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The Effect of Cold Air Stimulation on Electroencephalogram and Electrocardiogram

during the Driver’s Drowsiness
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Abstract The purpose of this study was to analyze physiological changes via a cold air reaction experiment to generate
basic data that are useful for the development of an automobile active air conditioning system to prevent drowsiness. The
CO2 concentration causing drowsiness in vehicle operation was kept below a certain level. Air was blown to the driver's
face by using an indoor air cooling apparatus. Sleepiness and the arousal state of the driver in cold wind were measured
by physiological signals. It was evident in the EEG that alpha waves decreased and beta waves increased, caused by cold
air stimulation. The /B ratio was reduced by about 52.9% and an alert state confirmed. In the electrocardiogram analysis,
the efficiency of cold air stimulation was confirmed by the mean heart rate interval change. The R-R interval had a delay
time of about one minute compared to the EEG response. The findings confirmed an arousal effect from sleepiness due

to cold air stimulation.
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Table 1 Anthropometric data of the subjects
Mean
anthropometric Male Female
dimension subjects  subjects
Male Female
26.1 23.5
Age 25~29 20~24 1185 1165
Heicht 173.6 160.9 175.0 162.6
& +549 522 231  +4.54
74 55 70.5 53.0
Weight
©18 +11.5 +8.6 836 568
Body fat 21 29.6 19.3 26.4
percentage +6.2 +4.5 +4.81 +3.14
78.0 84.0
Pulse 50~100 £935  48.62
126.3 108.2
Blood /86.0 /71.2
120/80
pressure (£7.83 (7.11
/6.82) /9.72)
*KOSIS(Korean Statistical Information Service), 2015.
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Section . Specification
equipment data
Time[h:mm] +30ch
0:00 0:30 1:00 1:30 3:00 Data MV2000 TCR. S. K
ase 1 : oStea . -
@ @ ® ® © ) acquisition (R, S, K,
------- T type etc.)
| ,. o
‘ Preparation room ‘ ‘ Experiment room ‘ Thermo TR-72U (*#0.37) Temperature
@ Subject’s arrive and enter the preparation room recorder ] -+ 10~95% RH & humldlty
(Steady temperature and humidity : 25°C, 50%) o
@ Checking physical condition (:|:5 A’)
@® Attaching physiologic signal(EEG, ECG, Pulse oximeter) sensors Ai
@ Moving experiment room & Subject’s adaptation and concentration 1r Thermo- « T-t pe Ambient air
(Steady temperature and humidity : 25°C, 50%) temperature Y
® Experimental data acquisition sensor couple (1/0.32X1 P) temperature
Fig. 1 E i tal dure.
‘£ xperimental procecure Ventilation - 0~50 m/s
test TSI 9555-P (3% or Air speed
instrument +0.015 m/s)
Infrared APD -DC 8 to 18V Video
cam -G7624S - IR LED
-0 to
Carbon
CO: 1Q-410 10,000 ppm dioxide
(#3% rdg .
concentration
+50 ppm)
Pulse STRONG - 0~100% Oxygen
oximeter -703 A - £1% saturation
EE El -
S LXE 3204 -4ch ectroence
system phalogram
E Elect -
6 1xc 3203 -3en cemroear
Fig. 2 Schematic diagram of experimental equipment. systen diogram
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Fig. 3 Experimental view.
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Fig. 5 Alpha/Beta wave.
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Fig. 6 Relative theta wave.
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o] =2 FAUEn A&l steA ] (20161)
o 9Jste] AFHUE
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