€yl 6550 (doliliad) sale 4yl
O=YY axan NYAY }ul) &y D)‘A.af) AR 0,93

2950 0313 (83l w98 Sl Jow S94@
ol (S p 0 Nl (Sodls FagIT 4o 9y odlaw! b

T .. o
o3ljeeajy Loyde )90 8 03j)de ime

2.8
bl o &6

Loy 45 il 3 (o o yg5 o S Jbo dgus B dllio oyl
S b s g9 03 () i (Sl Jde gt iy WAYY/AA

o (S 4 bgyyo (glrodh oo bias e g gl (gl W& (8L
Aoy g0 g uf’a)f“'wl (b 9 bl dxi‘ l§°>'> P9 P 9 >y 29 sb‘f b p2de
St 295 38U padzr alS cel ooy (Sogl do i o dlio cpl > 0s WAv/A/) )
B (039300 s 49yl ol &S 295 o yere 031 (40l y s e (ko Jo
sleody g glapg Bl el gy cpl o Ml o 00 (5, S0jlul glaodly Jod
comas (ladSi s § o sl gy (wyp g dlio pl b aalgs ials
a ‘&@; b olfms & Joy)n dglfﬁx’.)?' )8 Jlnul okt d)'lmJ..\p e (Souao
i 4 195 ok 5 Dig  SleMbl (laodly .l o ookl (gladllas 3y50 - gic

1S Olals’

55 A 9

3 A%

§ ko 55 el 015 gy Sk gy 0y 0 5 o i J Shoims

Cunlio sl 3 )Slos w05 03 y9l dllio gl JIKil g Jglis B o™ gilvdunsds eI
b s S oo i 5 b i 5 oot o 39 o gy 358 5
3y sloysins 30T 5 () pl 136 Blyy> A5 o Al (ool g i (5290
Liiss syt 9 590 0 o (Glarotuns 2 25250 sy Sl cdly o g
8 80 ezl |y Byt (bus 9 (gil o ¢ glwlis <8 9 )b g )56
J38le sy adlio oyl oa s aldl) gy d basye (sla giludus pldl im0
et st Ao i s (ol il b e 555 o MATLAB
Ol ol g bgy Canss dllie Cyl imgh iSu il e o g it BB g Nies 18
O Gl (il (A5 3 s 9 sl By g0 (S8 la S g 035
(Sa8 ook o556 (6ol yeyg) (Bl (el i S (59 2 Sloidy B lbo
ol 045 (G3luodins 9 (3lwodly

[ Downloaded from necjournals.ir on 2025-12-07 ]

m.heidarzade@mail.sbu.ac.ir (oo 0xiumsg) J S 5y Al pwlids )l
a_yazdizadeh@sbu.ac.ir i e oKl (3 08l Hlusils Y


https://necjournals.ir/article-1-1403-fa.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

Oyl S5l (delduad) ale 4 s [ AYAY 5ol & o)laus FY 690 5

dodo .

il SSI 5 Wg ) led lacd g Sl (36 S 38l 4y gl 0 el
piahies 9 SL 65l cnl oad Sl it sl plibiod s S e lags) 5l coo
slagsiyl gl > adloe dag)i (5551 9 (alo)S ime) 38T o3l S3T sddygd 3Pl Jali
b Loy s [Ngie slode (551 W55 g 3)lge (o 51 S0k (51 s
5 Sl (65,31 ol iy (651 b b g aiblpo ol 650 51 (S 550 0l el
[T ondie ©ogo B cnl (S0 551 & (Sl 5551 b g

s (Sl (5530 4 1y ol i (65 (Senlidg pl (B 4 a2 b (obomyg slaeyy
JUaD] o 355 00 i (S0 (5551 4 49955 Lawgi o0 A (SlSe (65,0l g 48 o
Y Gy b (ol )2 Sy (b S b (S 2 S e Sl 3 (3bomyg )8
i A oS Gy L) iy il ol e (6551 5551 ) (oS0 (Sl (5l il oo
mi0 9 ble ol sl )15 3 (oS (5l gl (B2 S ol 5 050000
4 ©)a8 Jlinl piger bwgh o o al38 cnl g Wb Rl )59, (25 G g Canly
[0y 00 g0 bl oo odidtims 1 i 03 hogee

