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Introduction

* An adaptive filter based on reference signals from an
electrooculogram (EOG) can reduce ocular interference,
but collecting EOG signals during a long-term EEG
recording is inconvenient and uncomfortable.

« To remove ocular artifacts from EEG in brain-computer
iInterfaces (BCls), a method named spatial constraint
Independent component analysis based recursive least
squares (SCICA-RLS) is proposed.

* The proposed method avoids the need for parallel EOG
recordings. In addition, it has the ability of fast
computation.
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Fig. 1 Simple flowchart of the proposed method
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Fig. 2 Fifteen ICs separated by ICA and their kurtosis
values




Synthesized artifact signal by 10 IMFs decomposed by EMD
selecting different numbers of IMFs from an OA of real EEG data
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Fig. 4 Block diagram of the first stage
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Raw EEG data



F3 [Ptk it A ST Vi s o
3 e cesmromppsomnisy o o e “ L VPRI 4
F1 | MWHW
L RO v SRR Y 4 FZ oot sttt 0 s e
Fl— N F 2 P e ]
F4 I S | —— il F4 e i S o o A ]
Caf Chy - _
e T e o W TP
CS- [ttt e At it gl W—\h-—"v—'mﬂu-*?-i C3
': 1 P R B J?__ , ) 1 w%
Wﬂﬂmmﬂﬁ-ﬂw
':2 e el Ay W Lo ol Cc2 hp:ﬁkﬁ'%ww‘?“w*ﬂuw Wirahrpel
': 4 P RPN R SN MNP I A C 4 R PP s TR T J.L-«I\,-".r-l_-. o, I__.._""I..ﬂ.r,.m- oo ‘W‘llllﬂr'.-' A
(S T o T R Y Dot Pl My LD RRR C6 "M*"'-""'wf ""“I.'a,rm1.-“r"'ﬂ".N'W-"““"V”wm"“ﬂ“%mfw#ﬂrmﬁ
P1 | . P1 :
P2 At g Arebishop st o s sy P2 : . . . . . .

100 200 300 400 500 600 700 800
Time (ms)

100 200 300 400 500 600 700 800
Time (ms)

(d) (&)

(d) Result of standard ICA
method (not all the artifacts were
removed)

(e) Result of the SCICA-RLS
method (almost all the artifacts
were removed)
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Fig. 8 Comparison of classification accuracies for dif-

ferent methods and subjects



Conclusions

A new method, SCICA-RLS, for automatically removing
ocular artifacts in EEG data is presented.

The method eliminates the embarrassment of collecting
EOG data during a long-term EEG recording.

The proposed method can remove artifacts clearly and
achieve high classification accuracy.

Meanwhile, the proposed method is much faster than the
ICA and ICA-RLS methods, which can provide a foundation
for online and practical applications.
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