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Application of independent component analysis in visuomotor functional magnetic resonance

imaging data processing

FU Ling, WU lJie

School of Medical Instrument and Food Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China

Abstract: Objective To verity the effectiveness of independent component analysis (ICA) in visuomotor functional magnetic
resonance imaging (fMRI) data processing. Methods ICA was applied in the visuomotor fMRI data processing. According to
the effective screening criteria, the proper independent components were obtained with FastICA algorithm. The obtained
independent components were compared with the function template data. Results FastICA algorithm was used for the ICA
processing of data. Component 8 was selected to compare with the functional data, and the comparison showed that the brain
activation areas revealed with component 8 were close to that obtained with functional data. Conclusion Components obtained
with FastlCA method clearly and accurately reveal the brain activation areas related to the visuomotor, which also verifys the

effectiveness of ICA in the data processing for dorsal stream.
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Fig.1 Dorsal pathway and ventral pathway in brain
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a: Infomax algorithm

b: FastICA algorithm
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Fig.2 Independent components obtained with Infomax and FastICA algorithms
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Tab.1 Coefficients of certain independent components

Screening criteria

Component 8

Component 2 Component 5

Component 6 Component 9 Component 10

Multivariate time regression coefficient 0.887 8 0.263 9
Time correlation coefficient 0.923 7 0.357 1
Multiple spatial regression coefficient 0.0553 0.016 4
Spatial correlation coefficient 0.2351 0.098 9
Average value 0.525 4 0.184 0

0.248 5 0.336 4 0.448 8 0.256 3
0.357 8 0.290 7 0.336 4 0.364 9
0.1103 0.002 1 0.0199 0.048 9
0.227 6 0.046 2 0.0459 0.2209
0.236 1 0.1712 02128 0.2228
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Component 8 temporal multiple regression = 0.8878

a: Component 8

Component 10 temporal multiple regression = 0.25627
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¢: Component 10

Component 9 temporal multiple regression = 0 44849

b: Component 9

Component 5 temporal multiple regression = 0.24853

d: Component 5
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Fig.3 Brain activation maps of component 8, 9, 10 and 5
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Fig.4 MRI anatomical templates overlaid with the

independent components
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Fig.5 Comparison of independent components and

visuomotor image
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