WAV )l [ Jsl o sless / oo Jlus

lo § 5 (owdilen (g — (oode aolilad

Jion 31 00liiul b & po audii ygbie 43 EEG (gl oS! auis
el g S g0

TS Lol Tz L e S bl Ly
p_baghaie@yahoo.com . LS5 o oass 0aSiils bl cazs asly (codlol olT olStils ais )| uliss )5 -
yazdchi@eng.ui.ac.ir «( Sioy cwdige 03,5 ¢ cwdign (b 0aSiild o lpdol olSiils sole ls g Loliwl -Y
karimian@eng.ui.ac.ir ( S} owdige 05,5 ¢ owiige (o8 008l (Slpaol olSiils ale Slp gae o)L oliwl Y

(KW LY

A4

B Gl g0 Wil 5 51 (g gl il 10 Cgl 44l 5 S ge Wiilo 41 (ouwidlS 15 (yloj MU Lawsgd

Ay 310 gy 1o 9 awlgS U (G JUSoow dino) (y Cllad jpdo 3 1) (BRxS g po 5)low (arsls
s 85 5 ool b 09 o0 o0lisiwl S go Jroud 51 LolSg Ly (T (o5 (Lo glausil ) 4 EEG 4y jeliio
b s 9 Nigh oo 1yl Wil 5 51 slemo Byl of yod ay Baill slad 3 (Smnod a2y sl ol sy g
Gtz ilideo slpyigy) cBo lre Byl 9 (il (oniiS guiuaiib plw g (mas rasl 3l osliul
T Al 5o 499959 51 oS g4l 3o ylowy (pZd (orb Sl e Sl duw 50 € po (arslS CB0 (gl
P Gdiznd gl sl 4355 )15 (5903 9 sy 990 (S 3h0 Sl o GOJUS s 50 (il cdl> 40
©B0) «palyly A Jolds alisio glawily I dasiio GLad SO 50 (53 gl (Wi &5 Lol Ciiipdi> ()
Syl 9 7AY,0 <B) o)y £ 51 (o 5 b (o895 s S bwgin gy buwgi 9 (V) Hlare SBlyxil 9 787,A
ol ol bl oo camlio & o Lo WYl (Guigaius (gly 3 WlALDIS 5 0 ;53 Glabsy 2 (o Hlne

== 1A+ 3l jolmio (dCaws 5919590 (3 5 (matio bawgs (5 mas G oy g CBS &S |y Cawl A gi BB Hlows

el o)l g Al o Sgdi oo a.\..,.alf@:..iu 3 8 as
[Vs¥ )05 oo mris

sile> ololis EEG! sla oo Lacsslis ol se2g b
$9) 3l e iy g S ln S e iS5 SLSU
o el plasl (o S5 slagile 5l (SO EEG (6ra (o)
S eslazmale wald oSl sszs alex I goante B
OB Glays )lge el )3 el lapl 5752059 Sl g et 035
Oleyd g9-5 5l 8 pten 4S5 5 000 (5 e 3 oS’ 1S
ilboe olon (o2l pansis

)

Sl o3l

dotio —4

Oz 50 G @y Gad,le regd (Sire a1yl ey e
At 6 lam ol s Gl Camex o S Ly el
a5 Wiloo e SIS (oras Pl 58 &ly )0 0 65lo
ol jae 0 cmas s sl SWSL g o 5l oo codled cle o
g o> @ Jravs JJ‘ﬁ.)‘SA AW

Slodas j5b @ (id 5B) e S Job 40 (g5re codlad
5 S8 a5l e b Sl b anylie s colled Lk |
~Sbes e 5l o 4 sl ge Sglite Sy 95 5T 59l
Sl el Il ek o Sl g, @ gy 5] e



WAY 5l /Jsl o ket | o9 Jlus

YA e Glyoil 5 A8,V Sy iy Sliiog ) Sl o
AMJSE) ool 0ads Jool> S gl 02056501 g, Loy

T & Szse hos S @ EEG 4w Jsl e e
Ly Giye AYY) W G5y F-A) LS (e %) Lo wiby;
g eo Ol (G5, YV-£F) LI 5 (5,2 VY-YY)

2l jlosal s Glsy sl S5y glse
L egman (orae laaSed (>l b 09l oo g S p9o SRS
ool glmiwl o Fhg sl eslanl b Ko slvousS ganaals
I3 i 5 po i 53 BEG gunadl jo late o

