https://dorl.net/dor/20.1001.1.28212606.1403.7.1.3.1

TEF Sl o 5 Gy 0l i Sl o o Us (5505 4 3T ale aolilas

vl 3 810 owoli 0 g § o et diloli 40 Leusbidpus (5 jlwplon
i 1 oo A S J 1S Joo (o1 b

ru.pl.:e Mtgb) L’E)Jc*}\‘*\;i;w 6J§~.$— (SRS

VRN 5 6 ACAZANVAL FUFIIPNEIE

° .

Sl 5 Sl i 5 hos (glag i 2oy (SbT 350 slaadlie o ese 3 S 2B el 6
Skld aled s mhee las s Slagsle el Slkes Slazal oS 35500 sled 4 528 e 2
Sl 75 (135) e Slacaalid oo 555 b 133 8 o o peime iy il palde 5 S slazy) sele
ssba dble ol s Slas o) ol s Sl e e W e (5 golal 5 el
LS sy K Olse a i ssdee Oley 553 Sl siSU ) 5 e oo LB LIS
BIC BRI L TR NCOUR PN VoS JPORGCIN YC B N PR PV 5 pe B oy geo 53 e oS 1S
sTlagks o Jhe gl pde Gl cod o bl ol ol o sl S (Salus
Sdoee Oloy Sl (gl iy 13 o 6 038 S J 2S) TS 5 S o s s Y
e Soedel 505y K IS sbe 5 LS e B 0T ladaly 5 9SS s Dbl Gl

gl i 3 Glay Sledd Jlie 5o Cosl 5 (Il Gl (8357 50 gy Lo e LW g St

(J e i 5) ¢ Ol O3 ¢ O3 ol8ils g 5 b oSl S 21,8 5y ige o)) ulis )8

mohammadrezaaskari76@yahoo.com
Ol ¢ e CL&: S oKiils iy 5 glaas o 5 ol g5l bl oSl g5 (L olos b)) (63,08l oS ke 55 Y
Rezaee55@chmail.ir « ol

Ol clgiol il Sl anis sl ¢ bty iU alSE s o258 S S (1S G eige 655
fayazi66@mut-es.ac.ir

‘Adaptive finite-time sliding mode controller

*Model uncertainties

“Perturbation

“Non-linearities

“Super-twisting nonlinear global sliding mode control


mailto:mohammadrezaaskari76@yahoo.com
mailto:fayazi66@mut-es.ac.ir
user
Placed Image


e b ol s el oy o pto SLle s beaabipds (g5luplKes Ve

03 sl ey VU s il LS IS senw = ze Ale s 53 Gilwand s LS e &)
el 53 sl 5 sl S & e & s )25 ST il 4 ol Sl 5 Shas & i
5 b oo Supde s Gl 03 ol glaaue Jeeos S Cles 5 sl Gl Dbyl
O Gy wlonmsi = @308 g5 5l G cal e ples s s e (Soblulein
&)ﬂ@# oY alie 5 Slosl OB b amlias 5 glabuls Sladllas Gy b Sl 5 Isme Lo 5 o 5

el 0L

e.l_..SJJ_:.S ‘er':flﬂj eJ..SJJLS cdu\.ﬁ C,:.x]a.% rJ..F« ‘L;F«L‘.)J U’?‘t aj.:?n.»)' cC)YW?‘ :6“w ﬁuoj‘s
)

'MATLAB-Simulink



vy |f,rJl,é,‘/,_gJ%Uu‘rﬁde;‘mdjij’uf‘f‘b“u“j

HPRTY

ol el Olgr b 5 slomml bbb 05330555 (Sdomy Jds & ) slaans s
55 Saglsl Sl s el LS ey pdS 2l s aseie il Sl SO b ile Lais
g3 i 5l bl alge S Ol o3 al o iy el L sael 5 Las S s
sy Slkes sl i s Lol s slacsssl 5 Slagsle (el s 8 Sl 285 5 508
5 S ol L L ol eage 4 b sl Wl 5 sl (S5bT slidy s mhes
W4 o oy 18 2580 D J 280 (b s al e (el 5 e mla 5 bl
ssbite 4 J RS dige 3 iy 3,055 G Olse 4 et b (6l e 3530 e U s
Gy 9 i Olllae j3 i) o bl 4 S5e o ble,y olis w"’k‘ 0 2 ) e L;)'L.TKM
S Ll 15 b ol el iy i 3 leplKen 5 Gillas caas ol s e bl ey
055 o) bl sl 1 S ot Slataaksl ads 5 )bt SV gl 5 (L5,
5 e St 4 e a5 bl Gkt U daals Gy cnl el sl sleiy
ARl 03 L e S B s o DM 1 A0 Sl A e s ddie laialad aie
sl 23 (el o iy 5051 b 5 s pliilanl Olslie b 4 g 2d 53 Oliebsl peha
&S o

