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Abstract ol 71501 22, EEG & Random s8It 7ty 8ted chesl ©

Estimation of the evoked potential using the iterated a8 3 ste2M EPE EEGREH 2|sigtct a3t AlX

bispectrum and cross—correlation (IBC) has been tried for both
simulation and real clinical data. Conventional time average (TA)
method suffers from synchronization error when the latency time
of the evoked potential is random, which results n poor SNR
distortion n the estimation of EP waveform, Instead of EP signal
average in time domain, bispectrum 1S used which is insensitive
to time delay. The EP signal is recovered by the inverse
transform of the Fourier amplitude and phase obtained from the
bispectrum. The distribution of the latency time s caiulated using
cross—correlation between EP signal estimated by the bispectrum
and the acquired signal.

For the simulation, EEG noise was added to the known
EP signal and the EP signal was estmated by both the
conventional technique and bispectrum technique. The proposed
bispectrum technique estimates EP signal more accurately than
the conventional the maximum

technique with respect to

amplitude of a signal, full widih at half maximum{FWHM),
signal-to—noise-ratio, and the position of maximum peak. When
applied to the real visual evoked potentiallVEP) signal,
bispectrum techniqgue was able to estmate EP signal more
distinctively. The distributton of the latency time may play an

important role n medical diagonosis.

oA 2HAE ME= B8
ot QIR AIZ0 2lsto] Wst=
gUEgsE A2 &
P300 (Auditory Evoked Poentia) & G2} J2iX|2 BERE = U
Ct. 28 EP & EEG {EBECt ZotM MEXEE 8| Y2

P7{= Ol”CL JiEel 2o EP £ XS

Xdtxoz LELH= EEG
SYMLAEPIEZ LIFOZICE R
=of wetM VEP(Visual Evoked Potential) 2|

I

o

2
T =

clinical Bt C|OIEtOIAl AtF0] FOIX|2t #, EP 7t LIERLHED]
He|= latency time 0] ZLASIGUAX U2
2t UVl WEol 71E2 ol oft FYoRE YT EP
IyE A8 4 US @ot otLle} latency time RHOE Y2
HMyS ok Uk

&2 =20l bispectrumE

random B EA &

Ho

AlSsto] RYUXNRE HE
&1 ch. Bispectrum FESEI] W2 delay of
g WX | dmo nEEe =SIY £
YaloR EP MBO| Thyol HPEIH oAU
of e EP 2E2to| cross-correlation® B350 AlZtX|¢e] &
ZE Yg $ Uch B2 La2Ee J4Eg BEMst ¢
simulation € E8t0] &Y= EP mto] EEG AEE] Mo EP
E dad =2, 4A RUNRIE AtSsto] EP UBe| HE
U AUXHERE FFof 2UCt

linear phase Ofl

UCL. Bispectrum

-

prototype 22 3|

2. Bispectrum
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of7|0lA R(m) 2 autocorrelation 224
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2 UENHE random variable 24 of2f2l probability dansity
function & Zt=Ch

= ~85<n< 115

31 '

Pp(d) = (11)
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PSNR [dB] | SNR [dB] Max. Peak+ | Peak Position FWHM-= NMSE
19.41 4.69 0.98/0.33 107/103 0.9/2.1 0.031/0.561
17.47 2.76 0.99/0.38 107/103 0.9/16 0.058/0.525
14.97 0.26 1.01/0.33 107/104 0.8/2.2 0.090/0.576
1227 243 0.98/0.34 106/104 0918 0.363/0.526
11.45 -3.26 0.97/0.34 107/104 09/1.7 0.381/0.559

* Max. Peak & FWHM 2 original 458 10 22 normalize € 3l% 2 peak positon 2 106 ojct,
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28! 1. Computer simulation Of Al IBC A2t Azt zol ojsto] T8F Tty vla.
(a) Original, (b) IBC, (c) Conventional.
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