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In recent years, magnetoencephalography (MEG) tech-
niques have been developed for estimating internal electri-
cal sources in the human brain from surface measurements
of magnetic fields. In this study, we focused on speeding up
distributed source estimation, using the sub-optimal least-
squares subspace scanning technique with multiple scan-
ning resolutions. As a first step, we set a coarse scanning
grid over a large area of the head. On the grid points, we
calculated the cost function to be used as the criterion for
the existence of a source. Then, as a second step, we set a
fine grid on the area with the largest cost function, and
calculated the cost function again. We verified the effec-
tiveness of this method by computer simulation, and ap-
plied it to MEG data associated with word recognition
processes in the human brain. The results showed that the
amount of calculation required for the source scanning
could be decreased to 1/20 without decreasing the spatial
resolution around the source area.
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2. Sub-optimal Least-squares Subspace Scanning %
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Scanning grid 7
Model data matrix: Fmodel
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. Target region
Measurement data matrix: Fmeas (cost function exceeds 70%.
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. Fig. 2 Hierarchical scanning grid for the subspace
Source location scanning method.

Fig. 1 Procedure of the subspace scanning method. y
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(a) Word (b) Nonsense (c) Random dots
Fig. 4 Visual stimuli for word recognition tasks: (a)
four-character English word, (b) four-character non-
sense word, and (c) random dot pattern.
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Random dots

Fig. 5 Averaged waveform of visually evoked
magnetic fields during the word recognition processes
recorded at C3.
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Fig. 6 Multiple resolution process of source estima-
tion for word recognition tasks using the subspace
scanning technique with multiple sanning resolutions.
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Fig. 7 Result of distributed source estimation for
word recognition processes using the subspace scan-
ning technique with multiple scanning resolutions.
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