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ABSTRACT

Introduction: The evaluation of attention as one of the human cognitive abilities is of great
importance. Although methods for assessing attention ability have been developed and used,
the presence of interfering factors has reduced their validity and reliability. Therefore, using
the direct outputs of the brain system and analyzing its function in cognitive activities has
become very important. This research tries to identify a relationship between event-related :
potential (ERP) and integrated visual and auditory (IVA) test indices. Materials and Methods:
EEG signals (19 channels) and IVA tests of 28 healthy volunteers (22 men and 6 women |
with an age range of 22 to 32 years) were recorded simultaneously. ERPs to auditory and
visual stimuli were obtained by the simultaneous averaging method of extraction and brain
topography for each stimulus. Using the Lucas-Kanade method, the optical flow was obtained
on brain maps and movement vectors were identified and drawn in consecutive maps. The
motion vectors show the location and the number of changes in the activity of each map
compared to the other samples. Based on the local connectivity criteria, features were extracted
from the brain graphs. The indicators of attention and response control, including vigilance,
concentration, speed, caution, stability, endurance, and understanding, were obtained based
on the IVA test and were estimated by the support vector-regression machine. Results: In
order to evaluate the regression, the correlation index was calculated, which are vigilance
(0/80), Focus (0/81), Speed (0/85), Prudence (0/88), consistency (0/90), Stamina (0/85), and
comprehension (0/80). Conclusion: According to the high correlation coefficients obtained
between the local characteristics of optical flow extracted from the brain graph of the ERP
signals and the attention indicators in the [IVA test, it can be suggested that there is a significant
relationship between the electrical activity of the brain and the ability to pay attention.

Keywords:

i 1. Attention

i 2. Evoked Potentials
i 3. Optic Flow
i 4. Neuropsychological Tests

*Corresponding Author: Mohammad Ali Khalilzadeh

Email: makhalilizadeh@mshdiau.ac.ir


http://dx.doi.org/10.52547/shefa.11.1.46
https://shefayekhatam.ir/article-1-2330-fa.html

[ Downloaded from shefayekhatam.ir on 2025-11-03 ]

[ DOI: 10.52547/shefa.11.1.46 ]

TV e 050 o)l qn3ils 0,90

o3y Juds (ugeodoo ( Jgud duzmo Fodlj fulds  devoxo (ool Jucloww! Je

Ol e ¢ gD ¢\)'T olily caguinn axly o Sy swdiges 09,5

o wleMb|

VE) o0 ) ) s Dol VE) LYY cdl e

853 0 =YL el Sl il Sl sla olly 5l (SO Glemsds amgi L)l :no2iio
Sg—=>9 Lol el o0l oolai il 9 él_’>u‘ a=>95 rbly gr’l‘))‘ ‘_g‘)_: gr’ubk)"?) 4_>)f‘ ]
s ol conl LS loacodled (o Ol o Sloe Jdoi g 5o ot oo
9 (ERP) al..\_w) l_’ Ja_u).a ‘_J.»_M»)L.’ O A_b.t‘) L;:‘wa.w O (P d_.».o:u u—l‘ il OQJJ

Pl i :Ldyiig) 9 3lg—n .5 ))s IVA) Lleii g b 4> LSS 5l slojasl i
O Lo s ol slaS e L BRP ot cd plagen joba (JLw YY LS
oolawl Lol cws 4y S ymme ;0 (6l i (BT e85 2l Al Lo jes (6,5 Sk
Pl g ol cws ay (g slea i g5, 5,5 L ,> Lucas-Kanade 5s, |
Lol g S S sLm ey W e It (slaa i 53 5 gLt oS >
Posle bae plsl o o plis ;00 sladiged an s |y At o e Jled ol ) oss
i ) ECTIAY) S 505 d(TA ) o l—bgn oS le 4 S o b Al (Siion a3l b (oS

i) L g atSaauii .(+ /A ) Sy 5 (/D) Caliil «(+/2+) SLS o IAN) bl o(+/AD) ey

RER NI IR §

gl 5555 Ol e sl o edelimony YL (Sion clpd s any

ol o)Lw‘ ey Sy9—0 Q‘JJ‘ B 4—>5—’ @Uy 9 )—’U’ AI‘SJ‘ ""—Jl"e o= )bu—"’“ 4_,4:‘)


http://dx.doi.org/10.52547/shefa.11.1.46
https://shefayekhatam.ir/article-1-2330-fa.html

[ Downloaded from shefayekhatam.ir on 2025-11-03 ]

[ DOI: 10.52547/shefa.11.1.46 ]

