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Abstract

A Study of Feature Selection for Brain Decoding from fMRI

Signals

Noriki Koike

Brain decoding is a method to predict human activity or internal state of brain
from brain neural activity information. MVPA (Multi-Voxel Pattern Analysis) is usually
employed for brain decoding. Each brain voxel has small information and it is insufficient
to predict. MVPA use a combination of multiple voxels as a pattern for recogniton.
The dimension of signals retrieved from fMRI is too high to employ machine learning
algorithm. It is required to reduce dimensions by statistical analysis like ROI(Region
of Interest) analysis. In this research, we select 3 tasks which are considered to activate
different brain regions and generate datasets from brain activity of human subjects in
the tasks. Imitate hand motion task, watch visual stimulus task, and evoke emotion
task are selected. We apply 4 machine learning methods, support vector machines,
neural networks, random forests, and sparse logistic regressions. The results show that
support vector machines achieves the best accuracy in situation of the imitate hand
motion task, and sparse logistic analysis achieves the best accuracy in the emotion task.

It is because the feature selection is more difficult in the emotion task.
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