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A Study on the Reduction of Stress for Firefighters
According to Shift Work Using Personalized Birds Sounds
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ABSTRACT

Shift work is known to have an adverse effect on physical health, and especially in the field of extreme
disasters that can not relieve tension, fire officers are suffering from heavy stress. In this paper, we quantitatively
investigate how the voice of fire officers changed by day work, night work and full-time work. To do this, we
composed experimental groups of 16 fire officers(3 command and investigation team members, 5 firefighting
members, 4 rescue team members, 4 paramedics) and we quantitatively analyze bio-signal variation according to
the overall shift work. As a result of the experiment, we could see the possibility that the personalized bird

sound could help the relieve the real stress.
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Table 1. Short vowels related to human organs[6]

Relevant Related voice
organ
"E-’ Sound
Heart Sound from the tongue, does it vibrate a lot?
When they make high pitch, do they lose power
at the end or pitch down?
Lun ’Ah-" sound
une Sound from the teeth
"Uh-’sound.
Kidneys Sound from lips
Does sound sink from lip sound?
E 2. A AR 2 (6]
Table 2. Sounds related to human organs[6]
Relevant The sentence that will be used
organ
Heart ‘E’, ’Nakttangnulkang’
Lung ’A’, Siso, 'Jajangga’, *Chukchukhada‘
Kidneys "Uh’, ‘Meokpang pulbang*

eF3 7b ol Folshs Alaels) 7ha 4

B3 Axele] 54

ofsh=

Table 3. Characteristics of Birds Sounds
Band q q Energy
Birds |Pitch min| Pitch max | width of ni‘;j:n :1‘;2 of
[Hz] [Hz] pitch [Hz] [Hz] Sound
[Hz] [dB]
Great reed| 4 259 | 6 771,125 | 6256.366 | 2986.647 | 2961.522 | 65.27
warbler
Co}'r'ir(‘)‘l’:e 451.627 | 4457.686 | 4006.059 | 1973396 | 2090.489 | 71.294
N‘ghl‘é"gga 870.512 | 15097.769 | 14227.257 | 2885.992 | 3541.869 | 52.642
Oriental | 003 41 | 41683525 | 1184.9425 | 3528.748 | 3560.838 | 62.619
greenfinch
Scops owl | 194.148 | 1981308 | 1787.16 |1036.497| 1075.15 | 38.814
Psittacidac | 1452.498 | 3829.698 | 23772 |3244.749|2880.487 | 47.899
Budgerigar| 656.187 | 12813.041 | 12156.854 | 3202.004 | 2918.645 | 55.453
Sparrow | 1641.283 | 6725.616 | 5084.333 | 3710211 | 3800.626 | 65.973
Canaria | 1017.612 | 4825995 | 3808.383 | 2515.145 | 2642.152 | 43.748
Blue | o509 538 | 4685.307 | 3825.769 | 3462.223 | 3491317 | 53.145
flycatcher
Overall | 164 157| 6,535.500 | 5,471.432 |2,854.561|2,896.310| 55.686
average
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Lo _|| DHIe Table 4. Characteristics of Favorite Bird Sounds and
G;f::blr:fd 4.856 157 | 0269 | 33.991 3 Dislike Bird Sounds Preferred by Experiment Participants
Chinese | 5373 | 1327 | 0232 | 69013 | 11 1 . ke vt || i g || RN TR e e
oriole Birds of pitch median
[Hz] [Hz] [Hz]
Nightingga [Hz] [Hz]
o 2.32 0891 | 0.185 | 57.353 Average of
N Favorite
Oriental | ,-sco | 0se7 | 0261 | 31165 3 B 441079 | 3,551.051 | 3,109.973 | 1,700.534 | 1,784.659
greenfinch Sound.
Scops owl| 6379 | 1356 | 0101 | 7319 10 1 " ounds -
Psittacidae | 4344 | 1.588 0.53 | 79.805 3 ‘girfl%]fc"
Budgerigar| 6222 | 1806 | 055 | 68.103 m Bnd 1,083267 | 8,547.550 | 7464.284 | 3,122.200 | 2,961.689
Sparow | 7.424 | 1853 | 0576 | 14.635 1 2 Sounds
Canaria | 5217 | 1581 | 0362 | 17863 2 Sjg:“c 1,064.157 | 6,535.590 | 5471.432 | 2,854.561 | 2,896.310
Blue 3617 | 1343 | 0204 | 59.433 £
flycatcher = ;
negry o . .
Ovenall |y 651 | 1420 | 0327 | 43868 Birds sound Siigr || iy || RIER DoVE
average [dB] [%] [dB] [%] [%]
Average of
- - Favorite
Aag]el ek A A4S AA s 10714]2] A1) Bind 55.243 4.948 1.382 0.203 36.779
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] rag
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Fig. 1. Examples of Birds Bound Analysis
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Table 5. Ages of Participants
Age Number of Unit(Persons)
20 12
30 9
40’ 3
Total 24