i (ras aSd jl ealitul b (63byn i )38 JU] i (giloJde 4 dllis oyl 5
o3l b 3Ly i (Silo e 59) 2 g Sl Bl b g (il dllie () 3 (Lol Bua
g 03 dulio [F] cadlio jl Jols b b Ghaghy cpl jl Jols bt Aib oo (a4 |
el o 03] aals] )3 o JS5 ¢ Jolis LB > guls

s g oals 8 58U cod 1) JUSw S5 o 28l o dulgdl IS (Sl S o5
503l )50 JUSw 59y 2 & ey il 9 Gy po (IS )yl G 53 S (e S
248 T Gl SIS B 128 (o8ly (slapiuns (oloS )3 1299 3529 295 00 030l g5 398 palls
2929 )00 518 ) 13 i 4 Jaoms 13 43 5 s 395 50 43 S > g (g & el o

0] sl salgs 39241 g3 S5 (o 3L Al


https://necjournals.ir/article-1-1403-fa.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

% e 83 w9 il e gt

g bl Jalge | s o8 0392 b sl gladl 259 42 )20 3 GOl SR
a0 i ) 255 donl Gl odidane 58y (832 GBS > (izren g Mdl oo
[F1asd a5 1055 55 ot ot Jole e 355 5555135 53 (559 S0 S0 slolizn 99,5 5o
i (&jlus i g9y 1 (Seelindg ] i 151 9 ©3Laomyss slmoyy W [V] 5
€95 Sy e S9) 2y Ll lp g Cuwl 48)S )18 adlllae 5 () 3590 Ly
5255 M lsy3 5 0391 Sl slin sl 00 1) gy (3 45 ol s 1 oy 5 s
VKW S 58" oo (63Lmyg S dlie ] > adlllan )90 (3L 3)95 s 030 (221,
G el 005 4313 (03biyn )8 Sl 53 03d Mg Jlb g8 J S @ [A] o il
(sl 008 S S s 9 035 (o) ($3hom)p ) g oS Sl Ll gla i
s o3l (s 5L st e 4 [4] 3 ol s 1) b 5 sy 5
Sl loyl sl (slae s 5l eolaiwl oad slosuing sy imgi cpl )0 Gl ol adldy 1
Olsis am o3laimyss sbooy [W] 9 [V ] 53 dlioe o3bimyss ooy > g JSho il
9 Bl Cpe g cewl ad)S 15 adllas 3)90 (03b gloiynys )0 g8 Mg lie (yiere S S
b 2 93l op G2 4sly J5S biam)s whe 3Sbos (g9) 2 g 15U RalS
wleodly plesl g (g5lwyild Jae edlS 1 sld 5l edliinl LVY] po .canl onds &) (sags 595
SLeMbl g Laosls (3,90 ot Gimgis oyl 5 Ban ol o plol (o3l e g 5 (8L,
a8 2l oo (3l @ s9e 658 e 385 ilwpasiie Cax g il e 9 e
s b iymnyss ooy g Acillas 4oy VY] 5 el 01 olitol yallS 2k 31,18 el sl
53 sl 255 L 3l slaimygs () (2l (6oL o5 ol oad 4ty Jaluls
P e AP 3 e sl Joole L oM o 4812 i (ol (63b sla 5
o=l s JLd Glong 4 bgiye lacSuigela (siloilid L allie ol 5 a8bie o3bmysd
6 55 piaans yd 0dal D939y (clapgs by il 5l edlatal L[VF] 55 ool oad plol IS
6353 LIEC 1547 5,5kl gollao b (glosogr inbss jiid 51 oolits] b il 01335 bl

W3S (o Bl A g 9> QU il (295


https://necjournals.ir/article-1-1403-fa.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

Oyl S5l (delduad) ale 4 s [ AYAY 5ol & o)laus FY 690 A

L g ol osd gy i sl jpgs Ll e aodly (559l de g5 g,y dlie oyl 5o
o (B (goud plogl glagilo S b dunlio g (63bmyg5 ©)ad8 Jlasl isu (gjleJde jl edlatal

