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Fig.1 Process of ICA for fMRI data. fMRI data as a mixture of source signals.

The mixing matrix A specifies the relative contribution of each source signal at

each time point. ICA finds an unmixing matrix W that separates the observed

component mixtures into the independent component maps and time courses
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Fig.2 ICA component types(z[>2.0). (A)Block-design; (B)Task-related principle component; (C)Task-

related independent component; (D)Abrupt head movement; (E)Slow head movement; (F)Transiently

task-related; (G)Noise; (H)Quasi-periodic
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BLIND SOURCE SEPARATION FOR FMRI SIGNALS USING SPATIAL INDEPENDENT
COMPONENT ANALYSIS

ZHONG Ming-jun', TANG Huan-wen', TANG Yi-yuan®
(1.Institute of Computational Biology and Bioinformatics, Dalian University of Technology, Liaoning Dalian 116023, China;
2.Institute of Neuroinformatics, Dalian University of Technology, Liaoning Dalian 116023, China;
3.Laboratory of Visual Information Processing, The Chinese Academy of Sciences, Beijing 100101, China)

Abstract: The analysis of functional magnetic resonance imaging (fMRI) signals using independent
component analysis (ICA) has been a hotspot in the recent years. The main principle of performing the
blind source separation (BSS) using spatial independent component analysis (SICA) is described. Since the
fMRI signals from the experiments can be seen as a specific problem of BSS, the FastICA can be used
to realize the BSS. Current analytical techniques, which are applied to fMRI signals, require a prior
knowledge or specific assumptions about the time courses of processes contributing to the measured
signals. Without any prior knowledge about the time courses of processes contributing to the measured
signals, only the FastICA can perform BSS and be used to separate fMRI signals into task-related
independent components, head movement independent components, transient task-related independent
components, noisy independent components and other independent component signals.

Key Words: Functional magnetic resonance imaging; Blind source separation;

Independent component analysis