Py s

wguT—Y

O30 A 5o lsld 0p)8 ds @ gl sl iz
Slgd] g ol (Fig ool €85 )18 a5 550 EEG
AL g g 0SS 0 1SS 053 (8 L8, e a5 Sl
S ss eosdl s ol 0500 @ly 5o Ll ol s )8, S
0usld alwg 4 g el Loy (6501l jobo 4y aS 0 )lo 092 g olas
ey 6l ol )y Lasgs EEG (i oyl 5 oo aiaigils (6,0
"S5 (sl 5 pe (S o (LS o5 (Koo
Jo 9 g =Soslaslioil co piacew (Slogd! goaimslis oS
A Sl o, s S by EEG Vo] cwloai
Sy ollasd s 5ty ol Jolss a8 {X |, X g5y Xy IS
Sl Hlo g cpl Job sasmalias Mgl oo ools lid ol Gglae
adlss Xy om sjlasstan Sl ,ols 8,5 s s L
3 {XT,XfH,...,Xn_m}u’_;_g N-MGz oloj 5l X slaosls
—=m N Lst+m Lo 5l X sl ool aJlss X1
alaii D=7 —M+1 gl alaS o a5 wil o {X symos X |
alal, glhe M ojlsl a4 56 S Gl Sledbl e o ol
D9 o0 dumlona (V)

Ny . . PIX(0.Xe.n ()
Im:;; P[Xr (l)erHn (])] IOg 2 P[)[((l)]P[)((})] )

X, @l Jlasl :P[X, ()]« Jloz! slacdls slaws: Ny

o Xopm @b Jlasl 1 P[X, ()] ol Jlos! el o

o X, gl Jlazst P[X(0).X 0 ()] o Hain! s

i Jlasl el ay Xopm ale sl i Jloisl 2>
RVII

ok 4 EEG sla ol ausid

dxo @y (owikiiten (B9 — (ool dolilad

am o aS coul il o1 1) Gliise oyl ol Soros]
SBap s 8 ) 9y9e |y onany (nl alSie 3k 4 Slie
3loolaiwl L g o (g )lom (anseis Cdo ial3dl udow ol
Lo Sy gl s oail gl 5 w3 oloy O
o e ol ol L o el o Lol 5l ol
4z 99)9 5l =3 el o Jlom (oameb Sl s an G A

Py ams e (Lis EEG (59, 00 plxil sl o)
T geBy pl S 5o (i S (Seal i[85 o L]
Ol lodas glai a5 63)l50 10 [Y]osS o yis SolS
o gl el )l ) (aals lls vgzge wibpy SO el il
a (g o aasei s B il dl e g EEG ol 5
LaShy gl o (53l n 1 0gd oo Jloel oS anailo
ABl dbe s £ 50 L;)LAH_CAJB oS 4o Wilgi e

oy e i gl Sl o3 3l gla Lo o
car 5o Sliios cul od @l BEG JiSe Jbw |
Slyats gy 0 BEG zge SIS0 o G,k 5l O auseis
S el b s S8 sy Sapy slacll
ol 0 alonil WLy alas g5,-5 (6l (haniio Wls 5 oo
Sognl sla Shy obul cas e (Swl wladss [V-Y]
o & Wl Jlsl 5 oSUS (Soiglnnd lawily;
ond plnl egian was laaSid 5 boasSganai b
3925 poe «IMex 38 ansedd plp 0 Koo wile JANV Y]
oopl seels 4 e a5 cewl plosebsl LB g o laslisl sleosls
Dy e gl L]

Lagl olyy (SasSlh g o8 <80 9250 slaghy, Sus cind
Ol e g ce (5)lom S ol (i Cge oS wll e
L3l 50 (Sasslon b s ) oo sl yicie ol Sloas

ools oLl S5 5l 39, SVb Guizs cnl (s lel 35,1 45T (sl
o BTl £ iy bawgs a5 Ceul oad soliiul 55 Lo
Ol g oo 00ld bgi ¥ it j0 g Cl ould ags Lo
i o lagy srerb ol Gl 4Zs dus 4y bogy o Laosls
59 51 siiaains 85 Sgagp line artly g0 S g i 5l 3
el 438518 (o) 2 3590 S

S az o nles ISl & canlie gla el )y Ll -
AL LB 1) erie dlwd dw 4y bgy e slo LS

Gl il )l o az g L cwlio causS gunaiws bl -Y
00 oo e Bl ool g 1AV,0 cBs an poie oo wlsdl

oY



WAY 5l /Jsl o ket | o9 Jlus

5 ol

. sokiio 4 EEG la gl pusiid

dxo @y (owikiiten (B9 — (ool dolilad

I ey
s sals

Fpm o FY

[ JUSns 4535 Sl
| S ge bad il solazal

Ef A o o] S g diy

A
@ -""?rr

*M m WTTY L
U I T

(35,8 FY-FF)LLE

AT
D e-Pis (F- an..,‘ i)
A
i T Y

| a3l polazs ! 3JUT

wogdl 595

RN

[ossl Jots

b

{[SDCDLLE| [SDCDLLE] [SDCDLLE] [SDCDLLE| [SDCDLLE| [SDCDLLE]

|SDLLEaSDaCDaLLEbSDbLLEcCDc LLE |

| 2955 55 baigie (g il el S pdg) g nled .J»Am‘

EEG

|
'
JUE g

9y 3 eolisiwl b Bl ol ooty 5oKIN Y Sl
ilizo EEG ¢4 a1y owiis’ (suisaind 9 crgbl- S g0