£ 6. Agiee 8 v
b

Table 6. Sex of Participants
Sex Number of Unit(Persons)
Male 20
Female 4
Total 24
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Team Category of Participants

Position

2z
Seam identification

Command and Investigation Team

Firefighting Team
Rescue Team
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Table 8. Work Positions of Participants
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Conscripted Firefighters Agency

Paramedics Team
Command Team Leader
Fire Investigator
Command Car Driver
Fire engine Driver
Firefighters
Ambulance Driver
Paramedics

Rescue Team Leader
Rescue Car Driver
Rescue Crew
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experiment participant A

After listening to the bird voice of
A Fo Az st
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Before hearing the bird sound of
experiment participant A
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Fig. 2. Analysis of Bio-signal Changes Before and

After Listening to Personalized Bird Sounds
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Table 9. Bio Signal Change Before and After Listening to Personalized Bird Sound
Heart Heart
Rate of Rate of
[Duration| Min Max Pitch N Median | Mean Shimme| Nakdang  [Duration| Min Max Pitch N Median [ Mean Shimme|
E- Time | Pitch | Pitch ariation| YO | Pitch | pitch [Mensit] Jiter [T NHR | DoVB Nulkang- | Time | Pitch | Pitch pariation|, YO | Pitch | pitch [Mensit| Jiter |TE T NHR | DoV
requency| frequency|
Before Bird Before Bird
Sound | 0942 [128.557(187.496| 58.938 | 0535 | 151.87 [161.652| 66.592 | 0986 | 0553 | 0.145 | 0 Sound | 1323 |98.766 [170264| 71.498 | 119 [131.477(131.402| 64.601 | 2.088 | 1.049 | 0324 | 26.462
Experiment Experiment
JAfter the Bird] JAfter the Bird|
sound 0.798 |125.765(181.025| 55.259 | 0.419 |145.135[149.145| 65.769 | 1.17 0.609 | 0.139 0 sound 1.253 | 96.403 |177.833| 81.429 [ 0.897 |124.588(126.253| 64.137 | 2.424 | 1.064 | 0.372 |24.652
experiment experiment
Variation | -0.144 | -2.791 | -6471 | -3.679 | -0.116 | 6735 |-12.507| -0.822 | 0.184 | 0.055 | -0.005 [ 0 Variation | -0.07 | 2.363 | 7.568 | 9.931 | -0.203 | -6.889 | -5.148 | -0.463 | 0.336 | 0.015 | 0.048 | -181
Lung Lung
- | Rate of ) Siso, W - | Rate of | v
Duration| Min | Max | Pitch | R F | pedian| Mean ) Shimme 0 inuration| Min | Max | Pitch Median | Mean - |shimme|
Ab= ime | Pitch | Pitch [variation]. "¢ | pitch | Pitch [Mensity] Jier |7 T NHR | DoV Jajaingga, rin M pitch | Pitch fariation], YOC | Pitch | pitch [Mensit] Jiter [T NHR | DoV
requency| ci frequency|
Before Bird Before Bird
