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Abstract

Analysis of functional Magnetic Resonance Imaging

using Topological Data Analysis

Rina Nakayama

In recent years, brain decoding has been studied by many researchers. SVM (Sup-
port Vector Machine) or NN (Neural Network) as supervised learning are used as their
machine learning, however, it is difficult to improve the accuracy for small number of
training data. Therefore analysis of functional magnetic resonance (fMRI) data using
TDA (Topological Data Analysis) is proposed to obtain new knowledge from the data
by looking at a the shape of data distribution using topology.

In this study, we measure brain activity when subjects are doing finger tapping
(tapping) and when they do not do anything (rest) using fMRI. We obtain time series
data of specific voxels from fMRI and analyze using TDA.

The results shows that the distribution of fMRI data have a shape, and that there
is a difference between tapping and rest although the difference are inconsistent. There-
fore, we find the possibility of TDA analysis for fMRI data, and it suggests that new
knowledge can be obtained by using TDA from voxels, which is not focused in conven-

tional methods.
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