268234 | 1.76 | 0 | 2.45 | 90.29
24, string02 452 | 222 | 1.88 [0.07| 2.06 | 6884
25. rain02 34481 1.74 | 1.88 |0.061 2.5 {253.11
26. buzzer 43.63 | 143 | 198 | 043|299 |331.29
27. emergen-cy02 286 | 243 | 1.7 [0.86] 1.25 [359.29
28. klaxon2 3968 1.7 | 134 | 0 | 495 [257.26
29. .08 4575 1.83 [ 168 | O | 3.8 | 3392
30. whistle 26512441 195 | 0 | 285 {21423
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Fig. 4. Distribution of sound quality values of sound sources
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1. fire alarm

2. church bell

13. bridge up01

14. ding(double)

17. knock02

18. medi-beep

19. move02

.

23. sonar beep

22. radar

HHHH

24. string02

26. buzzer 27. emergency02 28. klaxon2 29. 8.08 30. whistle
Fig. 5. Time history of sound sources
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Table 3. Result of psycho—-Acoustic experimental

D dB(A) Average
*1. fire alarm 85.50 3.88 ]
2. church bell 85.40 1.55
3. boat horn(short) 84.00 2.63
4. human sound(Aaagh) 84.10 2.00
'S, aimaid 85,00 4.10
6. alarm? 82.30 3.65
7. beepla 83.20 2.18
8. beepa 76.40 1.78
9. beeplb 90.30 1.68
10. beep2b 84.30 1.73
11. car break 87.10 1.73
12. bridge up01 77.00 1.88
13. bridge up01 86.60 230
14. ding(double) 87.60 1.25
15. break a glass 85.90 1.73
16. car horn02 77.30 248
17. knock02 85.00 1.88
18. medi-beep 79.00 2.65
19. move(2 84.10 253
20. phone ring 86.30 1.68
21, police siren 89.50 35|
22: radar 79.80 223
23. sonar beep 80.20 1.60
24. string02 83.40 1.98
25. rain02 87.60 1.70
i 26. buzzer 85.30 3.60 f
27. emergen-cy02 82.40 2.63
28. Klaxon2 85.40 438
:29. 8.08 84.20 4.15
30. whistle 86.40 3.28

Table 4. Correlation coefficient between sound quality indices

dB(A)| L S FL T R | UA | Avg

dB(A)| 1 0.24 1-0.19 [ -0.03 | 0.27 | 0.14 [-0.03 | 0.09

L 0.24 I ]-0.11}-0.14 [ -0.15]| 0.24 | 063 | 0.25

S <019 J-0.11) 1 ]-0.09{-0.17 | -0.40 | 0.27 | 0.06

FL | -003 |-0.14]-009| 1 |[-0.11}-0.23 | 0.01 | -0.32

T 027 |-0.15|-017 {-0.11] 1 [-0.33}-0.08| -031

R 0.14 | 024 |-040(-023]-033| 1 [-0.13] 034

UA | 0.03 | 063 | 027 | 0.01 |-0.08|-0.13| 1 -0.04
Avg | 0.09 | 0.25 | 0.06 [-032|-0.31 | 034 | -0.04 1

4 &

e Wl S7F FA Jen, I e g

78

op

2 Z7) &t S AR 2FHY o
3 A= Zol=x gu glE AAolh
A= 27|10 g glu] 2 %7] H<to)
3 et & ¢ vk Y AR 9
Angne] 28-S FEA a9, Fsirt
shale}l AZHE) o8 EAAEE 2 skax
Ao e stAEAPA]l vlAE aglo] g Y7
e A By 7|&9 4vv 987, 7137,
£ 52 £ 005 4300l s

2 A1) st Fukea)
ﬁéx]-rz_u FHAAE Bt &

AL AT A
‘_%0115 71& 7 B3%E)
71E0.E 3.888 ¥
4,10, v i‘iﬂ;ﬁ(klaxoﬁ)

g

XJE% "‘rE}‘H -r?d‘:}‘
gavel| whet g9 Aol 4F 8}
o2 gdd

2ARF 457t dBASE Loudness(L)o}t
Unbiased Annoyance(UA)¢] zlo] 0.6302 714 =
A Jeptom, 1 th&-L- Sharpness(S)t Rough-
ness(R)2] #A7} 04022 epch FHEHgo|
gt 2-& X+ RoughnessR)# 713 =2 BAS
RHolx glow, 71 t}2© 2 Fluctuation Strength(FL)
Tonality(T)o]™ &2 A4ATAE Yelfch o
2zg9 A7) 7}1P gdo) =ty BuEE=
o, 3ha) AN 7
71 &, 90 phoneol)z}
gasicty sabEch

iz

=
T

- o3 =
lx:I'-—T,—'L'__l._

http://www.nema.go kr/index.html: § JL7+& 52
WM (11-1310000-000193-10).

1)

2) A, “AE, TSR 1l 1996, 1.
3) aur[EY Al

4) AFE, AT & o] &g FARA AH7l
Be I, xiwqqzz}m Alske] =5 2002. 2.
A9 9] 39, HPEAEES fz 4 xﬁﬁﬂ
o &g AT, A8 =73, pp. 169~176,
2002. 5.

5)

Jounal of the KOSOS, Vol. 20, No. 2, 2005



