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Abstract

Variety of brain region function represent that interactions between different frequency bands,
employ general mechanisms of neural communications. Moreover, a method which recently used for
information encoding in the brain is phase synchronization that is a process by which two or more
cyclic signals tends to oscillate with a repeating sequence of relative phase angle. Some evidence
demonstrated the important role of phase synchronization in cognitive tasks. In this paper we
investigated the role of phase synchronization in a new visual discrimination task. For this purpose we
collected electroencephalography signals from fifteen subjects during a color discrimination task. The
machine learning algorithm, support vector machine (SVM), was used to find out whether this
criterion can distinguish two different colors in the mentioned task. The results show that classification
accuracy of 75% is achieved using phase synchronization feature. Also efficient frequency bands and
contribution of effective electrodes were shown.
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" Phase Locking


https://fa.wikipedia.org/w/index.php?title=%D9%81%D8%B1%D8%A7%DB%8C%D9%86%D8%AF_%D8%B4%D9%86%D8%A7%D8%AE%D8%AA%DB%8C&action=edit&redlink=1
https://fa.wikipedia.org/w/index.php?title=%D9%81%D8%B1%D8%A7%DB%8C%D9%86%D8%AF_%D8%B4%D9%86%D8%A7%D8%AE%D8%AA%DB%8C&action=edit&redlink=1
https://fa.wikipedia.org/wiki/%D8%AA%D9%85%D8%B1%DA%A9%D8%B2
https://fa.wikipedia.org/wiki/%D8%AA%D9%85%D8%B1%DA%A9%D8%B2
www.ijbme.org

S,y pled ol Gtalejl jo 518 Sas Jad lade 5l eoliiwl b 5 oS nd bg, ob;)l 1609l odurw YEA

Ve Loyis galols o coly Jato o (59, oinlel plxl
JEEG JUSms it iyl 19 j5ile o5y (6,20 ol
L pgate SVl oM 51 oolatwl b g 0 xSUl doe Ve
YooY o s 3kl b gillas a5 IS YY o ol
WS S8 e YO lpaises el E Ly oy
JUE Y 5o axlie Olsie 4 555 50 adsinle s
C4, Cz, FP1FP2, F3, F4, Fz, F7, F8, T3, T4, C3 Jus
sl o0y azs $ L ;5 T7, T8, P3, P4, Pz, O1, 02, Oz
co o ooliul 3,50 b glaJUS 51 lei (V) S

e o5, sk JUS

oa cusd Jlab (sla JUIS — (V) JSis

ShalosT g i Y-

Sl gamio s9ym) 02 &5 wd S (Jl s JUSe
S0 Gimleyl g ateis ol gy ile Voo galols o
seslainl b Giolesl el oogy S, iolejl Jolis colazul
90 ;o 40 el oad ohb SUeisSole lnlass

Gabis 5 035y ol b5 iales gamio lanl (igles]
oald Jinles camas lawg 4o ol gabadi (lgie 4 g0
oS ol Ol A asbibe FOo I G ogdee
ALl Ky e s S Cpe e Sl
a4 A od o ool ioled Al e FO Sowe 4 o
@ nl oS (K5 Suz g ooy o)Ll oo b cul) S
GialoT ol gl s 0S5 o aein |y &S azgs o]
59 3 0l 59 Tl 5l ey Galojl cnl 53 05500 a5
oals Ginles Conti gdhd (o g Cuwl) Coow) oo
s 50 Cowl ahadi aws g0 Jold plaS o a5 05l e
35 )ls 357y 28 > (g )L 5 2 K, b abais
P S 9 K, 0 (Sais e s lelid (ae 4wl
I, SPACE olS el ouls asrine S lis lawgs a5 4o

