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A proposal of real-time fatigue state grasp method of high-load activities workers
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Fire fighters are working under severe conditions. Fatigue may become one of the f

actors of an unwanted accident and cause insufficient safety management of them. Physical data during fire
fighting activitg are important to derive objective indices of acute fatigue. To secure fire fighters sub
jective judgment based on experience are to be replaced with some objective indices of acute fatigue. A st
andardized training procedure was proposed which well simulates the practical fire fighting training in 8
storied building.

In cooperation with 18 active firefighters, experiments were carried out in accordance with standardized t
raining procedure in a climate room, which is managed temperature and humidity. Based on the data, the log
ic representing the fatigue state was developed in combining with the body temperature and the fluctuation

index obtained by the frequency analysis of RR interval data.



24

8
4 6
3
4 6
2
28 47 RR
RR
(AC-301A)
(DBTL-1)
4 ,5 ,6 3 4
5 6
4
(Thermal
Environmental Monitor, Quest Technologies,
QUESTemp® 36) (Wet
Bulb Globe Temperature
18 29~42
8
RR
o VAS
25
35 60 70
2
1.5 kg m]
10 35kg m]
40 5
18 29~42
RR
20 25
o VAS

10



40

50
8
1)
25
160 190 bpm
3

2)

3)

1) 2 4
mmol/L  OBLA Onset of Blood Lactate
Accumulation

4 15 mmol/L

2) RR MemCalc/win

(Power Spectral Density, PSD)

PSD
1/f
PSD 1/f P B
p
2 0.4 Hz
PSD
100 bpm
120 bpm B 1.0

1.5

100 bpm
140 bpm
p
2.5
PSD
p
p
3) p
p
B 0.1 Hz
PSD
4)
5) 5 PSD 0.1 Hz
PSD
15
PSD 0.1 Hz
PSD
6)
RR
p
3
1) Kuriyama, Y., Oka, Y., Ito, Y., and Enari, M.,
“Proposals  of standardized training
procedure and indices indicating

fire-fighters’ fatigue”, Proceedings of 13th
International Conference and Exhibition on
Fire Science and Engineering (Interflam
2013), pp.681-686, 2013.6.

2)



, vol.63, No.3, pp.45-50,
2013 6
3) — b b

, Vol.63, No.1, pp.9-16, 2013 4.

2

1.
26
2014.6.

2.

46

pp.83-86 2013.11
0
o 0
o 0
(1)
OKA YASUSHI
10240764

(2)

(€)



