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Towards Low—Cost and High-Reproducible MEG Current Source Reconstruction
2arER using Meta—Analysis fMRI Data
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Magnetoencephalography (MEG) offers a unique way to noninvasively investigate millisecond-order
cortical activities by mapping sensor signals (magnetic fields outside the head) to cortical current
sources using current source reconstruction methods. Current source reconstruction is defined as an
ill-posed inverse problem, since the number of sensors is less than the number of current sources. One
| powerful approach to solving this problem is to use functional MRI (fMRI) data as a spatial constraint,
although it boosts the cost of measurement and the burden on subjects. Here, we show how to use the
meta—analysis fMRI data in two different ways instead of the individually recorded fMRI data. In the first
approach, single meta—analysis fMRI data was imported as prior information of the hierarchical Bayesian
estimation to mitigate the differences between the meta-analysis and individual data. In the second
approach, a combination of multiple meta—analysis fMRI data was automatically selected based on MEG
data and used as prior information of currents. Using simulations, we found the performances of both
approaches were better than a conventional methed such as weighted minimum norm estimation.
Notahbly, the first approach showed better performance than the estimation using low—quality individual
MRI data. By applying experimental data of a face recognition task, we qualitatively confirmed that
group analysis results using the first approach showed a tendency similar to the results using the
individual fMRI data. Using the second approach, in addition to reconstructing a plausible current map,
it also estimated related terms derived [rom meta—analysis data. Our results indicate that the use of
meta—zanalysis IMRI data improves current source reconstruction without additional measurement costs
and leads to reproducible results because of omitting the contaminated prior information.
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