1) e 055 o)l uasils 0,90

“0 ol
e e
o by, Sl 4Bl arwgs (ae (610, g
S e Ly Sl 2 Jal b o , 5
Elo—il Lo 53,5 85— ,0 alize Blaal sl ERPs
OS5 50l azgi dslllae aile bl WS
O89S 50 somme 4 zgi sLaan] b ) slabs)g
ADHD) (s s - st 505 Bl oy S
Oimod g Jlasl a g8 > 0 ERP jleolaiwl Lo (
h— Gy sl Slis plyea o il ol
Sl (AOVY) ol o ciis 5l D] ek is
ol (a5 i ) 358 i
Dy 3 Sl (60,8 (il slaghy; S A dxy
S jg—o dmt o O] izl (ol sl ls e
Syt sy—Bieds GlsSige ()l yesdle Glejpe
oolaiwl Loyl 5hol, 31 jo SIS ol 4 aumw; 9 0, Slos
59— 0l y plol dy saxie Slallas ot ple 0gas
942y 8j9> ;0 0,8 lally Sy, dtal,
o2l 5 il s Ll g oLaolis ERP (g 5ie i
Sos0 6La S 2l il Ly Casl 0y s Griios
4y sla el o plojen s ERP (500 SIS 5o
e oS0 S ey il VA 03] 1 (e
Sl g b (b3l g pllid 4oy Glagasl b
—Uls Lo e JiKw dbal) (olwlid Ly 09,
=Ll Glm Rl slagis,y plet wl 8l s 4z
Sl s JuSom 1 e 318 3 ls sla Ul
Sg—>g0 SlalSlon g polie Jolge 5 b sl an L5 ols
S (63,09, (e g ool el ) eniw o
SLa Sy (e je (FHLD 3, Shes 99 )
ols 4 S gy 5 sie 5o Sl gla LS

L gy 9 dlge

Oimls 3l o le sdod 4y ol 8l og g byl 0.8 S
Ml pos (Gdios o &S, b gl a ST els,
5 e dlgn By as pac (SIS O] A
lal jo bejgmw o 3l Jod B col pul imen
d)_b O— 9 00— L»_w] IVA UH)] r:L?U‘ 55_70 l_:
Oyl ol o plssil Lol o3l 4 835 VY ae
Al ol 059w 31 (g0 JLSK—w oS Lo oo

a0 Y goae Sl o8 ,0lp 0 eaSES b g
30 Ll 59 90,5 o0 )3 gylao 5 sl O je0
Lo (Bon) «O» (5l i g €Y g lass S s ol p

€O (gl S ,m0 1l 10 g osls ol WIS o s

dodilo
U SUN SN U SFCHIW [ PR SRR ¥ [ I S WS
d>gi D9l 0 48,5 oaol s kfhm slalS e
S8y 35 5o gl |y Ll alie &S el ke 5, Shos
Pz (V) aes o plais Lol me Ly oledbl
o)_aja) LSLQ)U;“L’K")O} 6)5)_.4)1_9[5 J‘)O‘ﬁ u.‘>l.._w
‘:_ij.o g_r“?'er“"’ 4_’>9.1 su_>| = 05>'l_c (Y) Cnl )_>§.A
i qopns Al _ilies slmany] 5 Lol a5 El
e Sensill s blie 5| lmaS s Lol a Sk oy b o
Al eage ol ol Ll slao Slas 45 el
LLs s 0 0ly s azgi jlacs o 5,505l
O ygmo dy Az gl SMS o Sl 00l 00lo ylid iy
429 it g ag oy S e slaghs, ()
A_v)jso )‘)J oolaz__wl S)9—0 LQJ] ul_>b.»45) 9 4_'>5)
ué)jo)‘m‘ dLu.a ulfs.\.uSuS)_w (.SLQHL' 9
A A 5 ey 55 olse 55 o) sl
L 8‘5_a‘ JVA 05_@)] u,uLw‘ — (?) Gl 00
odlc Wg—d g0 Sojlil A B las 5 ba a4 >g
Jr=S gaay b bspe glayall plow ol o
O3l % lyd g ol “—'-*’ 95 2 ;o Cueliiul g
L gy —smas lapges] (V) wisd oo (b5l IVA
Sg—oS it d2loo Lol Ko ay a5 oLl
R )R k%‘)—! e gL )lme Lo ‘_s—.'.L‘°Q5*°)’—|
g sbagge;l 095 5 by Job )3 9,8 0, Slhee s
)0 Og—g0 le_..wo )_i.l.\b )I oo0—iS Lr....uw 9 a0
iy, Slllae o (A) Sl il L b))
& 0 LSL“JL;i.:—'*‘ 3 Ay G)l_,.usof H9—Laied
)‘ oolaz_wl l_> H).a ] OJT.';} ool )9_1214.0 9o 4
S8l 05,8 e S5 s Lo 5k sl S
() +) alazsls y mgs st Las ol 3l g JU
S G Ay 4l gl 3l S e L S
S9y (_5)—'“ L_SLQJL.i»_m )‘ oolaz_wl a suaM u_..ll.:ﬁ
)5_14..‘414.‘ c_s—d""’“' le_mo)S..B) QB_'SL' (\ \—\Y) A_3‘ob)9—|
oSS L oS 5 0 dimgs wilizes glasl g, S5l