Sl o 4SS mhen (slas 5 (SIS0 Ol s 2 8 s el e s ke
sy sl Aol s 4T e G Gl ssms g 53 Sl S ane e Sl 5 els
Sty Caglle 5 SyliS 51 wle (il (21 ol 6 iy Sy ke e 53 ol o shlanl
5 AE Bl ) Coanl (unds opl o3 s LS el gl i Olsline 5 Oliisd
S slsl 53 ks (slas 0 1 Slatiy sl 5l enal Sl 213 a0 Slla (53luaig:
5 oWl Sl Ll oS wg 5 pslie S 02 SIS @ 5L (s e w0 5,8 e 13

'Adaptive high-order super-twisting sliding mode control with nonlinear global sliding surface
S e 1SS bl LOE e 53 Syt 0T odinsl 35y & bl Jalo o5 il 0 el ey oo oy
c(Lee, etal)) sy VU mshor 55 S Slid ol il s 53 Sop S Skl el oy 0 SV sl 40
2015:108-117


https://fa.wikipedia.org/wiki/%D8%B2%D9%86%D8%AC%DB%8C%D8%B1%D9%87_%D8%AA%D8%A3%D9%85%DB%8C%D9%86
https://fa.wikipedia.org/wiki/%D8%B2%D9%86%D8%AC%DB%8C%D8%B1%D9%87_%D8%AA%D8%A3%D9%85%DB%8C%D9%86

e b ol s el oy o pto SLle s beaabipds (g5luplKes 144

ol s A 0w (Soss Aas A s a elis el ey wlile s 1) Cpalad pe
Sl mls mme oo s Sleang s Gl glacls Gl gl 86 als
b Sl sl el el e Cupte wlile 3 (i LSl Gase oSl
gl ele Saa s e il s e Clial 4 slaws gk 4 e 2l 03 1y (6 eyl
CB s Sl s b el 5 pslie ay il IS 0, SIS WL s
G5 shasl Sl s 53 o bl ols el iy Sy e w53 s
Caglle 5 ColiS Ozl Carse el ol & cl Jie glaciabl pde 5 OV (e
oy ile ls 51 Fp olgidng J S o) Sl osdle 58 e i onl e Sl
Rl 03 iRy e S g a1 s dsdeee Ol ol Ses ()1 ST s Dbl s o llaels
SIS 2l CdS Wl ols el ol (SleamslSy a4 S Ogmen hYs L,
So Sy s I V:w;iu 3 S e e (M8 Oles 5 Jislie Lol o e (oD
51 Db Gl g 3,555k eSS S S e Sl oK 5 as0lle s
Mo oVl ol 23 (ol o mniy 035 53 olnil laosls b sssliss 53 (21 (a0 i
.5 gl Jal gt
i 9 Wbl

5 8 gl Sl Slaly w5l @lane s e ol el e
sbasss ble 5 Jisdem (ilolil w2 el o ol Ko 553,50 Db
Ble S 503 S sl S 5ba | el ey Sladl 5 sl I3 2Ol o ) s
e S S s (LU, et al, 2021:402-458) 45 e walp 1 Slles o3y SLis e
a5 eas o S 5l oy sbay 4 550 e LS Olosle Lo U s S el el e
SN guams (Jlcnll s o o o UG w0 Jle gla0L 2 5 Sledbl sl e sla0l 2 s
Sl g Lol W5 ol lal,d s 4 oS a3 g 35 ol (el § s Gl ollsd sy
o rat 53 ki el e i Glae Sladlss Ypens 5 dien 3 e Gl 08 S
St Corlin (215 sy T 5 o3l Y g al oy e 53 338 e 1) a0

Solwesly Gl riewbe S LB 515 atils zbe s Y o u.;.»U oy bl



vy ,f.rjgﬁ‘/,_gu%,,u i v o285 (5555 5 2] ale woliliai

5 023 mlo Y paame I lodes (i il o 155 el s Sy ke slas S
oy ol G5 e 4z (RANIMI, et al, 2020:1-49) 1,5 o 515 sdmy s 5 o3l aeus
St hos Glag 5 5 QWS ol = slas plad 035 Ja o b oSonins eSSl S 3l
5 s las s 5L S 5 bl & alaes U (Salel ST i QWS el Gaa &S
Karimi Zarchi, et al, ) > sl o S Colem glaanze 035 wvg Oljen
(Y oY pV-4)
sbmsl a6 emis Jsb 3 1 agalss pde Sl b plgil Sl JBL Oli s 5 Ly Coale
Conlad pde 5 gl Caalad pde ad e Oliabl pde LSS Coabd i (Jlallpeas (AS
€l Cose 4 aS glac ol phe ol mle Sl AL slacaald el pesdle L st
St 1 sl Slae s (a8 5508 5 oLzl &b Vet ol dle) dipd e odalie
S 355 e e wﬂb o) JS Cewdpml 5 CewdVL sl s e alad ple S oo oy
ekl dacaadad pde nl el gl il et b (Selus Sl WS e
Bai, et al, ) 5550 jasia il 5 slesel g b Bl el s s cilshe 0L
53 ey Sobl Carsy w4 plaes oUs el o e s sdas G L(YSY1NYRYIVYYE
ol oy 5> Codbsn sl 5 o3 lacalad oo nl el 3 ROl IS g e 5ol
Trakulsunti, et ) s s & olaws & ol Ko gl Ssbol 55 b go 5 (5 plusllanil ¢ olbs
S B 5 pm 22156 ol a6 psede 3 ol oMl (@, 2023:538-557
o5 (Rejeb, etal, 2021:1-24) el L2813 S 5 (g pdyllanil i g s lutd)
o3 53 e saailie 5l el iy slac e 53 Bl Gl Sl S s 6l
Slegsle b 5 W5 (ISl 3 s pdyoilan sll b 655T Ob s 6 i
Gl ol o ol > w5 Sl o3 s piyolasl MAATs OKes 5 515 iar)
Sl S8 g ol 2l L6810 s elenl b 5l 2ol b 5 L Glls cals