© Copyright 2018 ISBME, http://www.ijobme.org

wdlie ol o IVl ccilons vy p 6)bons S5LS
il Uy S5l galal, 45 o555, L sdinls
Sl Olge el a8 5 18 pw 9550 300 63 58
Se bl o SIEEG el oS5, SSE Gl
ol el 4y S50 Sy SIS ol Gl
St a4 b ol oS ceulosg &0y Sale
Jolss glatasl> ganl,T oSG ol 3l 4y .058,5 o o5 (635 1o
s e 3 eyt ool S S5, e b 50 1Sy
Ol 50 5 K5y ye dlam plon L cs gl S5
S5 led s saal)] 5, ST 0l LS wepnbye
I alss ol Casl oo ol 3l gy 0ol ools )Las MLE aS 5,
Sig o lis ol 5o Y] ws S o el s & g0 4
slaes 0929 L .ol oud oolawl owilS 3 slalidssS
9 &=195 ol 5l Gy S8 ey slmosls (95355,
3B (S porie (ogas 40,00 392 Loyl (e Ol
IR Az oy5e 08 sl b sloptalos] s o
Eon 0 58 e i Lo cadlio ol o el a8
lodgal (qwy 1y S5 naled b Gialesl G yo ol
10 5 1y Sty 55 i L gliie )
9y ilniin bl Jl pm moged S plle oigm
Alite (o 1) 56 Gilepler Jlas el slaJUSw
O 2090 e Giliie (S 5 lanih e g S5
g samaib lp Sy olpe 4 ke 2l
w20 0y Glalejl onl 5o Sglise

g, g olgo ¥

obass o5 b -y

JSzia ol 81,30 510,510 09,8 o ¢ JLKw S sl
a8 )8 by o (YPPEVY tw (nSle) 0,0 Ve 9 050 5

St b s e LS 6yl 55 n (slls o3l ol sas
5 p3Y Sledsi et (Gralasl ) B alenss (sl
28 i )il 5o el 5 sesl pll gog ogas

Laggesl yo Juols colis, Ly Lol g azs 3 1,8 l5ass

' 155 oLl s JUSoow i -Y-Y
oty lasl waigs 5 psle olfilesl o i oo

e & SAES 5,5 288 5y ol i 5 ke

' Electroencephalography (EEG)


www.ijbme.org

Y54

YYAZ 50l oF osleds VY 0,50 ¢ Sun) (i owdigee dlxe

el LAY

g llsie Cow jo lotl da JU 5 ZAY/D o f <> @
S S5l oy 5 0310 ) i ALse (g5 [
Al e el Gus

Bad s Lo Ul leaile SL ZYD Ho b Cdl>
S jo (Bolal Gjge 4 Bas e ki g aBd od &
D g0 3] (Gau [ S g Caomw

] 00l o0ls uled (V) UKo 50 uio“Lc)'] Xy,

Beginning of a trial
Cue Appearance

Stimuli Onset

W Lumination of
M the Target
Stimuli Change

90 b blas o] jo a5 soliiwl 090 Sialesl 51 oles — (V) S5
wL’U’“LNLSW65)5“9’“6"0&0&[“"'(;”)[45@1&)
3 (S MLS )0 i auseis Bas uiu"La)‘T ol o ks
et S olis Lawgs o] Coow 5 5, 45 Cenl bl 51 glatus

ol 00

JUSCw 310 —F-Y

Pl JUSmw (9319 5y iy —V-F-Y

S sire sl i sanail 5 S gl el 51 LS
) Gae 0,5 sl bl s, el puie &S Sl
Sewd 5l e g slagbilon 03,5 eole (Ao n i
Gal> e Boa St 5 Adlbige e DI ols
Ol el (69955 g8 JUiSw Samd Sl (510 0
5 1y S (S 53,5 Cosi Jold daSls
weond opl 50 VY] aibos g a0 JUKw s 38
O iz o) S el &5 JLSw Jsere slojg
SUT ogy b cadlbion 0y g o Bp pg 0 oM
5 ol Bi> &y 5k xls o [VE] (ICA) Jates sloailge
slasil 4 JiSw JTogame sapo ol gld by
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" Finite Impulse Response (FIR)
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" Instantaneous Phase
" Bandpass Filtering
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' Analytical Signal
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