S gl 1055 o s adly 5B 51 slias o5l oo
4_5@)9_.\4 9 J"j—“‘u’—“ é)‘j ML?:A o ‘595 blas olaxs J.MJL)
A5 (Wgd s 3)ly arulors jo bl iy ail S5 L slad
[\ \]M WL—O ).aol.m ‘uoL;» O)L.b‘
Sl sl —Y-Y

A S Sl 3925 arteiS (gl alis (0 St
Selld sosg slales 5l oolaiwl Lgy pivaw S 5o adgl byl
2 dlos Glajre 2151 £33 5 s (Sligdl e oo
(o) o=l g adly jo aS e atiie Beill sl 1) 518 glas
w0 4 ol jo aS glakads 9o Jatl slo pons o5 Jawsine Cuo o
Al g g0 Byonie K0S 5l ples jsb a4 g wlosgy o3
248 wad ol ) abal; ille Ty i, 3abT 5Ky

oY

sMy a3 U 5l eslanal bl | Sbey 558 S0 arns
o 4 5 99500 65keik BEG (g5, 51 do (il amy xS

Yi(d) = {X, Xigmoeoos Xiemg (d -1y} )
1 N -mg,d
E(d)=—— a;(d D)
@)= g0 21 i (d)
i ools abais Xj g sudilzam d gi=1........ N-myd a5

il e EEG s ol
By oo dwloe (F) adaly 4 4z g b (S nom

. |

®

2 | ‘Yi(dM)_Yj(dM){
og|l—
Ne®e =D {543

&



WAY 5l /Jsl o ket | o9 Jlus

Wby ) g 4 EEG 4 V¥
Sl ye 98 had Lo anlis )0 Szge Jood
—obey Jelowi g (SBoaiz (9,5 il (lS 8 -l (gl i
Sleogas gliwl 4 e Sl pladl o Lls 1) 5,8
yokate & laml [VY]ogi 0 EEG alex 5l oyliwslné sl LS
L EEG (S 240 d o5 gl (ombin JLSw oyl ¢ g5 B>
2l g ms iy faly Ly i Sl 3L o 3 eolin
slaanl Ll L e 35800 S9i2e 5,0 +=FF ouilS 2
0l w40 BEG (o oF 4o jtils VS ge diny canslio
Gl oyl Sglite slaaily g 4 EEG 4o e 05 s0 4325
o dles o)L, o5 aeds Sledbl el Kan laily 5 a5
St Jdo e @ il a3l EEG S @ s g9
ol o]y an Lol JiSe 0 sl S &5 EEG 4o ols
sanlis Cul oy Son daasly 5 Julos > o 0ils ssalie

) 5...»
100 100
50 50
&l <
0 0
-50 -50
0 1 2 3 4 0 1 2 3 4
50 50
0 0
- -
-50 50
-100 -100
0 1 2 3 4 0 1 2 3 4
50 50
. 0 0
() C
-50 -50
-100 -100
0 1 2 3 4 0 1 2 3 4

Wlp3 0 4 S g0 din g 4 EEG 4 -Y Yo
Lz g by Wi (Lo Worw EEG:WI

il 31 94T o 9 gt il —Y—F
5 aiete e el g0 aidly o3l 5 glad ol oo
U e 5l B e astiie ol o sl dmdieS
DS o 518 ey 0550 DleMbl g o s S EEG g
oy SleMbl 5 jlogad )0 (e ataS (dgl e >0
O reS ity 3 Ol ey 39 00 438,515 50 5L
4255 b oo 5 dsnlons ol by, by EEG (ol tilan
azily 53U g5l slas  ntile an e 5 g 50 4
RSP P VI ESRSWER V& JRNIDT S P SOV SRV S 1
bgs Sty atdly jesd (g, Sellllal drlre Cuz

Jedos 51 e [VF] 0 o oolizisl o gjluosly T ol ]

ok 4 EEG sla ol ausid

200

-200

400 T T T T T T T
200F k

2200 1 1 1 1 I 1 1 1

200

100+ b
] i

-100

dxo @y (owikiiten (B9 — (ool dolilad

lad 10 1o slo s (53, tlucon b Y{(d), Y (d) o
wiilige T oloj 5l e Yi(d) abaii Joe 5 Yy (d) 2Jl>

& Yiir (d)_Yi’-#r (d) )
Yi(d)-Y{(d);

b - L
NS

i1
=151y Dy g 055 os alone 5 ala; llas arein A

D0l adsl

D, = Dye™me @)

