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Abstract

Correlation Based Feature Extraction for Brain Decoding of

Visual Stimuli

Nakaji Yuri

Brain Computer Interface (BCI), which input brain signal into computer directly,
has been studied. Brain decoding is one of the BCI technology using functional Magnetic
Resonance Imaging (fMRI) or other brain measuring devices. Brain decoding is used to
estimate human brain ' s internal condition by machine learning. Dimension reduction
and feature selection are important to use machine learning for scanned brain signal. In
this study, brain signal scanned by fMRI is used and two novel methods to select voxels
for discrimination of seeing visual shapes (seven shapes and three shapes) are proposed.
Proposed feature extraction methods are based on correlation voxels value and stimuli.
The voxels whose absolute correlation values ae high are selected as feature values.
Training data and test data are produced by selected voxels append label for training
and evaluation. The accuracy of support vector machine (SVM) by linear kernel using
conventional approach is 18% and the first proposal approach is 72%, and the second
proposal approach is 75% for seven shapes. Accuracy of conventional approach is 44%
and the first proposal approach is 74%, and the second proposal approach is 88% for
three shapes. From the result above, proposed methods can select effective voxels for

the discrimination of visual shapes based on the relation.
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