Automatic control of home environment responsive to individual user’s
emotional state using EEG-based passive BCls
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* Recognition of human emotion is becoming an important research topic in
the field of human-computer interaction as it can be used for various
practical applications such as human care robot, intelligent personal
assistant, and treatment of emotional disorders.
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* Recently, increasing interest has been drawn toward regulation of emotion
as well as the emotion recognition [1, 2,3].
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* However, they did not consider the user's current emotional state, or the
user had to enter emotions manually rather than the emotion is 0
automatically recognized.
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Figure 2. Comparison of experimental results between positive (P) and negative videos (N).
A: Feedback ratio in average; B: The average max value of the number of windows
classified as negative in the last 14 (n) windows (N/n Max); C: The average video play time
for each video; D: positive to negative ratio of the number of classified time windows. The
gray dots in B and C denote individual results.

e The emotional videos induced the emotions as intended.

* Also, the proposed system showed a reliable performance for recognition

Figure 1. A: Experiment environment (demo) o , )
of the participants’ emotional state.

B: Watching an emotional video in the experiment,
C: Providing feedback (color light (cyan) and music) in the experiment.
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_ . Figure 3. A: The ratio of the number of time window classified as positive to that as
» Experiment paradigm negative, in which P and N indicates positive and negative each; B: The averaged valence
score that each participants evaluated. The gray dots denote individual results.

* The proposed system also could successfully divert the participants by a
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Calibration x 4 videos . .
feedback with environment control.
SAM Stimulation SAM Wash-off .
0 120 s 0 60 < Conclusions
e s * We proposed a home environmental control system responsive to the user's
ﬁ e %@‘3‘ !| % ‘! _ emotional state and evaluated the system through a real-time experiment.
Test x u . x 6 videos

- * The proposed system showed a potential to be used to regulate the user’s
I I I’““"" I II i I I I emotional state with automatic control of home environment.
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