Sound 0.898 |123.531(173.657| 50.126 | 0.542 |149.227(147.532| 72.832| 0.995 | 0.656 | 0.169 0 Sound 2.292 | 108.07 |213.646(105.575| 0.965 |152.071| 152.6 | 65.635| 2.362 | 1.147 | 0.354 | 34.569
Experiment Experiment
JAfter the Bird] JAfter the Bird|
sound 0.807 |126.828(172.145( 45.317 0.39 [135.859(142.593| 68.261 | 1.138 | 0.698 | 0.208 0 sound 2.318 [105.015[198.983| 93.967 | 0.937 |141.935|145.199( 64.384 | 2.425 1.115 | 0.403 | 39.172
experiment experiment
Variation -0.091 | 3.297 | -1.512 | -4.809 [ -0.152 |-13.368| -4.939 | -4.571 | 0.143 | 0.041 | 0.039 0 Variation 0.026 | -3.054 |-14.663(-11.608| -0.027 |-10.136| -7.4 -1.251 | 0.062 | -0.032 | 0.049 | 4.602
Kidneys Kidneys
Duration| Min | Max | Pitch | R °f | nedian| Mean Shimme Duration| Min | Max | Pitch | R4 ° | Median| Mean Shimme]
Uh- Time | Pitch | Pitch [variation] YO | pitch | pitch [Mtensit| Jiver |7 T NHR | DoV ang- Time | Pitch | Pitch fvariation]. YOI | pitch | pitch [Mtensity| Jitier [T T NHR | DovB
requency] requency|
Before Bird Before Bird
Sound | 0.825 (125754182711 56.956 | 0.489 | 15145 | 15197 | 6827 | 0.875 | 0.486 | 0.109 | 0 Sound | 1388 (100377215507 115.22 | 1358 [153.335[151.484| 65.068 | 2.642 | 1230 | 033 |31.659
Experiment Experiment
Jafier the Bird Jatier the Bird
sound 0.764 [127.096(176.444 49.348 0.38 [144.315|146.702| 67.199 | 1.113 0.58 0.102 0 sound 1.249 |108.511(182.706( 74.194 0.74 |142.757(142.957| 61.551 | 2.673 | 1.279 | 0.372 | 25.701
experiment experiment
Variation -0.06 1.342 [ -6.267 | -7.608 | -0.109 | -7.134 | -5.268 | -1.071 | 0.238 | 0.094 | -0.007 0 Variation -0.139 | 8.134 |-32.891(-41.026( -0.618 [-10.578|-8.527 | -3.517 | 0.031 | 0.039 [ 0.042 |-5.958
= s -
£ 10, A4 A 57 vk
Table 10. Comparative Table of Overall Average
Heart Heart
Comparison value of ‘E' with| Duration ~[Rate of Voied - - Comparison value of ‘E’ with ' ) -
*Nakdaongnulkang" Time frequency Intensity Jitter Shimmer NHR *Nakdaongnulkang’ Mean Pitch Intensity Jitter Shimmer NHR DoVB
Variation dec dec dec dec dec dec Variation dec dec inc inc no match inc
Lung Lung
omparison value of ‘Al with| Duration [Rate of Voic ) ) — (Comparison value of ‘Ab’ with ) . -
Siso, Jajangga, chukchukhada™ Time frequency Intensity Jitter Shimmer NHR Siso, Jajangga, chukchukhada™ Mean Pitch Intensity Jitter Shimmer NHR DoVB
Variation no match no match dec dec dec dec Variation dec dec inc no match inc no change
Kidneys Kidneys
(Comparison value of “Uh' with) ~ Duration  Rate of Voied oo Jitter Shimmer NHR (Comparison value of “Uh* with| vy piiep, | ntensity Jitter Shimmer NHR DoVB
Meokkpangoulbang Time | frequency Meokkpangoulbang
Variation dec inc dec dec dec dec Variation dec dec inc inc no match dec
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