EEG oot —Y
Lgyye sloosls 5l o3z «ouiizs cpl j0 oolatul 0,90 (slaosls
s @ B sl s Sl il 458 4 &
S p3me dn el ol8Als g0 (i Lasgi oS il o gt
3 Ere 4 bgye baosls [V V]l ond ags cul (59, k]
AUS 5 EEG wges Voo (glylo 05,5 o asiil co (28xS I
ol Ayl 3y WYY Ll 8 a5 col 4l VYS b 4,
5 0 152 EEG SO g0 s bools 51 o jo ol 00l
B ales Ll S BEG gools Yoo cpl pl g sl oals 428 5

1 1 1 1 | 1 1 1
0 500 1000 1500 2000 2500 3000 3500 4000 4500

N -

0 500 1000 1500 2000 2500 3000 3500 4000 4500

1 1 1 1 | 1 1 1
0 500 1000 1500 2000 2500 3000 3500 4000 4500

- g j1 b b o s 31 gliges —Y JSCid
EEG JtSuw

30 0dd ;53 09,5 Al diged D90 4 EEG JUKw SO
Sl 00 00l ul.,...; (Y)J&w

P PRY R ¢
5l L o (ol 0 00 53 (slasmmyidaliyg 4lS
@l o5 Cesl osd ool V), YE5 il s MATLAB(R14)

Dy oo 0310 masgs aslsl yo ]

I\ g



WAY 5l /Jsl o ket | o9 Jlus

3o agie Slag a1 5 gais §l L5 o o (Sliagal a8
Swdib syl —Y-F

Gl Cyz alise gleoaisS soail I dlas ol (o
A 0g-d oo ol daldl o bl 4 conl oad oolaiwl £ o YL
U Yoo an by e gl sla el b 51 g slwodnns jglate
ol (JLXmw Vo e aiwd p2 ) Sglatie diws dw 4 3laise
Slasal 4y s oo (aseld slaad O jge 4 CBS LSl 0y T
uL.u.a 6‘0M£ u_asl_n.: LSL;QJ}A B 05.‘4‘50 u.:),u 5605)9 JS
25wz gla el ) Gl il Sezse wilp; Sy gla il iy
899,39 4 S o andeiod CBo uwb.ﬁ‘ S EEG b
Sl Gl il g Sl Coles )0 058 0 Jlos! 0uiiS gunai b
PRI S U PO KSR AR FVE S SO TN RO
1¥e ples Jodow 5l i an LaoosS gundinl 4ds o .ol
150 g Losgmal GLESlS e 4y Bolas & o 4 LSl
Aoloas 4z 3 a5y s Ho 5l eeyl GBSl lsie a4 sl 3L
Lo aiye Vo wsileed Jlow g sliinl ay bl o0
)9_!0 4 SR )Lg Ry W P )‘)SJ CJBLQM 6&605)9
Ll 00 Al a8 10>
Sl Jdos —\—¥—F

Spleod Jodow o o spled Jodow (hgy aw lawgs
@ lize glacdle pgo a0 splad gl Judow 5 umgiVlale
ey amies 38,5 i o b [Y-Vo]cawl onds gunaib g0
u—“:‘ﬁ“‘—‘ Gim P L& N dcgozo Lawgie Jfl osls 6‘;—3
i Ly FRj aegoms aiwd 10 4 by san P JiSw
alal) Blhe 25,5 0900 ouilsly PXP e sle e lis

3 .
Sw :Z%[FRJ ~ujJFai -y )
=

el e gooladl 5 gooms las T YL gadal, 4o

M) sadalyasazg L5 PXP Gmile (29,5 Gm bl

3 .
Sg =Zn7’[ﬂj ~ ]y - u) W)

j=1

- . . ,
oSy S sl oy polie ggeme (10,5 Ao b
A 9 (29,5 0950 omilly 005 aeS (S i 0,50 San
a oo Gl TV [V Jas elss (255 G iy 0055

YA

ok 4 EEG sla ol ausid

dxo @y (owikiiten (B9 — (ool dolilad

Bobld les ey g0 wosdl apylai b wilype (6l «Srse
a5l an il 2 (555 » e Mlige s 4 (Sicon amy
sy S g jlolaz il g og e plovl Slugsl Ll wilflas
S s 290 il p 4y bgpe Seibld sled 5 (SKian
oo Loyl 5 (o plsie 4 JuSw ™ lae Blyil 5,5 e
ol gl iel )l Koo LS o el ol 51 eslitsl 5 ol o