[


http://dx.doi.org/10.52547/shefa.11.1.46
https://shefayekhatam.ir/article-1-2330-fa.html

[ Downloaded from shefayekhatam.ir on 2025-11-03 ]

[ DOI: 10.52547/shefa.11.1.46 ]

TV e 050 o)l qn3ils 0,90

=

\L/’—‘L'LASH s—'“ﬁn.‘“

|

dilo Ly sollhe 3 —dog ol 0 0a 3 M sul S sg
sl it 03 DS L S iy e S n
Boe (pized g0 Mo ool oljT oK ils Sy
Lo Sog03] (oalod slm gl 5 JslS j5-bo sy (ingly

S Colo; ol awlgs Loyl 5l g ad ools mdgs
DS el iagh 0 oS, b gl ]y 055 AT,

ST Jae S 5l e 5 Cmsl 3l ey b LS
Jlo g 4 jod 050 g cd a bl o Jloms s
Ly EEG U oo 5 s o ssi S ), 3
b9 95 95 9 EEGLAB26 ;o s )5 4exr
ably 9, — R2016b a5 Matlab L, _—_&3ls 5,
V) Celw iS85 Core i3 ouSjlon Ly cax b
O ygmo do ol a gy losls ol sl 55,085
JES—s a8 5l (S p g0 d () (i
alex lolo e lis 1) cat_in 39 45 EEG
A A BlAS LS s O o d Loy iSUl alad
FIR 333 oms 4y Galy Ly Sl 28 Sy
Sy = Yoo L ) s edga e o

Ly EEG 4y < o LacSis, it ol Lasols
(CA") it e (slnadlie o 5 4y 3 aslic
sloolyg,  ios Bis> 5 olwlis infomax o e
I in 95 ERP Cd 0 aS (o Ly (5L
ol st 5 ISl g il o 5 ok
Sitled 33l Ly o5 ot ool b sleisSay 5 3le
LS e ooy 5 039— plsion 5 5—e JLSo—n
J—lo5 5 4528 sl s glo—el Ktaled 595 =
o oo ploti cBo a4 by e slo i
Sty ool oliod sy oeSis sl i
oS yome dm e el 5l (—ialed pleed (ol zs—
sty o> g;?ﬁs R R R
L 53 45 el 5] YL (e S s
5625 PET" 4 IMRI" osile (e i alllae sl ancSiS5
) e cad lgSi o0 gy ol Sl esliiul Lo o las
s A=lisee olade )0 S e S ALl ey
SRS s 61 gl Lol Sl ol 5o 0,5
W5 J=le (OVF) sl asBY /D vgas ool 53 wlaie

a3l a0 el gl (Bun ) T (g lai by
Ulg ey an oo 0,8 SBLL Cmdg polas s
So gm0 a3l ol W0 e | (s cs"l‘f“’
YL azg 4 s g Sl oaiiS a5 )15 a8
=tz )l b glalles 45 go i an o ls pglas g
O3l Al A i g | 0y (iS5 HL23)
ol g ol Gialegl Ve slo oy ey bt (ol
S b e S a0 el el S
" 5T oo IS o el il ) i lej]
2t V1D sg0c> YL re-is Ly Uy VGA isyles dmio
Sl g oo alyl Al Lo YY o (gl g 0o glas )
et ol il Lo B v 58 "B" 5" Ll 8 S, e
g gad sl 0,8 4y Lol aail o b 5o 50,555k

S el e 50 e cdlad (bl (bl o,
At g Slindon 859> )3 (aten )l 9090 4 IS
o iy S oS s el o0 i il
o Shas o &)L 1 ERP slays) L las pe (555
LK ad 058 0 ool ] Gl slaciadgs o
by agie oMl ol5T o8 _ils o8 _iule;l ;0 EEG
St 3l S5 le—eay a5 MITSAR oo
plosl cwl oois axslis Lss ;o EEG/ ERP | PSS}
S5 sty 2SI slmosls as o nl,8 .V Y) cl oo
JlB sosS s a4 J—aie Ag/AgCl 59, 2SI |
RS Al ild g 55,8 YD (g s iges 50 Ly e
FP1, FP2, F7 F3,) Lasg Sl o oLl 55,0 VO-+/+ 1
Fz, F4, F8,T3, C3, Cz, C4, T4, T5, P3, Pz, P4, T6,
S L5 oY e Ll a5 (01,02
e Al Gloeay CPZ g (o) Gloieay AFZ 55,5l
o 51 J Ly 2501 el 3,5 oo a5
SaS oyl ymode .l g, Soslal oS Al
ot e ol o LSO 05 JUU 1o esilaal g3l