OF Sl 9 (solari 9 O Y
S e b &S bl o piuaw lo (glojll (g3l o @dlgyd SleMbl glaodls 0,8 >l 4
4 &luly (SRN) JUKows yo cutsS jlmo 5,8 o Sygo L ya5 ol )b SO 40 095 slyld (slaodls

s sl 954 JUiSw Cons

J == (")
33 el g5 N g 03 6 yaSoiIss] JiSiow S cond (5 ysS o)1) JiSimw S | ey ] 15 &S
9 w23 LS ) N Cunnlioo ud a3l 003 (6 S o3luil JUSiw CoeS paplsses &5 (590
5 e csdials Ui (saiels Lol b 48T e dnlyss LiSel, U (satels e il
5 5 425 30 gy 51 > g sl nlS loshey (il <L 28l
4S Ggme ol S o] 3 29290 Slojagi ly > Ui S8 i ST ol
Gl Lol i g 0ds bl g5 g JiSw Sygo o] p3 g So35 ) sae 4] (gojlul
sl L 0 dllis cpl o o]l casdl Bl g5 (655 pdaw (ials plplo i aalss
3agmyss ©a8 JUEl gt giloJse Sllas pbsl )3 g 36 (RalS 4 aa (he) S
R W c\»>|.))4 s s Ja.wy
Lajgi 295 030l (o)lol slacinogs j) o] (le slp g ol il cmlo ) 525
) s 2 Sl (5L Solan ol i 55,5 Jai i (S b s 235 Ve

DFIoges ol 25 ©oge & e

{x(t) = A[®)x(®) + BOu(o) v)
y(&) = C([Ox(t)

Dy dnlgd 5 e A i o Sjgo o 3 WL g8 g s o JUSw &7 (e )

{J'c(t) = A(t)x(t) + B(t)u(t) + n(t) (¥)
y(&) = C(O)x(t) +n(t)


https://necjournals.ir/article-1-1403-fa.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

q e 83 w9 il e gt

L go—d9e (=l 9 4ol (LS ples (295 ol piosw 59y 2 298 Sl Rl sl

a3 o ialS ] lea b JUiSow cuaS oS Ty )b callbee YU slaciewd j oad S5 Cllas
ISl 4038 e oo 503k i sbaie cnl sl (e Ml gllas (0l S )
Ol 5 P e gy Alde 53 9 Conl ol g s Ol s03L a Sl S,
Cely g oalin® 29T de (505l 4 |y s ol g (2l 23,5 0 ) 9l 4o ) 4 iaes
K el 53 i (o295 () (ml 9 90,5 (o0 it Ol S9) 2 29 SOk Sl RS

o=1-3 )
1l eplsd s Gl g3l e 3l g
{xnew(t) = k(A(Dx(®) + BOu(®) + n(t)) o)
Y(Onew = K(C®x(E) +n(t))

s |y s (60l 5 S pdicag) (s S Cunl i (8L (laodls (3,5 39l o
a de Jlosl | Gy i ()M 5 ndicag) i sS @bl > jslaie (yen (gl
IV cosl ouis oy ol
o § 90,5 Ao s G S e pile Comlior i 32 39 pdy J5S sl
ol aye (9= Sl (i s pdn S G ple (Gt 9 ol (Sl pas ©)90
Spiad S @ bgye (poyp 9 S (o2b) Ole g Wl 3 S wles ol e le
DALl 00 o iS5 5 > odls 3905 dellde 51
i) Y P8 4 i (sl
CO,, = ctrb(4,B) %)
if COy, is full rank,system is controlable
)b ¥ e w1

COppnew = ctrb(kA,kB) = k ctrb(4, B) v)
if COpnew is full rank, system is controlable


https://necjournals.ir/article-1-1403-fa.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

Oyl S5l (delduad) ale 4 s [ AYAY 5ol & o)laus FY 690 Ve

g jlas (Sily pis g (Sialy yii sl pule Sy Sl S 0 & bl )
0255 290 e Slam g U Sl 3 (6 s S Guyile sty s e 95505 oyt
Ol (g 8 RIS s Hlad 55 s (6 iy J ST 408y 9 3,5 81950 (6 s a0l
Al ool (p3ga3 39 e jome Mol (g ) 58

2y Slypiled oy ) ool (13505 3l o ) Ly s (s pdiag) St 55T
DaJasl JolS' sa5 0 51 o 6 diag; (meple Camliso plis 035

CSTERILETY SOt

0,, = obsv(4, () (A)
if Oy is full rank, system is observable

ONPICR STV AWy

O pnew = 0bsv(kA, kC) = k obsv(4,C) @)
if Opnew is full rank, system is observable

391 o il ot pim S pdicug) 45 35500 LSl (b S8 sl oad plosl glisl wsles
Gl s el Lioed g 0l pi (glacdad )d 1o sl pi 4y Salind (0458
Sl a2 5o 1) i (650 Canls Lolol i 50 JKl G s 5 30,5 (o s
Ml""’ (s (60339 )"bl'p"’ Cowsd "“'“il"gf" losl> (P90 39“ 4o )"| 2 ol d)‘“\-’b [Ead¥ud
.[Y'].)y. A!z»‘9>

