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Abstract

Decoding of Human Emotion induced by Visual Stimuli

using fMRI Brain Signal

Hirokazu Takahashi

Estimation of human emotion from brain activities has been studied. These studies
aim at applications to BCI(Brain Computer Interface). A previous study shows that
the relation between presented image of TAPS(International Affective Picture System)
to human subjects and their emotion. The study uses fMRI(functional Magnetic Reso-
nance Imaging) to measure brain activities. It uses the regression analysis to estimate
the emotion from the measurement data output from the fMRI and indicators of valence
and arousal of TAPS. The result shows that low scored value data of the brain activation
level have no correlation to the emotion, however, high scored value data of the brain
activation level have the possibility of correlation to the emotion. In this thesis, these
high scored measurement value data are focused. In the experiment, human subjects
are presented the TAPS image whose indicators of valence is high. The output brain
activation data is expected as high. This study verifies comfort-discomfort images can
be identifiable. Previous researches of human emotion show that some brain area plays
an important role in human emotion. However, in the application to BCI, we do not
need to care of the brain area of emotion because the only accurate classification is
required. Therefore, in this research, the all brain area is used to perform machine
learning. In the experiment, 48 comfort-discomfort images are presented at random to

human subjects, we measure the subjects’ brain activity by fMRI. After the experiment,
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we do a questionnarie to the subjects using SD(Semantic Differential) method to select
the subjective comfort-discomfort images of each subject to be used for analysis. The
voxel values and their location in the brain are analyzed using t-test(significant level
p < 0.001) to find the significant difference at the activation. The voxel values are
learned by a machine learning, and are evaluated by cross-validation, and finally the
accuracy of the recognition is calculated. The result shows that the subjective accuracy
of comfort-discomfort images of 5 subjects has 80 % in average. From the result, the
comfort-discomfort feelings that induced from the visual stimuli can be estimated from
the brain information. The result of this paper shows the possibility of the BCI which

translates the human emotion.

key words Brain infromation decording, Comfort, Discomfort, Human emotion,

functional-Magnetic-Resonance-Imaging, Support-Vector-Machine
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