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I. EXTENDED ABSTRACT

In this paper, electroencephalogram (EEG) technigues were adopted to evaluate thermal comfort of human subjects. According to
ASHRAE (2004), thermal comfort is defined as “condition of mind which expresses satisfaction with the thermal environment”,
which suggests that thermal comfort is closely related to emotion. EEG pattern recognition and classification methods are
widely used in human-computer interface, especially in emotion research (Frantzidis et al. 2010; Chanel et al. 2005), which allow
identification of emotion regardless of the human facial expression, behaviour, or verbal communication. In this research, a
I4-channel EEG headset was used to detect electrical activity in the brain and power density in different EEG frequency band was
collected as features. Different numbers of features were used to build LDA/SVM algorithm classifiers. This enabled classification
of human subject’s mental state under different thermal conditions in built environment and the classification rates were above
90%. This new approach helps to better understand the impact of architectural spaces on building occupants. Further exploration
provides possibility to improve the human-building interaction which facilitates the development of future intelligent buildings
where occupants are able to control the indoor environment through this human-building interaction process.

FIGURE | - EXPERIMENTAL SETTING IN A NORMAL OFFICE ROOM
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FIGURE 2 - CLASSIFICATION RATE WITH INCREASING NUMBER OF FEATURES
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