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Research Theme

Estimation of brain regions related to sensation of wind pleasantness based on machine learning
Representative Researcher (Affiliation)

OKAZE Tsubasa (Institute of Science Tokyo)
Summary * Figures

This study aims to compare the classification accuracy of the pleasantness of wind under
thermoneutral conditions based on machine learning using two different electroencephalographs. EEG
data was recorded with 32 electrodes using a portable electroencephalograph (FLEX 2 Saline by
Emotiv) this year and 61 electrodes using an electroencephalograph (eego sports64 by ANT Neuro)
recorded as a previous study. EEG data were collected through an experiment performed in an artificial
climate chamber at the Atsugi campus of Tokyo Polytechnic University. During the experiments, the air
temperature and relative humidity were maintained at 27 °C and 70%, respectively. Each session
consisted of 50 trials, and each participant completed three sessions (150 trials in total). After removing
noise from the measured EEG signals, the power spectral density in each brain region was calculated.
The power values of the four frequency bands in all regions were used as the features for the
classification analysis using machine learning. In this study, we applied a support vector machine as the
classifier. Average weights for each feature in the classifier’s decision function were calculated based on
data from 17 participants, and their contribution to prediction was estimated. Figure 1 shows the top 10
brain regions and frequency bands each that contributed significantly to the prediction of “Pleasant” and
“Unpleasant,” respectively, for a total of 20 regions and bands. Regions associated with somatosensory
processing, working memory, and action preparation were identified.
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Figure 1. Twenty brain region—frequency band combinations (colored regions) estimated to contribute
strongly to the prediction of wind pleasantness by a classifier generated from data obtained with a
wireless EEG device, and four of those brain region—frequency band combinations (dark-colored
regions) that were also common to a medical research-grade EEG device (red: contributes to Pleasant
prediction; blue: contributes to Unpleasant prediction).




