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Abstract. In this study, an electroencephalogram (EEG) recognition system is proposed
on single-trial motor imagery (MI) data. Fuzzy c-means (FCM) clustering is used for
the unsupervised recognition of left and right MI data by combining with selected active
segments and multiresolution fractal features. Active segment selection is used to detect
active segments situated at most discriminable areas in the time-frequency domain. The
multiresolution fractal features are then extracted by using modified fractal dimension
from wavelet data. Finally, FCM clustering is used as the discriminant of MI features.
The FCM clustering is an adaptive approach suitable for the clustering of non-stationary
biomedical signals. Compared with several popular supervised classifiers, FCM clustering
provides a potential for BCI application.
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1. Introduction. The brain-computer interface (BCI) providing analternative channel
to directly transmit messages to computers from the human brain by analyzing the brain’s
mental activities [1-6] is a new communication system. BCI systems based on the single-
trial analysis of motor imagery (MI) electroencephalographic (EEG) signals have grown
rapidly in the last decade [2]. It focuses on the recognition of left and right MIs using
event-related brain potentials (ERP), which reveal that they possess special characteristics
of event-related desynchronization (ERD) and synchronization (ERS) in mu and beta
rhythms over the sensorimotor cortices during MI tasks [7-9].
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