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Abstract: In fticiently remove EOG (Electrooculogram) artifacts in EEG (Electroencephalogram)

signals, this paper propos method for removing EOG artifacts based on the combination of Wavelet Transform (WT)
and Fast Independent Component Analysis (FastlCA). Firstly, WT is applied to decompose signals into wavelet
components of different frequencies, and suitable wavelet basis functions and thresholds are used to denoise high and
low frequency noises. Secondly, the independent components of each channel are separated by the FastICA algorithm,
and pure EEG signals are obtained. Finally, fusion algorithm is applied in BCI competition IV public dataset and
Support Vector Machine (SVM) is input into it for classification verification. The experimental results show that,
compared with the single wavelet transform and FastICA algorithms, the SVM classification recognition rate of EEG
signals processed with the proposed fusion algorithm is improved by 18.9% and 15.8%, respectively, which proves that
the proposed fusion algorithm has a better effect on removing EOG artifacts in EEG signals.
Key words: EEG signal; EOG artifact; Wavelet Transform; FastICA
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Fig. 1 Schematic diagram of EEG signal acquisition paradigm
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Fig. 2 Comparison diagram of EEG signal waveforms

before and after WT denoising
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Fig. 3 Waveform diagram of EEG signals denoised only by a

single wavelet
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XA 61.8 64.9 80. 7

B 1 DA i b = 2 MR ik LA 5 10 4
FEPURNZE, BRER DU RIS A2 ARG SRR E R 2
TETARBEAIR , L5 A0 Ak 33 1) 43 S 45 R4 g #A , Al RE AR
HREUS T A0 I 288R . MBS EE X 9 AR TR 323K
BRSO BB SR A B Y L (S S E it SVML 4326
Jei > SRR AR T — k4 AR T T 18. 9061 15. 8%,
FMRa R B ) T — ik

23E WT-FastICA #4225 09 In ©.45 5 0% 75 B
Fig. 4 Waveform diagram of EEG signals after WT%HCQ

4 %518 (Conclusion)

5% i L A5 5 v MR L A 30 11 9 o ) L, AR SO — T 5
WT I FastICA B35 IR i 003 LB 5 k. JRIG LIS 5 &
iF WT 05, FEH H FastICA XHE 5 3E47 A, e & LB X}
o FL MR R (3t g, A SERR TR R O R R AR T I S
B 2SERERE 30 HL 5 s 4o FH A b 6 AR S0 A B L 5 Sk B
2 BRI ZIRE N MAE R, SR IS S L I L5 5
FAT N 23 [ RRAE A 8RB T IR PR L (5 5 P IR B 5 5
LG0T ORI
£ 2% 3Lk (References)

(1] 4#ps , A EL, 24,5, 238X BCI & & kit g3 £Rk
wphiE Fak e AR )] B A5 AR, 2019,34(2),
103-108.

[2] #£R &, 8%, 24%. LT EEMDICA #fa b kw5 A ik
B l]]. &5 #H,2021,42(3) :395-400.

[3] 5. il fn w435 EE ARANFR[D]. AR,

B F Y K F,202
(4] =R &%, KAH )N ok B e Ao A5 A% 0 69 B
W 25 A 7 7 F % 3R,2022,50(7) : 1600-1608.

[5] mkped . 3%, WS F TR IR AT K TR T R AT R
lﬁgri‘ﬁ‘ém( B &A1) ,2020,21(1) 7881,
F ICA F % 69 UK WUBE 3 5T A5 A= UL H Fam)

ew regression approach for the removal of ocular artifact
from multi-channel electroencephalogram signals[ ] ]. Med-
ical & Biological Engineering &. Computing,2022,60(12) ;

3567-3583.

[8] BT, AdmtE, T ME. AT FastICA Fo b AAt 2 W 4 44 i
WAZF 5 £ HE[]]. BAITRE B KA F FIR,2018,35
(3):373-378.

(9] E#HE. AT ICA W P300 etz 5 H#XR5[D]. X&R:
KR T K5 ,2021.

[10] ZHU H Y.WU Y L,SHEN N,et al. The masking impact

of intra-artifacts in EEG on deep learning-based sleep

staging systems:a comparative study[]J]. IEEE Transac-
tions on Neural Systems and Rehabilitation Engineering,
2022,30:1452-1463.

fEERN:
AR B (1997 9t/ . BFSCGUBR WML 1R KB
HARTF&.

e P (1972-) 2, Wb i . WEFE AT IR AL 1 HoR K i
M= ARSGEERE .

K #1997 & A A . BIFTE AU IR AL B S
EReg SEEST Rl

FHAH Q997 5 AR BRFT A IKALEE TR KR
PRI AR TR BE 2 ST B

PR (1999-) 3 A A BIFST AU : AL 1 B S
R





