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Abstract

A Study of Brain Decoding of Visual Shapes using functional

Magnetic Resonance Imaging

Yuki Iwakiri

One of the problems in content-based image retrieval is the difficulty of adjusting
image features to human sense. A technology called brain-computer interface (BCI),
which is considered as a solution of the problem, has been studied in the Kansei Engi-
neering area. BCI retrieves human sense as brain activities. Brain activities are mea-
sured by functional magnetic resonance imaging (fMRI), electroencephalogram (EEG),
and so on. BCI can retrieve human sense information more directly. Recently a method
called brain decoding has been studied activity in neuroscience. Brain decoding re-
constructs the human perceiving information using brain neural activities obtained by
functional magnetic resonance imaging. In this study, reconstruction of visual shapes
is performed using brain decoding. First, machine learning is performed to learn visual
shapes and brain activity patterns. Brain activities are retrieved in the cases of viewing
three simple shapes and ten complex shapes using fMRI. The brain activities in the
occipital lobe visual cortex are extracted using statistical parametric mapping (SPM).
Brain activities in this area include related signal to identify shapes. The accuracy using
support vector machine (SVM) is 71 % for three shapes and 14 % for ten shapes. This

paper demonstrates the potential of identification in brain decoding.
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