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| CA-Based Classification of EEG Pattern During
Imagined Hand M ovement

Abbas Erfanian

Ali Erfani

Dept. of Biomed. Eng., Faculty of Electrical Engineering, Iran University
of Science and Technology, Tehran, IRAN

Abstract: This article explores the use of independent
component analysis (ICA) approach to design a new
EEG-based brain-computer interface (BCl) for natural

control of prosthetic hand grasp. ICA is a useful tech-
nique that allows blind separation of sources, linearly
mixed, assuming only the statistical independence of

1- Mean Absolute Value (MAV)
2- Variance (VAR)
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these sources. This suggeststhe possibility of using ICA
to separate different independent brain activities during
motor imagery into separate components. This work
provides a natural basis for developing an efficient BCI
based on single-source data obtained by independent
component analysis of multi-channel EEG. Thetasksto
be discriminated are the imagination of hand grasping
and opening and the resting state. A classifier isdesigned
for each EEG channel and each source, separately. The
features are formed from the 1-s interval of single-
source computed by ICA and of single-channel EEG
data, during each trial of experiment. The mean absolute
value, variance, power of beta band, theta band, and
alpha band, 1 Hz-spectral components at different fre-
guency band, and autoregressive coefficients of order 17
congtitute the features. Various feature vectors are
formed and are fed into the neura network classifier.
The multilayer perceptron (MLP) with back-propaga-
tion learning rule is used. The MLP network considered
in this study consists of two hidden layers each contain-
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ing hyperbolic tangent units and two output nodes. The
networks were trained with data obtained during 50% of
the experimental trials and were validated with data
obtained during the subsequent trials. During the train-
ing, the feature vector is randomly selected from the
training sets and then fed into the network. The learning
process is stopped when it is apparent that the general-
ization performance has peaked. To assess the robust-
ness of the proposed scheme in EEG classification, two
different data sets are created for training and evaluating
the network. For each of the two data sets obtained dur-
ing each experiment day, a neural network istrained and
evauated. Then the results are averaged. We observe
that single-source which is computed by |CA improved
the EEG classification accuracy compared to the Single-
channel EEG data.

Keywords: EEG, neural network, brain-computer inter-
face, independent component analysis.
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4- Brain-Computer Interface (BCl)
5- Eelectroencephalogram (EEG)

6- Adaptive Autoregressive (AAR)
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7- Independent Component Analysis (ICA)
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10- negentropy
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Feature \ channel | F3 Cz T5 Pz F4 Fz c3 IC b mmbs (V)9

MAV, VAR 68 68.5 72 73 67.5 67 69.5 79.5 EEG ‘Su JL&M e

PO, Pa 62 68.5 73 70.5 67.5 69.5 67.5 76 “_,Z.olj el plin o

PO, Pf 66 62 60.5 66.5 60.5 60.5 56 68 . . .

005 3L 9 L g

Pa.."’ﬁﬁ 725 68 73.5 70.5 67.5 68 68.5 75 JS' w ‘5')_? Cod

PO, Pa, P, 70 68.5 71.5 71.5 67 66.5 67 75.5 PR
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Statistical test
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PO,Pa, P, mav,var 2.51 e-6
8 components 7.43 e-5
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