)l> Y p 8 4 s Sl
eig(A) = det(SI — A) = |SI — A| ()
if all eig(A) is in LHP, system is stable

)l 54yl g S 6l
eig(A) = |SI — Al = (§ — A1) (S — Apz) — A4z (")
= 5% = S(A11 + Azz) — AppAny


https://necjournals.ir/article-1-1403-fa.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

N e 83 w9 il e gt

R NI A K PR P CRERC SN | VR g - N | P JNMIL 3 IS-SE R

ApAy <0, Ay +Ay;, >0 (\Y)

aS Cowl 1ol 258 )8 (g350s joore o Ciowws )D i 0329 pdlie ALl by &8lg )
byd oml )8 sl g 208l 4wl S8 (63900 yoome o Cuouw )3 09 (slaloa a2 (sladiy
il ol YU bbb 90 Cawnl oo

CSTERNILETR CORRT{Je

eig(kA) = |SI — kA| (\Y)
if all eig(kA) is in LHP,system is stable

Y A e e SO sl p

eig(kA) = |SI — kA| = (S — kA1) (S — kAzz) — (—KA12)(—KA,) = (VF)
S — S(kA1q + KAp,) — KZ(A12A21) = §% - kS(A11 + Azy)

e aS cal oldl B0 <k <1 adglbygdind <0, 41 +4,, >0 550
055 d9 0l a1 S5 lie 40,5 o B (93508 st G o ) 1yt s 02 0lie
R ORG-S KV VISV R LA

smas a0l edlaiwl Ly o &l oo 4 basye 5,Slas Cono yiovaw s dabdl
20798 JU) s (55l S0 551 ol (63t €038 JI e (55 S0 4 MLP
332g 3 95 785 o LIF] 5 a8 (ool o83, 51 380 y5 cslosls ootz L g3l
08,5 b 0 b osds pbl slagjlwdns dllis (pl )0 5 Cunl oads plsl Waosls 5 cleMbsl )3 545
g Gl 485 plodl oad sloindin (g Jlosl o 53 (pizmen g Ml g nodls (g9 2 g5
ol 0 )] Jgdn g S5 By ol
YN O 5 (s 40 T
L ) oleMbl as s (5iby iy lolel Gl jre sbles souas uas sadSus

Yo Lu).c; S Pmrn (pas sl Cﬁl .\..sla.su.o é.s)ya\_i.w Plo.'{ 5 l) SleMb O,gl P .\;:Suo


https://necjournals.ir/article-1-1403-fa.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

Oyl S5l (delduad) ale 4 s [ AYAY 5ol & o)laus FY 690 WY

)9_|o 4 omas el kel 25394y Lan.uT)B s d‘)’. OL..JI evs B ud)f ol b O Jlo

Wb jgate (oo ]y ) sl Shy (S (mas oSl (sl X5yS o0 )8 odlitul 3590

IS ORIER

oMbl Jusly, Y

Silse bilay ¥
09 polie O

Seolisd 5 (Soliwl ae ladSi godos ity 90 & Gl o |y e cbaSil
225 S5 g3 el e 5 iy mas aSd ) (Silil e Sl o ganaib
sl 005 0351 g puiy = Sili] g aSs L3 s

Ol a¥/ Slae as¥

g8 4
=z &
R
Vs

dw ‘_;iul.».wl (eas sl 50 el AL Jl> ala>) 82959 )’l uz.gt; Lmt'j w9y S U.sLMS\w:


https://necjournals.ir/article-1-1403-fa.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

W e 83 w9 il e gt

Cjo Al o YU Bllasil g oUls Ly coszmg g (ad o (slapiansas (1,5 Jao g (oS
o3l (53l s3SI S b Sl oy & 5 85 o ] S e (slnSsd
IV ]2 didls

Y xSt bl o MLP s 548 clie ) )3 odlitol 3y50 suuae (54Sih
Jold BaSd pl Jgome yobody Ml oo (S gias (s 4 (la)lidlo (n Fake | (S0 9
el Gl Y o g (298 Y S0 (62959 4Y So Jold oAb gy 5l (slasgoome
VY] e yiiio dY 0 Y Sjg0 dy gl 4y g) (Symme )3 9 4SS IS )3 (6399 JUSws
S8l coml yle 8,8 L 5 o wae oSl gy e e &S (6,500 sandab
AL
BL g Sy g (6153 Y
Jub s 90 5l Sy 630k Y