220 a5y 6 5L Cds Wilg so

EEG sbosts oloi 59 5 bl Jukoi —Y—F

JESm Yoo ool (559, Jud i 50 o il gl s
b gslel b el sus plowl Ll Wil 5 & 9 99>50 EEG
ol oacel s as 0ols oL oyl o Sy Jdo e
JuS— 2 Gl LLE 5 CD slozally 6l g iolie
0790 gl 4 4z g b .ol oo amlee o] slail 55 3 EEG
4o 008 ol 4 Sl 90 cnl 5l plaSae 45 090 oo oalive
O,lge (o 5O s 0l 53 09,8 A (yo gl pols L
5 STiil ;K5 09,5 Loy, 5 S LLE 5 CD pslie s
S el a s cul Liss (o sl oyl Sligeen
s B g S ol pales (sl ool (g el

St 53 BEG sgiome by Jikis (51 €D pslie & i
(7)) b 09,5 90 L (O,Y) il 09,5 a5 04 0 onnline (F)
03,5 (cly CD o a5l 45 el Soglitio (7V) s 31 b
Sl e by Gl Dol qids 5 S 5 (xb slaog S (sl
Pl (Soezmn el oas)las s 09,5 (12 CD o5 e

, DEEG
¢ O 5y (-F)ds
; B 5» (F-Mls

B 5,0 (AW
O 5 (V-Ye)lsy
bl w9y 5l S ]

By Yego)Ll§|
)L°"" T

Ll g by Wby slp CD polio &l s aliold 1o 05 —F S
Towid =Y g gld jl B -Y b - Vicdls A cus

..\_al.: EEG Jbi:_.u 6‘)_: oA_a" Cwd LLE JJ.)LE.A )Ja.: )|
Soliine Koo L (53 09,5 dw a5 04 oo cdwline ju5 Sgdone
o cdl> 0 ‘sfl.u}»:‘ O iy 02020 5L ol ol o



WAY 5l /Jsl o ket | o9 Jlus

el (gusadiab <8 Hlro Syl g (Sl ¥ Jgu
(Sl 00l 53 361y J515 HLro Bl yxil)pgo az 40 (g lod

Febb
e SD. SD CD SD,C
Jier SD CD | LLE CD’ LL}:: LLE,: D,L’LE
FAY Yo, [NAl AR ALY N4 A4,
EEG
FA | 32 | )| ) | D | 3P .5
B 74, Yo,f YVv,) v-a Qe INAY ALY
ws A YY) | T O [ YY) | D .5
FAS Yo,f Y0 vy A3 INAS A9,
w (US BAA DI BN AR O INAR DI BEAN D! [ABp)
o A Y¥.v TAF YA AR INAR) A
W FH [ [ A D | Y (AR
A FAP Yoy RNy YA AP o0,y ALY
. FH [ A ON D | ) (¥.Y)
_ 79, Yo.x NN YA AAF bF,- ARF
- T [ A [ Y | YYD | D ¥.v)

VS gl Lt o it 4 —Y—F—F

oo &g @Y @ Y (295 gl el b lacsl ey (s,
gl 1y A lagyss Y ;20 Loy me kot Ly g e
Sy gy 45 )l (o5 Sl (2w £5 by, (al e e
Loz Slsye s, 5l edeand cnl 5o 05 (o0 Gl |) 4
[¥]05 o ool Uas 0,5 areS (glps

9y Gainb C8d jlre Bl il g il —F 9o
(ol 00 53 3350y J515 ylaze Bl i) puig!

bl
SD
P sD, | sp, | ¢, ’
Jifes | 8D | D | LLE | 0| s | e | €D
LLE
Y- A YooY [ Ed Yy AY,0 OAY AN
EEG
YO | Y| YO Y
" YyY Ay AV AR YyY YAN ZAf
s
O ED || @D | Y|
s YY.,Y Y0 | YA, AR YEY | fYY | oYYy
)| ) [ | D | T | YD Y
it AY A YA¥ Oy, A ALY INIEA A
TH [ EY) | A OO | DY
G INAS YA oy, AY¥ ISAY INIEA AYN
) O ED S| Y| EY Y
LIS AYY f.q fY.2 AY,. MY INRY AMLA
O [ )| EH | MDY | YD

ol 4Y o (6hyls Cuand ol 4o eolitul 050 as aS
byl s L 1l 69955 42 slogs,s slaes il oo

ok 4 EEG sla ol ausid

dxo @y (owikiiten (B9 — (ool dolilad

Olore 4 oaile U TA+ g (jeel Bols fleie 4 Solal & jeo
Voo y853e anl,d load 48,5 Las s atws 4 5l oyge;] Esls
JSAD- )0 O9>g0 6L®oé|¢ o] 00l )‘)il usl.o...a 6&609)3 l; )L.i
e Bl el das 45 Slog el 0 0l Lt (1) b (1)
Ll ol ddT wil ) i 8l (Ko s g SgiLLI les
o35 > (55208 (sLn o g, bt cplazen olo 4 s

