a4 B

5 2 3]
2010 4 2 A

moZ R #® kK F OF R
JOURNAL OF XI'AN JTAOTONG UNIVERSITY

ETMIZR o hMaizInREMAEERR

A, FREE, Tl

(PG MAR 2 A AR S HOR 2B, 710049, P540)
WE. AR eh 22T THine (EEGQRE S ORGP, 8B T #0528 T %
B3 FR vl P0G IR b £ L 9% O AR A ik 2 4 4 AT (ICA) 4 % EEG 135, 32 BUR 5 8%, 4 09 36
T B ooy %A A 4 AT, 5F R A K T AEAR 9 Tsomap J ik AR S 4269 4 20, K31 a9 45 FE A K 3£ 3
EBEPARANBREAER IS AN RS EBZOG )L ERE R, A TR Isomap Fiks 4
1R REAR SR BAT R AR EN ERERS. FRERAN REG T XEARETRRE
Py Z 09 B B ARIFHAR G T K AP 2425, 4B T #1769 Isomap F ik A T IR & 4h £ 55 4269 6 4 0
AR,
XEEIE . AL F 3 sIsomap ik W Ik R T s R DT
FESES. R318 XEkirER:. A XEHS: 0253-987X(2010)02-0113-06

Real-Time Removal of Ocular Artifacts from EEG Signals
Using ICA and Manifold Algorithm

GAO Junfeng, ZHENG Chongxun, WANG Pei
(School of Life Sciences and Technology, Xi'an Jiaotong University, Xi’an 710049, China)

Abstract; Aiming at the problem that frequent occurrences of ocular artifacts seriously interfere
with the electroencephalogram (EEG) interpretation and analysis,a novel technique to eliminate
ocular artifacts from EEG signals in real-time is proposed. The independent component analysis
(ICA) is employed to decompose EEG signals, and these independent components features of to-
pography and power spectral density are extracted. Specifically, a template-based isometric map-
ping (Isomap) algorithm is adopted to reduce the feature dimensionality. The low-dimensional
feature samples are fed to a classifier to identify ocular artifacts components. The classification
performances of several typical classifiers show that the template-based Isomap algorithm with
the nearest neighbor classifier performs best. The experimental results demonstrate the efficiency
for removing ocular artifacts with little distortion of underlying brain signals.
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