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Abstract

This paper presents the design of an automated EEG
analyzing system. The design considerations including
processing speed, A/D conversion, filtering, and
waveforms detection, are overviewed with the description
of the associated EEG charateristics. The architecture of
the currently implemented system consists of a p-controller
based front-end signal processing unit and a host computer
system. The data acquisition procedures are described
along with a couple of illustrations of the acquired

EEG/EOG signal.
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Fig. 1. Polygraph Chart Recording Examples of

EEG/EOQG. (a) Awake EEG/EOG (b) sleep EEG/EOG.

2% 1. EEG 24 32§ o] &3] Ploygraph Chartell 7|53}
EEG/EOGS®] o,

(a) ARol Zlejale Aelold @& EEG/EOG #Hie| of

(b) Algte] HE AElols & EEG/EOG g4 of

1. m3 3o

Activities Freq. [Hz]
S!Alpha 7.5-12.0
P

I | Beta 16. 0—-32. 0
N

D| Theta 2.0—- 7.5
L

E| Sigma 12. 0-16. O
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SEM 0.2—- 0.5
Muscle Artifact above 32
EMG above 32
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Fig. 2. Automated EEG Analyzing System.
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Fig. 3. Functional Block Diagram of EEG Data Acqusition
System.

2% 3. EEG dlo[el 213 A2%lY Jsd BYx

EEG 4138 Adst7] #1319 A/D HE2}AHL EEG A%
232} D87 4] time reesolutionolld 7lQidhe LxHES] 4%
& A FAEsA YEY F34, A/D word length5e] A1
& @Al Pr} WAl F9E A2 809701 i 10bit

A/D WH7|E AMgslL Z AdY HEY FrE 240 Heol

T} o AellM e vheh ol LA she APEA W
274 (intra periodicty) 4ol wel M2 chE tl9EE e
Signal Conditioning HEIgol dA 2ze] wY&E 59
Hog 7AsHe HENe T2 wPAArIEe] A=}
wch Wejel s G Bde AAHew HYATE YA
7] fisl 275e o8 Bgolth. EU T AT N}
7 feiMe drides Bojidol YT VUL 71871 A%
o5 Bag 2= WEIL yuich oY HEl AU
comb WEje} complex conjugate zeroF Zysta At Al

pg H8d ¥Ea4d F¥el e 4% FRR WHA



Signal Conditioning WEI2 A §3irh.[5] theol Alant AE
22 & 1% Signal Conditioning Y& § H.gc}.
H(z) = (z25 - 1)}z72 + 05z71 + I)(z! + 1) (¢))
A (1) BA arcade?} 571 (z-5 - 1)&] comb WelF A
8 F (@1 + D} (22 + 0521 + D2 3708 SBF 4

3l WA = Fute HHY arcaded AAAZCH 27 4
o 4 ()8 Pole-Zero Plotz} 37] §%& Rarch.

2-PLANE
(@)
y ® i : T
a i | i
g . ! i
" e i |
i / J :
Y : |
a | : H
| N !
4 -y .
= [ IV ANz N
' | Vo \ ;
s \‘( ‘/ ‘ ¥,
B -4@
11 : } L
i i
39 - "
® 15 ) 43 @ 5 9 103 128
Frequency {(Hz)

(b)
Fig. 4. (a) Pole-Zero Plot of FIR Filter.
(b) FIR Filter Magnitude Response.
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Fig. 5. (a) Sigma spindle and STFT.
(b) Filtered sigma Sindle and STFT
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