(LAYYLY)) 05d o0 dzed 80 o pYL 05l (gaiai b

- el g €85 jlro Syl g (eSSl - Joua
(ol 00,53 30y J518 jlono Gl i) cas g led

bl
SD
< SD SD. CD ’
. s ) s

J | SD CD | LLE cd | e | LLE CD,
LLE
Y0 YE [\ARY [N AYLY IS M

EEG
Y| O | A | ) | YD) A Y
" Y, YE,Y \AA £1,) AYY NN AVA

Jo
o) | O | LY | ) | ) | () [ (Y)
s 7YY YEY fy.f Fey AYD 0OF,. ML
.5 [QFY) .5 .5 x.,V) .M .5
i Y7 AR 7,0 Y AYY [NAN AY N
¥,*) .0 .9 .V (#2) ) N
L Y7 A\AAY fAf £1,0 AYY [NAWS INE4
’ .M ., .9 (¥,9) . (A ¥,
LS YY YY,A [\AA £1,) A A [N AVLO
(A ., (¥, (Y,0) .9 .Y ¥.0)

T el guaall CB3 sl SBlyzil g Sl Y Jgua
(ol 00y (53 361y J310 HLro Bl i) g ai¥ Lo (g 9 Lo

Felily
SD CD
- LL SD ? ’ SD,C
J&w | SD | CD E cD LL LL D.LLE
E E
sey | YEY | 00y | FAY | OAA | OFY AYY
EEG
TV | D [ | VA | XS | ) ®,+)
" ey | VRN | Yoy | sy | AdA | of) AF,)
2Jo
(AR o 28 A PED B I S0 BN IR RO B AN DT B A M) (£.9)
» gea | YEY | FVY | SAY | ABA | OFY AY,-
(ACY2N AP O B IS DR IR A S DR BN XD I I 22 £.%)
Wi SV, | YYA | OFYY | FAL | ABY | OvY AYY
OM | YD | o) | | e | 0,)
" sYY | YRS | FLE | SAA | AB | OYY A¥,-
’ T | YN | F) | D | A | (£.¥)
s sYx | oYRa | Of) | FAE | AL | OFF AY,)
(AR V2N A AED B B VS BN A PE B BA O A A 9 (£.Y)

4



WAY 5l /Jsl o ket | o9 Jlus

Ol wBlios e 5l s ¥ 6095 10 sln Cusas wly Sl

ol bl ;S8 51 GAANO,Y)) ojlas oYL s cds g,

(53 sl (slapia s ol s el o0 (g lo0s5

aS Cunl yled 5l eolgils SO 2l sl 5 Wosls & )b 5l (58l

glil s 5l jadaie (ol 4 ams Gibgy 093 @) ool
DVA] el ot soliciul (58

P9y Gaaiab B3 b Byl g (pSlae —F Jgox
(Sl 00l 553 3ty JS15 jlamo Bl yxil) 6318 g liiciw!

bl
s, | sp, | cp, | spc
J SD | €D | LLE 1 on | [1E | LLE | D.LLE
AR I A A B AR U R AP A Ay
EEG
.5 N .5 .2 oY) .Y %)
G \ARd Y YA, Yo7 Yy,2 fy,» YY,A
s
~,) X,0) .9 X, A X, N
AL O B CH R R AN B
x.Y) X, (AP ) .5 .,y (AR
Wi ALY YV,0 Oy, YVY,0 AN fa,v Yv.,»
~,) .9 ) N . .Y X,0)
L AY N f7.0 00, AY,0 AYY INAY AY,0
Clam o laon | en | oo o | oo
L Yv.,a £F,0 fA,- AAl YA INAY Yo,Y
an | e | an | ey | asn | ey | oo

Cwd 4o ol (551 pluzul pins Jawgs s o 5V
4 (699)9 Olyie 4 Gloj oo 9k 4 EEG 5 Lo 5 W slail
0dds law () gz 0 s (LAFACLY)) 050 o ools 4l

P35 55 bugio —0—F-F
Sloasbwand )5 Jlne Bl 035 05 s, cnl 5l Sas

15 0l oiig il S0y i 4 el Byl a1yl
B YL A 0gd e odmlics (sl il (g )losgs Jgu

oy

ok 4 EEG sla ol ausid

dxo @y (owikiiten (B9 — (ool dolilad

JEEST el L pgd ¥ 50 (49,95 @img oot DLl da st
ool oloml (s s Ly (o5 Y 5o (58 4w g SgeSis
o) s sl ol e 510 a5 slaws yiSTas e
Ohgel At BT g bl 5l plaS o g Canl a4z S L
Bzl ol s a5 e B0 (i 09 o0 ABgie 4D
5 L g Ll lawilps sl (Sinson ny 5 Sl (slos o jLno
9= 00ld aSh 4 (5335 Olore 4 loj w2 5k 4 EEG 5 LIS
olis (F) Jgaz 50 Gogy onl s (ZAV,Y(O1L,Y) &l oo s &
Gl 00 00l
W Bl was aSuis — ¥ —F

ool elad (Koo asll slao 5 ! wlgs oy, cnl 5o
[VF] g oo

g aasio b ol olasi bl (699,9 4Y (sbayg,e5 olass
OSlee Wigb oo DL Al (29 Y (Slagygg olaws
oo ol (0) Jgoz yo laasilp; JS slp gomail slacds
el oo 48§ I o0 ¥ FaSly copn b cpl o cal
Sebld lod lone Slyol a5 058 o0 Jol> Sloj wB5 (n YL
CIARY O D)) 35 dmslos LlS il 5 (sl (Smpad s 5