(05 F e YY) 2 YA Julds imghy o ol of 3l
VY (dmw 80905ty calitne oas pohw L Il
Pl dal w4555 ,8 90 Jw (YYEOH/Y) VY Ls
Ao pizred g ERP i d o iog a5bo Ly g,

ol oo ools iV gal o gologiin b, 4o i plol 4> S L IVA (s Qj A, iy
dEe =g SEale e e ‘ e e BT e O o9 Ol
S
e | N B Ewe (B e | s
| ERP o .
Az LGS HeesT Sl e le z ! | z! 5 ‘ 20 Sl b,
ERESUEE ‘ * —Obee @ wlo S50 ‘ & rhe B1,5 « SiRe Sodlad
ol PUY- SO 2 e
7@":/@‘ T B —

! Independent Component Analysis (ICA)

@l (s, LSl Sk ) paad

2 functional Magnetic Resonance Imaging or Functional MRI (fMRI)

3 Positron Emission Tomography (PET)


http://dx.doi.org/10.52547/shefa.11.1.46
https://shefayekhatam.ir/article-1-2330-fa.html

1) e 055 o)l uasils 0,90

[ Downloaded from shefayekhatam.ir on 2025-11-03 ]

[ DOI: 10.52547/shefa.11.1.46 ]

“o el
&~
i lzin (sl iy o b 5 8 Shac By o
Bz s Jdod g aalllas Loy, 5l (S e
Gl ol ] 00 raLgu" olaass A_wl)@ &S o
slas ol oy g bl s e Gl >lg e 4S
00, L el slacudlsd bl ey albls )|
s A do |y (630 > lg5 o OlLbLS | aglae
oy ( Seagill U o bl bLS,1 0 S co pud
g0 Slblijl o crul jse jo adly YL asl oS
Sy o ot s sban 3 e LS ) 3y 3L
Ole—eds (60, Slae Ol by | og & lo g 350 0 s
I ol i slaclled 5 S g Ky
Ol 30 105 oo i 28 (S gilil 500 ) J—aiis
e Jladl sp25 L s5—0 (>lg 0l bl )l g5
gy § did Jale (50, Sloe Ll 51, 505 5
00Ss Lo alodbl g la8 ST sl ay g Jols o
0,5 A >0 b o, Gl Sy )l (S
Syt e o il s o lssS Jy o
o Sl oo glpgul e S5 5l (S
0= el 008 unaii S S ElFel

Sl 59 o O35 ) Sl Ogr—e )~ Ol
AOY) o eolat W IVA o3l malis g ood §i oo

L)l e goleiming g5y b9, =)l He—tatens
oMooM‘MHﬂsl—bul—’-}ﬁu—:&)Lﬁﬁ
oolaz_wl Q)H(SLQ)LM)‘A‘M u_i).»é u_..u‘

aolae

Ki=Yyajj iofinp

sleaid 4 b i Glaf—aily slsosls
ul_>):> ol A allas o ol oLl &
ol = (Hlge (S5 sloaids o 5l b
O3S gy oyl Lol 5,9l Lucas- Kanade i,
il yo Ol poss (blamdge ol (5505 o>
O0) 5 0olil gie 3 Soy55 lbd_tdi s
59 50 =5 > slo—w oJgi gl Lucas- Kanade 9,
S sl ot gilwesly ( Hlgte (Sloj o8
09 S o il led s am a2y L e LS
sloam P o abs> ol W bie ganaiwo
s, 5 s 5l o)l laie Al Ci i
slocy o Glwdbd Gl wwly o b
Lucas-Kanade .05 oo J—doi 9 4 o0 5s0 LB
dbre sl Loy o om0 ly—ea
Ol o3l (e Jolis slae ;59— Ol >
lodd Sl o aS cl ol (28 )
ol o Jor ol ol Sy S, bl Ky
139 o dumlons V Adolas 3l oolaiwl L a4 S cul (6,95

vx_[ Ti1(a)? zizx(qi)zy(qi)]’l [—zilx(qi)lt(qi)
W 2ily (a1 (q:) Zily(qi)z SN CATACH)

oy 3 o Sy qp5 G Qpenes Qo) o 4 S
P mgal s oliae (10, (L(g)), 1(q, 5 s
;.\_.»L‘sa‘slﬁu )03q A_la.a.:)é‘t LA)?Y&XMBA
) ul)_»...u uo)j‘u_wéd_g)lw_& )_.al:> d_x!l.'a.o).)
l_gsoJ_AT u_uédgd)_v.o)‘OM s)_f.a u_..ll.:ﬁ ul_>).’>
H).QB \.\49_...:‘5@ C‘)JL»_M:‘ u§f5 U] )| oola__ul
(\;) . OMT\ de_'> B oI C|).’>r.._..u| 6Laéf5

