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(2) 13:10-14:00

MRI

Norihiro Sadato National Institute for Physiological Sciences
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(3) 14:00-14:50

T MRI
Mechanisms for Switching Multiple Internal Models: An fVRI Study

ATR
Hiroshi Imamizu ATR Computational Neuroscience Laboratories

Two representative computational models for task switching propose distinct neural mechanisms,
thus predict different brain-activity patterns in switching of internal models, which can mimic
input-output properties of controlled objects such as tools. In one model, called mixture-of-experts
architecture, switching is commanded by a single executive called a "gating network,"” which is
different from the internal models. In the other model, called MOSAIC, the internal models
themselves play crucial roles in switching. Consequently, the mixture-of-experts model predicts that
neural activities related to switching and internal models can be temporally and spatially
segregated, while the MOSAIC model predicts that they are closely intermingled. Here, we directly
examined the two predictions by analyzing fMRI activities during the switching of one common tool
(an ordinary computer mouse) and two novel tools: a rotated mouse whose cursor appeared at a
rotated position, and a velocity mouse whose cursor velocity was proportional to the mouse position.
The switching and internal-model activities temporally and spatially overlapped each other in the
cerebellum whereas the overlap was very small in the frontal cortex. These results suggest that
switching mechanisms in the frontal cortex could be explained by the mixture-of-experts
architecture, while those in the cerebellum are explained by the MOSAIC model.



(4) 14:50-15:40

Application of general linear model based time series analysis to neuroimaging data

Takanori Kochiyama Kagawa University
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(5) 16:00-16:50

ICA MEG
ICA for MEG data analysis

Shiro lkeda Institute of Statistical Mathematics

ICA(Independent Component Analysis) is a powerful tool to analyse neurobiological data. In this
talk, I introduce a method we developed to analyse MEG data. The difficulty of applying ICA to
MEG data comes from the fact they contain a large amount of noises, and the number of the
independent components is unknown. We discuss an approach which is effective to separate
noise-contaminated data without knowing the number of the independent sources. Basic idea is to
combine factor analysis with ICA. In the process of factor analysis, we estimate the number of the
sources and the amount of the noises in the data. After factor analysis is applied, we apply an ICA
method. We show this approach is effective for MEG data.



(6) 16:50-17:40

Connectivity between functionally defined regions of interest:
Determined by fVMRI constrained MEG

ATR
Daniel Callan ATR Human Information Science Laboratories

I propose an analysis technique that is concerned with determining task-related connectivity (in
terms of time-frequency relationship) between various localized brain regions. The method involves
the following steps: ICA is used to remove artifacts from the data; Functionally defined regions of
interest are determined from fMRI data; Each of these regions is used to functionally constrain
MEG source localization; ICA and time-frequency analyses are used to determine task related
activity for each region of interest; Time-frequency coherency analysis is used to determine the
connectivity between the task-related components of the regions of interest. The proposed analysis
technique has the following benefits: Allows for task-related time-frequency analysis within a
specific region of interest; Determines the task-related connectivity in terms of the time-frequency
relationship between various brain regions; All analyses can be in terms of stimulus evoked or
stimulus induced activity; Time-frequency resolution is at a scale sufficient to determine
neurologically and behaviorally relevant effects.



(7)9:00-9:50

MEG EEG MEG EEG
Basics of MEG and EEG and Applictation to Higher Brain Function

Keiji Iramina Graduate School of Medicine, University of Tokyo
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(8) 9:50-10:40

MEG
MEG in visual neuroscience

Yoshiki Kaneoke National Institute for Physiological Sciences

MEG measures the neural activity in responding to the various stimuli from the human brain.

The response represents the synchronized inputs to the millions’ pyramidal neurons in the localized
cerebral cortex. Thus, the occurrence of such a response itself indicates the way of neural process
and it will show us another aspect of the neural activity related to the specific brain function that
would not be revealed by the recording of single neuronal activity. We have shown that MEG can
measure the responses from the isolated cortical regions that are specifically related to the
perception of color and motion using proper stimuli. Our MEG studies have revealed several
important findings in the human visual motion detection system: First, the response properties for
the apparent motions indicate the importance of the human MT/VV5+ for the perception and the
existence of the parallel processing for the motion and blinking. Second, the existence of the
spatiotemporal filtering mechanism for the perception of motion speed is shown by the various
motion stimuli. Third, we present the evidence that the spatial integration of the speed without
direction information occurs in our visual system using various random dot motions such as
incoherent motion and second-order motion-defined motion. These studies indicate the potential of
MEG for the research of the human brain function when used with sophisticated experimental
paradigms.



(9)11:00-11:50

MEG
Hierarchical Bayesian Method for MEG Inverse Problem

ATR
Masa-aki Sato ATR Computational Neuroscience Laboratories

Source current estimation from MEG measurement is an ill-posed problem that requires prior assumptions
about brain activity and an efficient estimation algorithm. In this talk, we explain a new hierarchical
Bayesian method introducing a hierarchical prior that can effectively incorporate both structural and
functional MRI data. In our method, the variance of the source current at each source location is considered an
unknown parameter and estimated from the observed MEG data and prior information by using the
variational Bayesian method. The fMRI information can be imposed as prior information on the variance
distribution rather than the variance itself so that it gives a soft constraint on the variance. A spatial
smoothness constraint, that the neural activity within a few millimeter radius tends to be similar due to the
neural connections, can also be implemented as a hierarchical prior.

The proposed method provides a unified theory to deal with the following three situations: 1) MEG with no
other data, 2) MEG with structural MRI data on cortical surfaces, and 3) MEG with both structural MRI and
fMRI data. We investigated the performance of our method and conventional linear inverse methods under
these three conditions. Simulation results indicate that our method has better accuracy and spatial resolution
than the conventional linear inverse methods under all three conditions. It is also shown that accuracy of our
method improves as MRI and fMRI information becomes available. Simulation results demonstrate that our
method appropriately resolves the inverse problem even if fMRI data convey inaccurate information, while
the Wiener filter method is seriously deteriorated by inaccurate fMRI information.

(10)11:50-12:40

fVRI
Attentional modulation in human visual cortex: MEG and fMRI studies

ATR
Noriko Yamagishi  ATR Computational Neuroscience Laboratories

The effects of attentional modulation on activity within the human visual cortex were investigated
using magnetoencephalography (MEG) and fMRI. In this talk, I will show the results of dipole
source analysis and other results obtained by using other new MEG analysis techniques. One
technique we used was the Independent component analysis (ICA). This technique allows us to
separate one particular brain area from other brain areas. Using this technique, we were able to
analyze the attentional effects in that particular area. Another technigue we used was that of
combining fMRI and MEG information. This technique allows us to investigate the temporal
attentional effects in functionally defined areas. Using this technique, we were able to investigate
attentional effects in the functionally relevant areas. Series of experiment results are consistent
with the hypothesis that attentional modulation affects neural processing within the visual cortex

by altering the amplitude of alpha-band activity and other natural brain rhythms.
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