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ABSTRACTS

Current source imaging, where are we ?
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The current source imaging is a method to visualize electrical physiological activities
from EEG/MEG observations. Various imaging algorithm based on the distributed source
model have been proposed for the past three decades. Nowadays the current source
imaging is routinely applied in basic neuroscience studies thanks to increase of
computation resource and development of open-source software.

In this talk, I review the following topics related current source imaging to understand
what we can do with this method.

1. what is current source?

2. forward modeling

3. imaging algorithm

4. multimodal imaging algorithm
5. brain dynamics as a constraint
6. technical limitations.
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MEG/EEG source imaging using VBMEG
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Variational Bayesian Multimodal EncephaloGraphy (VBMEG) is a MATLAB toolbox
that estimates distributed source currents from magnetoencephalography
(MEG)/electroencephalography (EEG) data by integrating functional MRI (fMRI)
(https://vbmeg.atr.jp/). VBMEG also estimates whole-brain connectome dynamics using
anatomical connectivity derived from a diffusion MRI (dMRI). In this talk, I introduce
the VBMEG toolbox and demonstrate its characteristics and usefulness.
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Meta-analysis fMRI helps MEG source reconstruction
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Dynamic Mode Decomposition reveals sequential neuralprocess in working
memory
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We analyzed Magnetoencephalography (MEG) signals in working memory task by
Dynamic Mode Decomposition, which was suggested in fluid physics area, with peculiar
arrange and post-analysis process to solve signal-specific problems. As a result,
suggesting method provided several spatial-temporal patterns which are the essential
neural dynamics changing from moment to moment.

Resting-state current source estimation by using spectral graph theory
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There are several models of MEG current source estimation so far, but a suitable
method for resting-state analysis hasn't been proposed yet. In our research, we aim at a
spatiotemporally good method using graph spectrum theory from the structural
connectivity of the brain. As a result, first, we confirmed in the Kuramoto simulation that
our model is better than any other models. Second, the reproducibility of functional
connectivity for empirical dataset is better than any other models as well. In conclusion,
we were able to show that the proposed method worked as intended.



Reconstruction of auditorily presented vowels from EEG cortical current source
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To develop a system to evaluate hearing, listening and comprehension skills, we
reconstructed vowel-speech sounds using EEG cortical current source signals.
Participants listened and imagined auditorily presented vowels, and a convolutional
neural network was used to reconstruct the speech sounds.

EEG source activity during affective picture viewing
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In order to investigate neural activity underlying emotional processing, we applied
source estimation methods to electroencephalographic signals during affective picture
viewing. We used Independent Component Analysis and dipole fitting procedure to the
data. Additionally, we compared the result to that estimated by VBMEG.