S s Gleasis jload gl sl gla Shy g =) Jeu
& #3

a;égwsuxﬂalmi%o

dij = Xy uy <3l oo o (4hold) s J5b (o olisS

- EE L:
N L il ifiles
lus® ol aalils il T
1
Ejpc = EZEIDCJ
N asl""’sllils

0l 8 luan Jalt Laii 45 g 3 e cy1,200555° Jobo Jalbigi 0,8 e 035 Fioni

&


http://dx.doi.org/10.52547/shefa.11.1.46
https://shefayekhatam.ir/article-1-2330-fa.html

[ Downloaded from shefayekhatam.ir on 2025-11-03 ]

[ DOI: 10.52547/shefa.11.1.46 ]

TV e 050 o)l qn3ils 0,90

= &

g—_".&.'hg_}J=; s—"LAﬁ

Sloidu 0b s (BT g8 adil SO ERP )8 50
55 ey L e 5 4o J
Ol 50 et ol e s Sl (V) jo 0ads
e SIS ng sloaid 5 e JLsd Lo i
3 el s 4 (6555 Ol sl 5l ekl Ly
Dl ol e logei Ly Ol o ol Aidi el
BRI PRI STINEW
plasl (P 1+ 0) iy g Jedos (gl 51 osliisal Ly s
P 2y B L ON Y P (Y PR SO U E-SJ O - W0 K S R W
L (F Jgoe) saal s 4 sla S5 g IVA (53]
S 3550y e S 5 by S0 el S ool
09 IVA (5051 sl yial )y 5l g5 090 5l (Sl s

3G lraids oad 53 sla JUK—w oS 5l ey
z!2e—wl EEGLab |3 3ls 5 5l eolaiwl Ly ERP (sLaosls
o 5l o o CJled Cmog pla S LA S 0l

o b idu oo oo lois L slan 3 o 1)

abuly sy pae Sy y0 g Sl ) B2 n oy
F o o ol b0 S5 ke 93
ool (V) dbayl) 3ollaeY o X Solal ,sie 90
o i 15 Ll O 5o Bl il g i lgsS
cov(xy)

corr(X-Y) =

Uas Sl o (Sl (a3l gu S5 Juod g 4525 )0
obly 9 wlob asls 90 5l (oS 5 AS 09 o i ya5

ol 00 ooliiwl ygua T Kivess (bl (bl 5o
RMSE = \/m

Lasl

Lo 5oge3l 535 = ERP UK o 5l aalllae 5o

3 e (¥ ) O alsul IVA (5051 alosl oy o

F7-Ref

10,04
5.04

: 50
=10.04.

T3Ref
100+ :
5.0

- !F, F_.n.,"{}.—'

10.04
5.0

.

s0{ " :
: ©-10.04

-10.04

T5-Ref
10.07* ¢
5.04

10.04

-5.0-

00d. i

BudS

wis5

o 200 400 600 S0 W

Fz-Fef

Poaned.

Cz-Ref

Pz-Fef

*

Po-1004.

Fp2-Ref
10+ :

5H N
qo: P :

F 4Rt FB-Ref
wods i Eo100de

Paned. Y

T4-Ref
0.0+
5 0

PoED
I i X

PeRel . TeRef
10+ : P |

. P Py,

(Ban 28) O (5500 S 5 (B2) B (5l Ko 51 56 ¥ e o) v g aillan v Cilises Ll 5l ont oo BRP JUSs =Y 390

mmm=E 4 Correlation Coefficient

5 Mean-Square Error (MSE)
¢ Root-Mean-Square Error (RMSE)


http://dx.doi.org/10.52547/shefa.11.1.46
https://shefayekhatam.ir/article-1-2330-fa.html

[ Downloaded from shefayekhatam.ir on 2025-11-03 ]

[ DOI: 10.52547/shefa.11.1.46 ]

) RIS COWS A S DU PAVX P

09951 o sl IVA (3051 5 (29,5 Bges =¥ Jgux

=9 slaasll

AR YA 9

s lkeen

YA Y-

OA Y

AR Y-A

\YY AR

AT

Y- A AR

L__.\.Ua.aJJJ

e g jie Cdled e o 0g o cdml i 4 S
ol Sgliie calize slaySe jo cJlad e

J—"-‘“é;‘—*sl?wl—&nu)—'jbc..\_pﬁ\_l}ﬁ)o
Sl L Gblie o o o ST (65, g S

e (S e e slaa il g9, 0 5595 Ol LR,

(Wloo—is ot o 30,8 S5, Lo as) , 5 Jld o, Slae
ol a3 e S5 Saa s
@ L5 o pdu , ol & alllhe o 0l g5 i
s ol gl olwlis Y e Jled L aiis
omed Y e b Ly 3 bl (sl sl ool
o 73 5l (2 lg Lo, b jge Ly et
% B COUNEIW SN RS S AR PY: IS RO SURIPR
T g 5 ke A A | gl ges 0l oe i alS
baws Hlas JSh 90 s Sgld Ll ouls ools s