Dgid oo 0313 aS S Ay (639)9 (sdlid o s (g ( Iy b Canpyw b (6080l
x5l ) bl S35 (ABly Gl 4 (St b 4 Gy o Wgd oo e sS4 oy
i dbae Cloa (6153l w9 NN ST als jo o )3 o5 canl (pl (558 Cuw e b
D5 oy sy g g e Olgs 4y (61:53L w50 Jike 4 g sl oalal LS 1 005300


https://necjournals.ir/article-1-1403-fa.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

Oyl S5l (delduad) ale 4 s [ AYAY 5ol & o)laus FY 690 \\i

[Ty oa
. : L N
/ h

wlsly

MLP ae oS5 sl Y S
u.‘_‘.a.cd‘guuwl (W) 53)91 QY»U9Hf6Ma$4£M»® by).a uy.u)\lyc)ﬁ dold] »
DM mas aSd mac aSd 500 Ojle 4 a0 o Sl ) it Je 1 o5 S &dly 5o

A2 s 363 1 4kl 350 i Jles (6)L3, B o)l

N

9= 0l +b ()
i=1

e=y—j (%)

85 0i(X) (omas $2Sb slapiy 0] (ilwJie (295 T et (295 ol 2 &S
ol 3gy0 (gpas aSed iz Al oo Silude slad € 5 (bl e b ipius Slas39)
s ojlil gloa @ ((jludde (295) (mas &b (2955 5 plae (295 bslite AL 538>
ol 48 2l e Gilodde (293 5 plas (2955 Sl ol g dimleh S5 S
hl> ilo e plomil 13 1503 5 o35 pa b g (nas 454 0)lgen 41> 0395 pdy Sl g990
-8l ealawl Uy g o cayyad 3 58 4 owae (64850 opl gl Ban b sl o s

Al o dmolme BB 5 0ie culps ) sdnie ol gjle

N N
1 1
] = min NZ e? = min NZ(yi—yi)Z (\7)
i=1 i=1


https://necjournals.ir/article-1-1403-fa.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

1 e 83 w9 il e gt

Silwdms £

Sl Jde 3 g a6 Bl sl 00 ey Bg) Como (i (Sl 53 00 pldl (il
Loosly (13,5 39ll 4o 29, (Priaucono 5 (s3lo e ly adllas 350 alio el )3 bl o s
slpodly (giluwJue g (giloand (sline Ml oo (obipmyg ©)u8 JUS s 5 Bl g
L 53l 338 JES! o & by (53l J30 [F] 13 b0 oS 52k o5 5 8,0
48,8 plodl (gilwJas ;0 (Hg cunl onds ploul oS (0L o8 g4 51 8L y0 (slaodls I ooléiu!
e oo il glaglio Lo [¥] dlie 5 canload 48,5 Jlas )3 5155 (1540 Lol s
= R 085 50 g bomyg )98 JT s CansS aeld] )3 A8 e 0 W) )
o galr po g3 g Cnl [¥F] 5l ol lss loos g 8ly )3 o5 48 sales (55lo Jue w59,
St gy Jlesl (gier g i (595 12 195 805 55 ) L 93k )98 JUi) e
D9 o il e bodly (13,8 59l de yigy Jlosl b s 5 odld 33,8 59l do (lgiii

2 a8 bl o YU gyt ouas a8 (il Jde plonl gly odlitul 3)50 uas 4SS
ool 0ad )] Hla5 )90 (as 4Sd 4 bgrye DML 5 Jou

o 45ed Sl Y Jsa

WARRRR RSN Y
¥ Sl glaasy slaws
Qoo A gl S5 slaas
SRR Sl sl ol jlaae

Jodz ;0 39350 CledMbl sl 1ial LBEMLP  uae aSid (si00,80 (sly (0axie Hlid b

Canl 0 (B yro [¥] 3 jdlus opl g 23 o &) (g5l Jso pb! (sl 1y e S oy dipe )

sl ool Canty ialol i e 9


https://necjournals.ir/article-1-1403-fa.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

Oyl S5l (delduad) ale 4 s [ AYAY 5ol & o)laus FY 690 \Vd

0 03l yivled ;S 568 (slacdls 3 onds ploul sl g5l Jde 4 bgypo (sla JS dold] )

