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Empirical Study of Air Conditioner Control Algorism for Comfort Sleeping
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ABSTRACT: The study was to evaluate the air-conditioning of sleep algorithm. The algo-
rithm was developed through the analysis of brain waves and MST, the experiments using
air conditioner was performed in a apartment bedroom. Five female subjects were participated
for the experiment. Eight hours of data collection a day was performed under different algo-
rithm, case A, case B and case C. Physiological signals, EEG, ECG, EOG, and EMG, were
obtained using polygraph and converted into digital signal. Then, subjects were asked to
answer the questionnaire about their thermal sensation after experiment in bedroom. Sleep
stages were classified, then TST, Sleep latency and Sleep efficiency were calculated for the
three different air conditioner algorithm. As results, TST, Sleep efficiency, questionnaire sho-
wed the higher values for Case B algorism than that for other algorism. On the other hand,
SWS latency was lower than for other conditions. Therefore, it was concluded that Case B of

the algorithm was the best for comfortable and deep sleep.
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7/INE MY
EEG : XA X [Electroencephalogram]
ECG : AA X [Electrocardiogram]
EMG Z A= [Electromyogram]
EOG : ¢t+AX% [Electro-oculogram]
REM : 34347 £% [Rapid eye movements]
NREM : B]REM [non-REM]
SWS : M3 [Slow Wave Sleep]
TST &5 HAIZF [Total Sleep Timel
MST : H79¥2% [Mean Skin Temperature]
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Fig. 4 Room temperature and relative in air
conditioner operating.
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Table 1 Results of t-test for sleep efficiencies
under different algorism
Case C-A C-B A-B
Total Sleep Time | 0.1151 | 0.0273° | 0.2483
Sleep Latency 04237 | 0.1856 | 0.0897
Sleep Efficiency | 0.0475 | 00071 | 0.1766
"p <005 T p <00
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Fig. 6 TST during sleeping.
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Fig. 7 SWS latency during sleeping.
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Fig. 8 Sleep efficiency during sleeping.
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