688

-688

o933l il loj 93 50 jre (315955 bagte 5| (slaiges Y guad

655

328

-328

-655

JEsgp &l o e Jld &bl 5500 Bl S si -F pgad

|2


http://dx.doi.org/10.52547/shefa.11.1.46
https://shefayekhatam.ir/article-1-2330-fa.html

[ Downloaded from shefayekhatam.ir on 2025-11-03 ]

[ DOI: 10.52547/shefa.11.1.46 ]

1f)

e 055 0jlo-s qu il 0,90

= &

vu—_"_"‘_g'hs_)J;—: s—-‘L'—'Qn,"‘

SLedbl (g b sl 0t (o (595 02l
Llas 5 el Lo s jlo ol ey ailw, J8lasa s g
ol 5l e g b a8 5 e s bl o YL
<5l—“p:{)§6‘)—3 cr‘S)’ ‘5Lﬁ)‘\>ﬁ“¢_wl.'\.‘o Sl o>
Sy slaley o olian o el cws 4 a e
PR ) (S5 gl S gy g 0B Lo i
Bap) Lo,z jlaws , 8 ERP (, 314 I>,0 0
s¥ Ba o, & ga d gl Bu e Y g las
ol A LBe gl 8 4 (0 Bon 8 g la
Lo 2 (oled (59 = 195 Ol P9y 99 (s 05
=S > sl oy gaamme 5l oolaiwl Lo g ol Jlos!
Ll sanlie JWB & oad o o) 5 lasges a5 o

=8 9 (89 = ol by, Jlesl Jolio 7 gl

leha g.:‘)_....u )_itlJLAJ A_TT.S)} (_gu)b).} AS o
a5 del s 4 a0 gy chlitee Lo 8 50 je S led
2 Gimlesl Jsb o e JLed (ool Ol s (35S
=,y o3dl ol o i 1) e el slacg) 0,8
5 s )l—wosly Lucas- Kanade 5,5 lo > !5l
bbor S5 ol (gl laiged ) g
Ol S gl o0 0t O, gal 0 a S 5 hiles
Lucas- Kanade g, ;o calixe py )8 50 Jltd =g
el ool ools las Ol o 55 g g Bl
il ;S wlwla >, aa Sl , Sda 63y
B e bl A e 0 6,5l 2y
oanl i (5 piiin =5 > lajloyy Lakd g a 38
A_JS(SAOA_S?:MQW‘)E_)LZJJ_J.?UJ._{OH‘SA

T0F ! } E

T0F

601

S0

201

63 Oboz sy oled as la e Sl i 5 (S sr58 sloatds gladiged =F y gl



http://dx.doi.org/10.52547/shefa.11.1.46
https://shefayekhatam.ir/article-1-2330-fa.html

1) e 055 o)l uasils 0,90

[ Downloaded from shefayekhatam.ir on 2025-11-03 ]

[ DOI: 10.52547/shefa.11.1.46 ]

&z
G Ao 9 Sy

5 ERP o dlal) (o) iy Slsllae o
ob asly oddball g ol h i Lo 5o
s ERP JLSX—w (5 Jlo e d ) , Sl mls oS
S8 b3S 0 (VA) cul 0340 93] GlacSs o
ool wl b aizwe ADHD Lo aS ol 8l g (Il of 8
a S cwl oo sl IVA (g3l 5 (650 JLSus
sl panseid (Vb o Lo |, ADHD Pl (o520
A58 oS oo e 4o (5 S0 el L1 (V)
aS a3l ERP g IVA g 03] 5,k 5l 6,5 2l5 4
0531 5 e Sl S 4l Sk mol
=S sl jarl b o wess eST (V) Wl IVA

5 Ol Sl SIS o slaylopa s cl g
S g0 Sglds Lol il e Jlsd blas ol oss g
doleds 1 o (gae Oledbl Ol sy ol olwlis
sLalop g Glaor anl il Lo 5 slass , S
S0l il Al wl o> g e85 sasoli |l oS >
slologes (3,5 (a5 Sl (ST i Aoy
\ Jg_x_> 3o 03— )_50 0)‘9_4’ J"ﬁ"‘"(s" C‘J?u__w‘ J_M
C‘)?b..»)‘ 61—5‘;)’3 O M_.:Lef S Ll oo Ty
Pl O3 55 IVA gl slpizgs g 0o
ol 0al ools LS ¥ Jguz o ol moli 4 S 0