288 R SBI 0sk s S Ja
T

= P g

4dald
5
T
|

200~ \ .
o
" !
VA " bt
o Vv B A N A A R T e T B R P TT S AT R DL I
v ! v ’ v
V1
200 (- v
400 1 1 1 1
0 50 100 150 200 250

aaj
Pl (595 2 298 GH)5 S0 50 9t s (55l Jute ¥ S
0l 03l Lt y5 JSd 0 YU 5o oud pbsil (gilo Jde 4 bgie JSlglys (SuiSTy jlages
Dy Al 5 8.8 ol ploul (g5lw Jde Mil K05 yoo 4 s SuSTy, joolie dj ol

98 CRB S B3 53 (et s b Jda slba BNIS) 3 o gad
T T T

160 T T T T T

120 -

100 -

Adald
T

-300 -250 200 -150 -100 -50 0 50 100 150 200

s

295 OR8 S )3 e s (S3be Juka L (FasS1y jloges F S

Sl e gy Jlesl pas el )3 5 05 (58,5 5 3 b s (Silo e j gla S
bl (S8l lajloges ol yon any (eloidin A gy Jlosl il 3 (pizman 5 005
Sloas ool s S (il e


https://necjournals.ir/article-1-1403-fa.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

Y

e 83 w9 il e gt

4a)d

Adald

4dald

1200

plngen 33 5395 (B8 I3 Ly (s law Ja
" g T

1000 = A
E

600 [~

200

0
-400

v \,”\,\‘I\ ! A

- A N A - Ny . ~7
NN 4\[//1,\/ IR e A e et YA \,Ln/\r\\,\\h/\,\‘_h,\\”ll\\/\/\,/

50 100 150 200 250

Qe

So gy Jlesl g g g 05855 S 0 b e (3l Joe DS

gy 20 Chgy Jlee) (gt 9 Jagd B8 IS o by pleasa (s b Ja (sl R8Iy
T T T T T T

- 1 1 1

350 -300 250 200 -150 -100 -50 0 50 100

Ol

S gy Jlesl g g 5855 510 0 b e (3l o ez (SuiSTy Jloges £ S

O3S Al Aa Ghgy Jae) Ly g Sasd B8 BT 3 Uy plagan 5l J2a
== - - T

[
W\
RN
(NN
et

ATY A A a
MM A NN st e I, NN hp N N - ’—
W - Nrre N, N \"\/\,v\l» O VIAVIRVIN

Y

50 100 150 200 250

Ol

ey gy Jlael b g g (585 i 50 b s (g5l Joo VS


https://necjournals.ir/article-1-1403-fa.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

Oyl S5l (delduad) ale 4 s [ AYAY 5ol & o)laus FY 690 A

4dald

gy pa gy s 9 Sasd b8 BT Ja by (g Jhe e U R30S1 oy lagad
150 T T T T T T

-3 25 2 15 -1 05 0 05 1 15 2

g

iy w0z gy Jlesl 5 g5 285 3 10 b il Jae sl (SuiSTy Jlaged A S5

e dous sl 05 03] (3lodend slacdls Jl Sopm 4 bgrpe slbd i 5 Jghie
acdls )3 (il be 4 bysye glas ol gl SSE g RMSE MSE in s by 4 bgs e
SSE 4 Lt clasyo (5iLee yis RMSE s clagyo xSilie MSE el 005 us) 1 cilieo

Cawl 005 o.))si u)Uab LSLQ)L""" )‘ Li;)m J?A)B asld PN Ju..wl.)L;a s ul:u)n E9oxo

N N
1 1
MSE= 5> 0n=90% =5 ) (@ (W)
i=1 =1
1% 1v
RMSE = NZ(yi -9)? = NZ(ei)z (%)
i=1 =1
N N
SSE =) =907 = ) (e)? (v)
i=1 i=1
29 Ogh A 3 S Y Jyon
MSE YeV/AQ-b
RMSE FY/fyay
SSE Hef/vyYsy



https://necjournals.ir/article-1-1403-fa.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

