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Abstract

A new method of EEG spindle waveforn detection is presented,
The method combines the signal conditioning in the time-domin
and the analysis of local spectrum in the frequency-domain, Fast
computation methods, utilizing some effective approximations,
are also suggested for the design and implementation of the
filter as well as for the computation of the local spectrum,
The presented approach is especially useful for the real-time
implementation of the waveform detection system under a general
purpose microcomputer environment, The overall detection
system is implemented and tested on-line with the total 24 hour
data of selected four subjects. The result shows the average
agreement of 86.7% with the visually inspected result,
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Fig 1. Shape of the mainlobe for a
windowed sigma spindle.
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(a) Original Signal

(b) mmTa Signal
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{4} Approximated Local spectrum
of flitered Signal

The Sizma Spindle is detected.

{c) Lecat spectrum of flitered Signal
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Fig 2. {(a) EEG signal with sigma spindles.
(b) Filtered EEG signal.
{c) Local spectrum of filtered EEG signal.
{d) Approximated local spectrum of filtered signal.
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Fig. 3. Nllustration of Sigma spidle detection recorded on
the polygraph—chart in real-time by the front-end
waveform detection system
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Table 1. Comparision table of the detection results analyzed by
the automated system and visual inspection
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Signal Conditioning Y12t DFT AAtzge] 2AE &Y
W2 EE olBste] ANl Aant AnE HYE AF
o2 PR A2ug A FEsch P AL
A7 Helel AYLEF A ZEAMet FFRE
B4 22 AG st AA st dA FEE A
E7t2] Aadoz U P AY iyl thatel & of 244
el AT E Aesid d5BstE Fustach Sl o3
2% Aalele] X EE BF 86.7%0) ol2x= 4 A
7t Bojzrh ¢og EAY iy AEEY dsBNE ¥
stol mEzxl UAEE VAL S spEY oy
=718 AAStE ATl oy ARES AR FIAH
AREol g4l @ BREuE Jesg HAY 4 e A
AR Jleg Bilshr] sy A77 Rescln ¥ £ sk

6. 3%
{11 A. S. Gevins, C. L. Yeager, S. L. Diamond, J. P. Spire,
G. M. Zeitlin, and A. H. Gevins, "Automated Analysis
of the Electrical Activity of the Human Brain (EEG):

A progress report”, Proceedings IEEE, vol. 63, No. 10,

Oct. 1975, pp. 1382-1399.

[2] J. R. Smith, "Automated Analysis of Sleep EEG Data”,
Chapter 4, Handbook of Electroencephalography and
Clinical Neurophysiology, Vol.2, Elsevier Science
Publishing Co., Inc., New York, 1936, pp. 131-147.

(3] A.S. Gevins, "Pattern Recognition of Hurnan Brain
Electrical Potentials,” IEEE Trans. on Pattern Analysis
and Machine Intelligence, Vol. 2, No. 5, Sept. 1980,
pp. 383-404.

[4] A. Isakson, A. Wennerberg, and L. H. Zetterberg,
"Computer Anlysis of EEG Signals with Parametric
Models,” Proc. IEEE, Vol. 69, No.4, Apr. 1981,

‘pp. 451-461

[5] = A2, 2 elF, & €%, "EEG 459 1y 7§ ¢
%! Signal Conditionig ele B 3", tiAr|ey
A st el =87, pp. 311-313, 1992

—283—