Ao Gtk o jlre Slyil g Sl -0 Jgu
(Gl o0 53 33503 J515 ylare Bl i) elad smas

Fabb
Jus SD, | SD, | CD, | SD,C
SD | €D | LLE | oy | [1E | LLE D,LLE
\AR 4,7 NN £f.4 FAZ 04y £YY
EEG
0 || H | on | oy | an | on
L £YY Ya,) £y yy,y 774 YA Y\,Y
s
QP oY) 0.5 .5 ) (£.0) [AAAP]
ks \iA YA £y Y£.a YAY fv,y (AR}
0H |l an | aen |l os | oy | 7| on
. AYY 1,0 O+ A INP4 Asl fAY AYLY
Ll 0.0
.9 [QR)] (AR o, oY) ()]
L APY 1,0 fa,¥Y ALY AO,- INAY AY,?
’ oY) [QR)) .9 .Y 9 Y.0) \,0)
LE AMLA fo,- fo.Y ALY AD,» [N APY
O o | oy | oo o | oy |

&30 gl o " Al was— 536 S —F—Y—F
B Cogi g g0 4 pbptians (sl aSs g4l
)L>L.u S5 O Hgo & u] Lg)‘L.uoaLs.; 9 &)‘D D).g)ls <8k l.e,;‘ ‘_g‘/..g

V] cl ouig sl (slasos



WAY 5l /Jsl o ket | o9 Jlus

b 5l OMes e Sy Sliddos 3 glale o

Ll ($9)05 slacaled s o) 2 EEG oo S0 Jolov
5 &) gl s 5 3o ) o ol oa
ot S Ky by el 0dh o0litsl g5 S Lamwgie
5l s i3 0imd L5 S lbasls ks 4 B, S |
o Ll s (S e a5 5l ay , K0 By b |
L Loy 5 Lassgyg 50 o9z 9e 83 pac o558 lapinsns
o0 ol 90,5 o0 Ol e Sdsgaze Ojg0 4 gl iy

ok 4 EEG sla ol ausid

lo By (owdilen (g3 — (oode aolilad

S 5 4o —0)

9 23 EEG (3l 5 (o 2 59 00 M ) (S0
Dpdion Ero S)lem Hlph LA e ASail oo b Sas
&l ogdl 4k 5L BEG L) (99 (g JB e Jds @
é}..uu’.o oolaul L‘b.\;laf) )‘ A.MLUO LSLQg;)"B C‘)Ml

busgio (gigy (Guiaiub cds jlxe Slpil g (Sl -V Jgur
(Cowl o 455 361y JS18 slme B ouil) 29,5 (635

Joe SO cplplo o)l i Gog 1o 0k (6 pdslasil sl
loosls dcgozme (gl ated,0d by, lgie 4 Wilgs o (53
: P SD, | SD, | €D, | SD,CD
W gras LSl (jsel dcgerme Jold oS 598 ool JuSew | SD 1DV LLE oy | 11E | LLE | LLE
il glosls dcgame ay spled Sl L annlia jo Js EEG | #0¥ | ¥\ | #o | v [ 26 | oAy | ary
o2 L calizes gla gy oo (B) JSi jo il 5l (655,50
W | se5 | YR | YYY | FAY | OAY | YV | FF

E-R) QMJ‘)_S‘ = os)l_.c 4_5.).:;.5‘50 UL“" C;Lu W PR AM.JLAA
asly SolS (ypSedn Sjpo @ 5 lee Sl (ganai, L [ S0A [ YRY L YOA | Vo | VRN | FAY | g
gl sl Sy »odle g0 O gamatb sl y ool Wi YAY | YEN | FYA | ARY | ATY | PN | VO
g VL a5 e Sl sla S5 5l et o EEG jloais Ly ARE | YO, | F0 | AD | ARY | OV | AVD
8L 0, S solawl Sy lgae 4 500 og-bl sla el LE [ AV | FoY | FAY | AVE | Ao | 058 | VA
Doy CaBS Ay zmie wilel e 0a S plate sl il il

10

95 -

90 ] |

85 | [ ] . ||

80| | ] -

75 | | -

70

Ak | asd | |G e gl | il | | G |giasd g | g
Ead | Sug |7 T ol agadagy | as Pt AaS | Kb | pstday | ues At YIS
o owib | 867 89.1 825 | 859 9% 813 918 95 972 92 88.1 9638 975

Glideo gvoussS gudy adiub oo bG ds lio -0 &

oA



WAY 5l /Jsl o ket | o9 Jlus

[15] K. Fukunaga, Introductlon to Statistical Pattern

Recognition, 2 Edltlon Academic Press, New
York , (1990).

