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An analysis method to estimate particular

neural activity in spatio-temporal multichannel

MEG data®

Yasushi Masuda

Abstract

In this thesis, I propose a method to esitimate the contribution of arbitrary
neural activity from time course data of biomagnetic field evoked by perceptible
stimulus measured with multichannel MEG (Magnetoencephalograpy). A percep-
tible stimulus contains one or more event factors that will evoke the corresponding
pattern of neural activities having specific timing and locus in brain. When a sub-
ject is exposed by the stimuli, the measured neuromagnetic field will contain the
contribution of each pattern. To clarify relationship between the factors and the
measured data, analysis methods estimating the contribution of such pattern will
be useful because it provides different viewpoints from source-estimation based
methods presented so far.

In chapter 2, T describe the emerging mechanism of neuromagnetic field in
brain. Then we describe about MEG system.

In chapter 3, characteristics of magnetic field evoked by auditory stimuli having
binaurally detectable but monaurally undetectable event factors made of pseudo-
white noise are described and the relation with number of event factors in stimuli

is discussed.

*Doctor’s Thesis, Department of Information Processing, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-DT9861020, March 15, 2002.
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In chapter 4, the effect of individual event factor to the evoked magnetic field
data is evaluated by PCA. The result suggests that the summation of neuro-
magnetic field patterns from each event factor effects the outspreadness of the
data.

In chapter 5, the Virtual Bemformer method to estimate the contribution of
particular neural activities on a magnetic field data is proposed. The proposed
method characterizes the orthogonality of the data vector and calculated noise
space vector derived by PCA of prepared magnetic field data containing the
particular neural activities.

I will conclude this thesis in chapter 6.

Keywords:

Magnetoencephalograpy, eigenvalue decomposition, beamforming, binaural audi-

tory
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