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= Abstract=
The Study of EEG Signal Display as a Multirate Sampling Problem
Han Go Choi
The display of biological signals in raster scan monitors often involves a multirate sampling operation
which consists of decimation and interpolation. All electroencephalographic (EEG) samples of 10 to 30
seconds (2,500 to 7,500 samples at 250[ Hz] sampling frequency) must be displayed in the computer
screen to keep the aspect ratio of the paper polygraph output. Since the current affordable display
technology plots at most 2,000 pixels per row, some signal samples need to be discarded. This paper
studies methods to perform this operation characterizing them from the signal processing viewpoint and
compares the display quality among several decimation techniques. Experimental results show that a
nonlinear operation such as the peak detection method could be preferable to the canonical linear fil-
tering to reduce aliasing.
Key words : Signal display, Electroencephalography, Multirate sampling, Peak detection algorithm
N oE Fol A5 g BB AT o) @53 AESAEE 35
= oE HAE Ay Ase) Fag ARl FHH=
MEE WEe] FAg o] ofy HokeljA gvH Bele A (aliasing) HAbel o3 4z o] sf=e] wAyd
Y, G AS5EE $AANEE AFHE 2o ASYE A8 45T 5 2o Aol 9@ AR w
2 SHAEE AsAL, TRAdeR o 4Zgs® e A4 gald 4 v
dolAl tlAF Az Gefatole] MEFo| o] gy olg Ay sa) Heldold AXY o2 AH A
drpi. # ERAL HIAEE AFY HuE Ua ST A9 e 4SRN BAEE deldy e
Z o] (display) &t Ao HEe|F o) (multirate) A3 &8 5 glov), oful AAZE oatel A oIFF] Az
g 282 R vk EAel s BE 1023 30 o ShFo] WA B =T BAL QAL Fte) 4
27be) WALES} Fol A mlel FHLH ge G oled d4s taAA & e Ee Adsn @
o] HAlsE vaEde] sta(pixeDF7F AR HHF AEdrylelvl HEldely Q&R o2& AP E ue
e iElol 3UGA dehhd ¢ o AEDES) B Astest A2 wlng Sa ALE PH F44% UF
o} I g s} n‘izH ol 713l AFE nUEe EE shaab ghrg, B =ol A Alskel Wy deldelE] A
o] BA4Fr) PR 2000K.wF = ] el 302712] x Eale) dirlrleld AL AR A Wy, F, HAWH
4155 250[Hz]4 Fop2 YEE A5 75007871 Aot e uAE daelEe o8 AEY e w
Az e AR 375 FEF T Aute] AR A Q7 Astel Qshw @S] dejHE o] &3 At
glo] shA ). webd AwdE ZyE e 7] paper Mol BEY WEc) @2 HEHEelA TR E e
polygraphell AF-&-3she= AZE vlaEde] v, @2 N FAE FE3=d o A BoFgdvt

AApA| o g-atsh, o Fahhata

Department of control engineering, Kumoh National University of Technology
AR 2 ghar, (730-701) A& FulA] A9 188, Tel. (0546)467-4267, Fax. (0546)467-4050

—209—



o ze s A A 17 4,

X n) w n) '(m)
( h(n) ( o \L M L_»
% fio L fepm
sampling rate
compressor
x(n) -
-1\ \g . lz\’(elw) I ’\
T [ N |
n - \:k— ---- i °
0 n 2n
win) K
" 0 a/M o
y(m) . | i o, o ]
T e YT T T T
R I |
R il m 0 '—217‘ i;[ 6ln 8|7t ® ’

3% 1. Ml clAsio| Mol chgt a2jE My
Fig. 1. Graphical description for decimation by a factor M
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Fig. 2. Graphical description for interpolation by a factor L
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Table 1. Characteristics of decimators based on decimation ratio and Nyquist rate
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