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Partial spectroscopy of alpha-rhythm and
pathological activity of the human brain
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The new method to study human brain activity was developed [1]. This method aims to determine spectral
characteristics, specific to various regions and structures of the human brain. Said method combines two com-
pletely different sources of information: 1) anatomical information, obtained from magnetic resonance imag-
ing(MRI); 2) information about human brain activity, obtained by multichannel magnetic encephalograph.
To find activity sources from magnetoencephalogram functional tomography method is used [2]. Functional
tomography finds corresponding unique spatial location for each coherent elementary oscillation. Spatial in-
formation about regions of interest(ROI) is extracted from MRI either by semi-automatic segmentation, or by
direct selection. Combining these ROIs with functional tomogram one can obtain set of the field sources, cor-
responding to selected ROI. Frequencies and Fourier coefficients of these sources form partial spectrum of the
studied region or structural element of the human brain. From this partial spectrum, multichannel time-series
can be reconstructed, thus giving us partial encephalogram, produced by region of interest. Further analysis
of such encephalograms can be used to determine connectivity between different regions and structures of
the brain.
For verification, the method was applied to the records of the human brain spontaneous activity obtained from
healthy subjects and from subjects with certain pathologies (multiple sclerosis and neuralgias of different gen-
esis). The results obtained show good correlation with the generally accepted ideas about the localization of
sources of such activity.
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