ERP Gas e sloosls (olol (e 23 =¥ Jgur

(CORR) Sinson cyyd (RMSE) s oo (:Sies jir

O94)! 9! o345

gl

A AN AY Y NOYD & Liogd
AN A AP AIYAY 35 8
+V IV§ NS Y AlbY¥ a8 g
AN Ly YIY 4 YIVYY blosl

A 1Y ¥4 UYy- abs
IYY N AYYY ALYy Coalil
YA “JAY A4 AN +Y S0

L e

ERP Gan (slaosls (ololyy (e i) -F Joamr

(CORR) (Siurap o (RMSE) Lo ilayjo (5:Siio ydor

093! Shigel 093! Sbisel

VY IYF ANY NYSY Sokedign
JIVE -4 NYYA Y/A¥A e

A J[AF V/aas YIva. S s

JJAY -IAS NA NBSA bl

Y <JAA NYYE NFVA ol

“[AD <IAA yiayy YIA+Y Caaliul
A A 1/8¥4 TaA S

L s e o —

|3


http://dx.doi.org/10.52547/shefa.11.1.46
https://shefayekhatam.ir/article-1-2330-fa.html

[ Downloaded from shefayekhatam.ir on 2025-11-03 ]

[ DOI: 10.52547/shefa.11.1.46 ]

TV e 050 o)l qn3ils 0,90

= & -
@—‘LAASH s—'“ﬁn.‘“

il 5 Lol a5 o il |y eS8 4 e
e i >l o cdld Ol oss b, o ol
u‘)d.:a.: () g0 aS el oo 4_~>L)JJ
u_u| k—_s_gl.;.o) as w_.{‘oof e C.L:_m 0 J_,o.c J.o_.‘ul...»
JSET 1, g e sk s 5 S Sl e e
0a—d ;53 (golpiiny gy Emli A a g Lo sles
oolar il l_' ‘) IVA UH)] ero‘ (SLQOADl_MJ ~.\_>‘5JGA
9aé)u_¢wu‘é_J5JJ_)L9u_;:jaL_:ERP JL..i.\_.w)‘
slac Bl 555 = 19 Ol gl slaghy,
IVA L)H)‘ )‘ ool l_' )_.al.‘> dalaso o sl ‘_g)_’.a
0 d g dilize glel syl o eV bl aS
)‘ oolaz_ul l_: suj_A)T ;rj“”‘ LgLQUaD-Lw 3)91)_3 u_a...a
5o ;J‘)_..uu ol_7u‘ 59_7u )‘ 03— C‘)M‘ du;fj
e lad Al e T A L g 5ie i lize sLoa_jisu
SR SR JU-| SRS S H P l_»)_—’.a =S Sl
S 9—0 ol 8l ooy roslidl L fles oo 5T Olallas 2
Slass pals el iz gl Shy (b))l 5 Ho)]
Sloolaiwl 5,5 pal 8 1) i Sauz ioals Lyl
ol S plsea az g (b)) 50 (ialej] S ERP
PN SR PSS S PRSI | G E-0-5 R L AR 1

1. Nani A, Manuello J, Mancuso L, Liloia D,
Costa T, Cauda F. The neural -correlates of
consciousness and attention: two sister processes
of the brain. Frontiers in Neuroscience. 2019:1169.

2. Moslemi B, Azmodeh M, Tabatabaei M, Alivandi
Vafa M. The Effect of Transcranial Direct Current
Stimulation on Dorsolateral Prefrontal Cortex: a Review
of its Role on Cognitive Functions. The Neuroscience
Journal of Shefaye Khatam. 2019;8(1):129-44.

3. Ptak R, Schnider A. The attention network of the
human brain: relating structural damage associated with
spatial neglect to functional imaging correlates of spatial
attention. Neuropsychologia. 2011;49(11):3063-70.

4. Rosenberg MD, Finn ES, Scheinost D, Papademetris
X, Shen X, Constable RT, et al. A neuromarker of
sustained attention from whole-brain functional
connectivity. Nature neuroscience. 2016;19(1):165-71.

5. Barry RJ, Clarke AR, Johnstone SJ. A
review  of  electrophysiology  in  attention-
deficit/hyperactivity disorder: L Qualitative
and quantitative electroencephalography.
Clinical neurophysiology. 2003;114(2):171-83.

