AP als ojlels WWAY Gl oF ol FA Al o 55 ol8ils 5 oo alxe

13 55 I lmily yiSUl (b JUSw 31 (sub (LS (sla oS g ol

. & &

- -
. .- * R - * ‘ * R
wu w >b ( Wn

)lisl:..J ‘\’Qlt.?._du RVE EA.JLB)| G.ML;JZ:)LT Goiils ‘\M ‘_JQM

m_ganjali@elec.iust.ac.ir — )|l - o145 - ol ul Cois 5 ple oBiils - (5 cwaige coSiils -\
shalchyan@iust.ac.ir - ol 5l - oles = olpl Cato g ple olRasls - 55 (cwdige ouSisls -

5 oley Jlaxsl s le ool plinog) (anseid 04 co Sloedd (AD) yaul )T (5 lows plo] al> 1o (MCI) capas 5-Lis PHLs rounss
sy alearyts MCT ol 5 ol STl 5 5 (st oS caalln (ol Bt ms o (2al31 1 e Jlss & ol o 51 5,55l
Sl sty gy Sl EEG 1,5 il 50 (sla U 51 (g il 53 sl ol sl s 5,5 50 b,y 5l
ool Cgibge by S > Sl iyl o3loliz sl yigeselS 5 ske glalaly Slidllas o Tyesl a5 ol (FBCSP) S itio ol osSI| y2Ld
e 0,3 VY g MCI jles 0,8 9 (sloosls (59, (o) 9 Judos consl oauid (6,5 ey g gy o MCI a5l 03,15 )0 0iST  Jg ol o0
el 20 e nllia KV (CSP) 5 it b (53 5 (oailS 5 lmsly oly 51 s el culy cslogn, b 5 65,5 9
obg) 4z g8 BB (55 walllas ol slaasdl clils o0 ead )l dged SO Sb,l pe ]y ae e Ve s SIS CBs FBCSP g, (5,05 ,5as
Sleslawl ids 1 alas cpl b e oo L MCI aseis cds jo 1) SedlS CSP g idlS )3 slaaily (lgs hg, 49 Cons FBCSP
2SEMOI ey J ol o3 S5 55 550 (el s il sl smdlS 5 (sloly 5 5| Syt 53 0 (550l (225 slocS 5

RPN

S e ol (655 2L b ol 5 ity 1S a3 ccinis 5L PPl S sloesls

Extracting Spatial Spectral Patterns from EEG Signals for
Diagnosis of Mild Cognitive Impairment

M. A. Ganjali!, Msc Student; V. Shalchyan?, Assistant Professor

1- Faculty of Electrical Engineering, Iran University of Science and Technology, Tehran, Iran, Email: m_ganjali@elec.iust.ac.ir
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Abstract: Mild cognitive impairment (MCI) is an early stage of Alzheimer's disease(AD). Early diagnosis of this disease increases

the likelihood of the treatment and prevents its conversion to dementia. The purpose of this study is the discrimination and the
classification of two groups of healthy and MCI subjects by an advanced method of extracting spatial spectral features from
electroencephalographic (EEG) signals. Filter bank common spatial pattern (FBCSP) has been recently used for classifying motor
imagery EEG data in brain-computer interface researches. Here, we propose using FBCSP for classifying EEG data from healthy and
MCI subjects. The proposed method was tested and compared to the popular method of frequency band-power and to the classic
common spatial pattern (CSP) using a dataset of 9 MCI patients and 12 healthy subjects. A leave-one-out cross validation, using
FBCSP resulted in a classification accuracy of 100% and outperformed both the frequency band-power and classic CSP methods.
These results reveal the important role of using the learned spatial combinations of EEG signals in different frequency bands as
effective features for discrimination of MCI and normal subjects.

Keywords: Mild cognitive impairment (MCI), Alzheimer's disease (AD), Electroencephalogram (EEG), Filter bank common spatial
pattern (FBCSP).
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