\Q e 83 w9 il e gt

oloiinn Wiz e,y Jleel (g 9 10 g5 <l o las ¥ Joux

MSE Yev/- £oy
RMSE AR
SSE Hev/vass

ooty waz (g, Jleel by s ngi > jo s ¥ Joax

MSE <IYYVY
RMSE ALY
SSE INIAAYE

oo 5l g0 bolyen (oole clls 3 las liee ol 0 03,9] Y Jglis ;5 a5 435 Lo
S5y 2= 55 Sl ade (Solal JUSw i 4 1258 99)9 b 4 1 il oo gl Ll
2 905 o mas aSub bwg ilwJde pbol il o cely 9 3,135 o b dbgyye SIS
0= 035l YU Jolis )3 a8 &565 Lo Lulgs ool a5l 328> (gl e Llgi cad omas a8 ol
ol Jaled deg (6 i (sl ol

mas 4Sd sloodly g5y p Bl ZBly (5 uae aSd 4 odls §J9ﬂ Ao gy Jlesl b
dgmr Sl (ouac 4SS bawgi silodde 59y p g8 B LR el ul (4 9 335 o Jlos]
030> dlgidin s hgy oyl plo A8 o ol |y ledl ol YU JIKS] g Jglis )3 o 03,9] gulis oS
b sibwdie 3 255 U (295 4 dlie (pl 3wl iloJde 3 g U LS (sl 0
abogrpe ooy plxl o5 500 lagsby) 9 bt 3 (Bo) crl 3l Olgise 9 bled o0 S
2g0s 02l

i 5 33L 3 (slmodls 5,5 39l de gy Jlal 5 s (3L ys5 wianw 3,5des dgugo
3y Slas 3914y ol 03b 039l daldl (> i ] 45 039 (¢ St Juoyd chyld (3L y e

ol 03 03 )51 105 Jgd 53 YU (glacans )3 b s 2l Jls s (lio 2 (s3lo 0


https://necjournals.ir/article-1-1403-fa.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

Silo Joo 0,8es 2500 B Sy

S os 3940 be O 8kes d9ug b2y
MSE 7.29/2
RMSE 723N
SSE 743724

T 4ot -l 0ab 03 )5l b dus y2 )3 (gl (sl 29290 slbS 2 (slaloged )

e gy Jlest gai il se glallas il ) 5 ol gl g0y slalled (g slis

AT oV A Glaojlad 598 0 a8l )3 Hho Lyl wax g Jlesl b sy slas
Ard e GLE 1) F oYY o g clacdls

3500

3000 A

2500

2000 A

1500 +

1000 A

500 A

MSE1L MSE2 MSE3

s Slasyo Sikoo ) Jfoges


https://necjournals.ir/article-1-1403-fa.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

A

e (8L 8 (il Jde dgute

20 A

10 -

RMSE1L RMSE2 RMSE3

800000 ~

700000 -

600000 -

500000 -

400000 -

300000 -

200000 -

100000 -

0 1 I 1
SSE1 SSE2 SSE3

e Slay o g0ome Y loges



https://necjournals.ir/article-1-1403-fa.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

Oyl S5l (delduad) ale 4 s [ AYAY 5ol & o)laus FY 690 Yy

S 5 domis .0

2 09390 g5 w5 Bla g odld 13,8 39l de pb b dds g, SO (gl 4 dlie ol )
Laodly ccalizes cdls daw 10 (gl Jde pbol .l ouds aid by p wiwaw (g5l Jdo jd slaodly (¢,
Ol 4o bgye @bt saulio g (ooleiuiy 09y Jlosl by 2gi b Laosly 5 529 L baodls g (y9

i 3l bles Ty (gilose 53 0nd 3l Sleidin (g gy 3 )Shos IS (gilodunsd 4
Silw e 48 olosl b o el Jlaws ond dlgidn b b, Jlesl b (gilo e (s
i Jie 1 (355 ) nlplis bl oo s 2 JeloS (6l g Al yo (o plate Wi
(sl 0l 0313 loindiy cng gy Ml I3 )90 s Glailod (oloS sl 53902 54l
Ol lme dw s an g L /A% 5 Shae (2351 ol o 1)) g5 03l (slapimmn (¢ jlo e

S o ol 1y oad 00ly iy Lds gy cuslio Hluw 3 Sles las gouiS

@b.o

b ol g @598 Jal i 2l s 9 il Joo ,(WWAY) g 00105 5 2 o g 08 [V]

IWAY ol s o (gl (Mot o i8S gpozeis MLP uas 4805l odldiu!

[2] Aetcher A.M. (2017), WIND energy engineering: a handbook for onshore and
offshore wind turbines, India: Academic Press publications.