6. Moezzi S, Ghoshuni M, Amiri M. Assessment of
the Effect of Transcranial Direct Current Stimulations
(tDCS) in Focused Attention Enhancement Using Event-

(_ngJL.i_w )l oola_wl l_s IVA QH)‘ B 4_‘>5.' 9 C_..ul.v
L)_" )| ool l_s 0‘9_\50 S ol U_" B OH
§9) eSS Hlojed Dygmo dn |y a g glosl by el
Oloon 8l (=l ol 9 0 ) Shoe 35t 3 e
9 ERP )l ooLa.._..J l_> IVA L)?_A)] ‘_ngyl_w u_..a?u
o 00 sl S o loa_zids S (89— ul—')’
eolbid arl s S «a g o Syla s cslie L
39_79 80— C‘).‘?u_.w‘ 6L®§f§ \-\_’L’ | LR N}
Ao 35 ) o5t e oy s g el
L e sloaadi 5,9 ol > jobate ol sl
58 sl &ws 4 Lucas- Kanade o oS! 5l oolaxul
Olid aS o lo |y g pmy® 2 0 Lao S S5 ol
30 el (e b coges O g0 4 i Jlasl buse
AN ’) Sl 00 Cl)z_w‘ u,._,lf)s —uLA) 9 L_s_....\.;lf)s
b o slilind 5 g, alls sla Sis Loyl ol .

&L
Related Potentials. Shefaye Khatam. 2020; 9 (1) :25-35.

7. Bashiri A, Shahmoradi L, Beigy H, Savareh BA,
Nosratabadi M, N Kalhori SR, et al. Quantitative
EEG features selection in the classification of
attention and response control in the children and
adolescents with attention deficit hyperactivity
disorder. Future science OA. 2018;4(5):FS0292.

8. Rabin LA, Paolillo E, Barr WB. Stability in test-usage
practices of clinical neuropsychologists in the United
States and Canada over a 10-year period: A follow-
up survey of INS and NAN members. Archives of
Clinical Neuropsychology. 2016 May 1;31(3):206-30.

9. Kratz O, Studer P, Malcherek S, Erbe K, Moll
GH, Heinrich H. Attentional processes in children

with  ADHD: an eventrelated potential study
using the attention network test. International
journal of Psychophysiology. 2011;81(2):82-90.

10. Mueller A, Candrian G, Grane VA, Kropotov JD,
Ponomarev VA, Baschera G-M. Discriminating between
ADHD adults and controls using independent ERP
components and a support vector machine: a validation
study. Nonlinear biomedical physics. 2011;5(1):1-18.

11. Rahimi M, Moradi MH, Ghassemi F. Comparison of
brain effective connectivity in different states of attention
and consciousness based on EEG signals. Biomedical


http://dx.doi.org/10.52547/shefa.11.1.46
https://shefayekhatam.ir/article-1-2330-fa.html

) RIS COWS A S DU PAVX P

[ Downloaded from shefayekhatam.ir on 2025-11-03 ]

[ DOI: 10.52547/shefa.11.1.46 ]

00. >
M
Signal Processing and Control. 2019;51:393-400.

12. Sanchez-Lopez J, Silva-Pereyra J, Fernandez
T. Sustained attention in skilled and novice
martial arts athletes: a study of event-related
potentials and current sources. Peer]. 2016;4:e1614.

13. Ghafourian P, Ghoshuni M, Vosoogh I.
Evaluation of Exam Anxiety in Healthy Subjects
using Brain Signals Analysis. The Neuroscience
Journal of Shefaye Khatam. 2020;8(3):61-9.

14. sadeghiyan f, Hasani H, Jafari M. Dimension
Reduction in fMRI Images based on Metaheuristic
Algorithm to Diagnose Autism. The Neuroscience
Journal of Shefaye Khatam. 2021;9(3):1-11.

15. Lim SH, Nisar H, Thee KW, Yap VV. A
novel method for tracking and analysis of EEG
activation across brain lobes. Biomedical Signal
Processing and Control. 2018;40:488-504.

16. Rubinov M, Sporns O. Complex network
measures of brain  connectivity: uses and

interpretations.  Neuroimage.  2010;52(3):1059-69.
17. Mohammadpoor M, Alizadeh A. Using Support
Vector Machines as an Intelligent Algorithm for
Detecting Seizures from EEG Signals. The Neuroscience

Journal of  Shefaye Khatam. 2021;9(2):1-9.

18. Ghassemi F, Moradi MH, TEHRANI DM,
Abootalebi V, KHORRAMI BA, Mohammadian
A. Relations between Levels of Sustained
Attention and Event-Related-Potentials.

19. Kim J, Lee Y, Han D, Min K, Kim D, Lee C.
The utility of quantitative -electroencephalography
and integrated visual and auditory continuous
performance test as auxiliary tools for the
attention deficit hyperactivity disorder diagnosis.
Clinical Neurophysiology. 2015;126(3):532-40.

20. Ghoshuni M, Gharibi H, Vosough I. Predicting
attention deficit and impulsivity in children with ADHD
using brain signal analysis and integrated visual and
auditory (IVA) test. Neuropsychology. 2021 Oct 23;7(3).

&


http://dx.doi.org/10.52547/shefa.11.1.46
https://shefayekhatam.ir/article-1-2330-fa.html
http://www.tcpdf.org