[16] C.  Christodoulou, M.  Georgiopoulos,
"Applications of Neural networks in
Electromagnetics’, Artech House Publishers,
2001.

[17] J. Shing, R. Jang, "Anfis: Adaptive Neural
Based Fuzzy Inference System, IEEE.

[18] James C. Bezdek, ""Pattern Recognition with
Fuzzy Objective Function Algorithms",
Plenum Press, New York, 1981.

[19] M. T. Rosenstein, J. J. Collins and C. J. De

Luca, "A Practical Method for Calculating

Largest Lyapunov Exponents from Small

Data Sets", Physica D, 65(1-2), pp. 117-134,

1993.

[20] K. Fukunaga, "Introduction to Statistical

Pattern Recognition, 2" Edition, Academic

Press, New York™, 1990.

bodg s —Y

1 - Epilepsy

2 - Ictal

3 - Inter Ictal

4 - Electro Encephalogram

5 - Chaos Theory

6 - Wavelet

7 - Correlation Dimension (CD)

8 - Largest Lyapunov Exponent (LLE)

9 - Information Coefficient

10 - wolf

11 - Wavelet Packet

12 - Cao

13 - Takens

14 - Tasamidis

15 - Standard Deviation (STD)

16 - Levenberg Marquardt Backpropagation Neural
Network (LMBPNN)

17 - Epochs

18 - Redial Basis Function Neural Network (RBFNN)
19 - Adaptive Neuro-Fuzzy Inference System(ANFIS)

AR

- yokiio 4 EEG ool pusiid

(3]

(3]

[10]

[11]

dxo @y (owikiiten (B9 — (ool dolilad

&ip —F
L. D. Iasemidis, L. D. Olson, J. C. Sackellares
and R. S. Savit ,""Time dependencies in the
occurrences of epileptic seizures: A nonlinear
approach™, Epilepsy Res, 17, pp. 81-94, 1994.
F. H. Lopes da Silva, J. P. Pijn and W. J.
Wadman, '‘Dynamics of local neuronal
networks: Control parameters and state
bifurcations in epileptogenesis™, Progress in
Brain Research, 102, pp. 359-370, 1994.
H. Adeli, S. Woy and N. Dadmehr, ""Mixed-
Band Wavelet-Chaos-Neural Network
Methodology for Epilepsy and Epileptic
Seizure Detection", IEEE; TBME-00507- pp.
1-7, 2006.
H. Adeli, Z. Zhou and N. Dadmehr, ""Analysis
of EEG Records in an Epileptic Patient Using
Wavelet Transform", J. Neurosci. Methods
123, pp. 69-87, 2003.
P. J. Durka, "From Wavelets to Adaptive
Approximations: "Time Frequency
Parameterization of EEG™, BioMedical
Engineering Online, 2, pp. 1(1-30), 2003.
L. D. Iasemidis, J. C. Sackellares, " The
temporal evolution of the Chaos in the
Human Brain", Duke D. W. and Pritchard, W.
S. ,World Scientific, Sigapore, pp. 49-82, 1991.
H. Adeli, S. Ghosh-Dastidar and N. Dadmehr,
"A Wavelet-chaos Seizure and Epilepsy "
IEE Trans. Biomed. Eng in press. 54, 2007.
H. Adeli, S. Woy and N. Dadmehr; ""Principal
Component  Analysis-Enhanced  Cosine
Radial Basis Function Neural Network for
Robust Epilepsy and Seizure Detection™,
IEEE; TBME-00845- pp, 1-7, 2006.
L. D. lasemidis, "Epilptic seizure prediction
and control”, IEEE Trans.Biomed . Eng. Vol.
50, No. 5, pp. 549-558, May 2003.
P. Williams, Chaos Theory Tamed Washington,
D. C. 1997.
S. Borovkova, R. Burton and H. Dehling,
""Consistency of the takens estimator for the
correlation dimension™, Ann. Appl. Probab.
Vol.9, No. 2, pp. 376-390, 1999.
www.meb.uni-bonn. de /epileptologie/ science/
physik/ eegdata.html.
S. Mallat, "A Wavelet Tour Of Signal
Processing(2" Ed)", New York, Academic
Press Inc (1999).
A. Wolf, J. B. Swift, H. L. Swinney and J. A.
Vastano, "'Determining Lyapunov exponents
from a time series", Physica D, Vol.16, pp.
285-317, 1985.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue true
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [617.760 815.760]
>> setpagedevice


