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ABSTRACT. The functional Magnetic Resonance Imaging (fMRI) is one of the most
important tools for exploring the operation of the brain as it allows the spatially localized
characteristics of brain activity to be observed. However, fMRI studies generate huge
volumes of data and the signals of interest have low signal to noise ratio making its
analysis a very challenging problem. There is a growing need for new methods that can
efficiently and objectively extract the useful information from fMRI data and translate it
into intelligible knowledge. In this paper, we introduce a swarm-based rough set approach
to fMRI data analysis. Our approach is based on exploiting the power of particle swarm
optimization to discover the feature combinations in an efficient manner by observing the
change in positive region as the particles proceed through the search space. The approach
supports multi-knowledge extraction. We evaluate the performance of the algorithm using
benchmark and fMRI datasets. The results demonstrate its potential value for cognition
research.
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1. Introduction. The field of neuroinformatics is concerned with the collection, organi-
zation and analysis of neuroscience data and the development of computational models
and analytical tools for the exploration of this data. Standing at the intersection between
neuroscience and information science, neuroinformatics plays a vital role in the integra-
tion and analysis of increasingly fine grain experimental data and in improving existing
theories about nervous system and brain function [1].

Functional Magnetic Resonance Imaging (fMRI) is one of the most important tools for
the generation of Neuroinformatics data. It provides a high resolution volumetric mapping
of the haemodynamic response of the brain which can be correlated with neural activity,
thereby allowing the spatially localized characteristics of brain activity to be observed.
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