[3] Calmikov A. and K. Dykes (2015), WIND power fundamentals, USA: MIT
Wind Energy Group & Renewable Energy Projects in Action.

[4] Johnson B.L. (2006), WIND energy systems, Denmark: ELSEVIER.

[5] Hampman B. (2013),WIND turbine-related noise: current knowledge and
research needs, New York State Energy Research and Development Authority,
Albany.

[6] Garlile D., Davy J.L., Hillman D. and K. Burgemeister (2018), A REVIEW
of the possible perceptual and physiological effects of wind turbine noise ”,

Trends Hear, Vol 12, No 2, pp. 142-163.

[71 Kick D. and R.N. Clark (2006), AFFECT of new blades on noise reduction of
small wind turbine water pumping systems, USDA-Agricultural Research
Service, Vol 12, No 3, pp. 402-421.

[8] Lang G. (2017), ACTIVE noise control technology for wind turbine, Revista
de la Facultad de Ingenieria U.C.V,Vol 32, No 11, pp. 507-512.

[9] Nianu J., Rosen M.A. and G. Naterer (2011), NOISE pollution prevention in wind
turbines: status and recent advances, Sustainability, Vol 3, No 13, pp. 423-431.


https://necjournals.ir/article-1-1403-fa.html

[ Downloaded from necjournals.ir on 2025-12-07 ]

A e 83 w9 il e gt

[10] Maizi M., Dizene R. and M.C. Mihoubi (2017), REDUCING noise generated
from a wind turbine blade by pitch angle control using CFD and acoustic analogy,

Journal of Applied Fluid Mechanics, Vol 10, No 4, pp. 1201-1209, 2017.

[11] Oerlemans M. and L. Fuglsang (2012), LOW-NOISE wind turbine design,
Siemens, Germany.

[12] Powers T.B. (2017), SOMAN rohan; malinowski pawel ;ostachowicz
wieslaw; schmidt paulsen uwe, Technical University Denmark , Denmark.

[13] Pebasish D., Guangya Y., Zhe Z., Hubert K. and T. Artjoms (2017),
HARMONIC active filtering and impedance-based stability analysis in offshore
wind power plants, Denmark: DTU library.

[14] Qang R., Gu. C., Cheung H., Liu W., Lee I. and R. Cheung (2009),
ADAPTIVE active filter for interfacing wind-power DGs to distribution
systems, IEEE Vol 12, No 2, pp. 2536-2542.

[15] Ruo S.M. and D. Morgan (1995), ACTIVE noise control systems: algorithms
and DSP implementations, new york: John Wiley & Sons, Inc.

[16] Sngalls 1. (2006), MATHEMATICAL systems theory I: modelling, state
space analysis, stability and robustness, IEEE Control Systems MagazineVol 26,
No 2, pp. 95-97.

[17] Tarimi-Davijani K. and KO. Ojo (2014), CONTROLABILITY analysis of
renewable energy systems, Power Electronics for Renewable Energy Systems,
Transportation and Industrial Applications, WILEY, 2014 .

[18] Uei L., Mullane A., Lightbody G. and R. Yacamini (2006), MODELING of
the wind turbine with a doubly fed induction generator for grid integration
studies, IEEE Transactions on Energy Conversion, Vol 21, No 1, pp. 257-264.

[19] Uibken T. (2004), OBSERVABILITY of nonlinear systems - an algebraic
approach”,43th IEEE Conference on Decision and Control (CDC) (IEEE Cat.

N0.04CH37601), Bahamas.

[20] WHOM V. and D.H. FOWLER (1972), STRUCTURAL stability and
morphogenesis an outline of a general theory of models, Warwick: University of
Warwick.

[21] Yazdizadeh A. and K. Khorasani (2002) ,ADAPTIVE time delay neural
network structures for nonlinear system identification, Neurocomputing, Vol 47,
No 3, pp. 207-240.

[22] Yazdizadeh A., Khorasani K. and R.V. Patel (2000), IDENTIFICATION of a
two-link flexible manipulator using adaptive time delay neural networks,
Systems, Man, and Cybernetics, Part B: Cybernetics, IEEE Transactions on,
Vol 30, No 3, pp. 165-172.

[23] ZNarendra X. and K. Parthasarathy (1990) , IDENTIFICATIONN and control
of dynamical systems using neural networks, Neural Networks IEEE
Transactions on, Vol 1, No 3, pp. 4-27.


https://necjournals.ir/article-1-1403-fa.html
http://www.tcpdf.org