5 OBUS el 0L ol el (slae iy 3 conl p osdle OFVNFre sl Jlnind)y)



e b ol s el oy o pto SLle s beaabipds (g5luplKes vr

ol @b gy s el Dl SVl 5 &St IS W 4 olg DS s
.(Sokri, 2014:78-86)

33 3ae O G2 aam 5l el oy Cand a5 O 51 ol s 5 Il ol
Sl oY Pl g5 a0 oLk S 55 e a5 AL ol WIS s ey 5 Shes
b s s, bl ol 53 ATV s 5 il 3,8 515 eslinuls )y ge Ll 3 OF i 5 al
Jb Il a el oy 3 Shas G285l 5 s 5 UM L gl pe g a0 i3 6]
o i3 oS ol (2B (555l B ATATAA Al 5 b mol) ol 03 S 5 pme a2l ¢35
Gl 31 S b e sl ol S Co e |y Sl B sile e B 1, el
o ge ol oy sl b e g el SIS Sy o e (slas i mul Sl
S 6 S0ka 35 0 I 550 5l day i 5 Sl aass o boadsl Canss 4 oS
P PSP NS N JU PP PRV P A RO USSP NS U R
8 el 5 gt b Jols Bl ol o (wls (o gt 25l 0 35 4 Dl (s
oy p wps Sl (Chen, et al, 2020:1-7) il (o ens a3l Slsle glanle e
5 e iy G Jold S ) 3L USSE g i 4 el Sae ols ol
M5 0l b s vl glas s 3 is dag sl o e ool 50 daa e il colanls
(Pl Dl A5 e 4 e s St 4 e JlS e L ol g e il
Bl a4 ar g Lpd a8 Sl GG Hlial 53 i 5 el e slatuza Sl
5 D Bl e Sl (S SIS S el g ba 25 Oles Se 5 5ES e ol
L ol Scms 5 Ol 2l b ol anwys MIT oKails 55 xids (3L .OT0NTAAL 0,0
ol s «alali etal, 2019:75-AY) w8 Ll iy oali ooy b 5 s3bal oly wonlis
53 ol o bl ol sy 3 05,8 G e 0,8 Ll a5l a8 el sl et 3L
O e 53 6l gl (Adobor, 2020:443-45v) LS o sl (63 55 50 lea..,, 5 ooolew Ry
el e3ls QLIS T u,.aL, 6, 53 ook g ¢ 555

lagenl Sl (ot b oplpl il o b (S5 sba (Jes glaptann 5

sl sl 5 s s e sshie 4 pl b el 55 4 (iled e glallax wluﬁww



Yo ,f.rjgﬁ‘/,_gu%,,u i v o285 (5555 5 2] ale woliliai

(Hashim & Hammoudi, 555 eslil pslie JS Gba sy 5l b dapten AR
5okt s U RS Gy SO i Sl J S i) a8 Camdly cpl 4ax 5 LY VIXRYIYVA)
Sy i3 = s, L, Pei, Ma, Ren, & Huang, 2021:40-51) .. pslie S5 sba
A a5 ombe JES s b b gasl 5 W (o ome 53 S laptens
sl a5, ool s> (Gambhire, Kishore, Londhe, & Pawar, 2021:1-18) .., .
i Sed S ze ahel s S e 3 gdome OF 53 5 g elily (2330 maw pl 4y e
bl e (I8 ) S0 03 g sl o sidome Oles 53 GisH s 4 o) Ko el (23530
(o s St b Siluesly okl (oS Tl (T Slals LU 035 Lls amgtins 5 O
ol (Liang, et al, 2020:1-6) x v ks 5 % SIS 5 Shas pizean
s Sllag Oglladl sy (Jyle 338 Sl oaeSd 28 5l el Culae 51 SO
spbie Sl JES 3555 IS 3 Codle ml wrsl Coale W 4 &Sl 1SS
Eol el o Cu e L3 618 s bl (Rahimpour et al., 2024:1-11)
e Sl e Sl g sl (Y ) O 5 (Sl 6 Se) L o 8l sla 2l
e S e 5 Sl OIS 5 L pd g g po B LSS Glacins 53 Conbad pe o
il Yol 55 el 1SS 5 Ol i & B Gel 5l 20 by pa 51 sl

S S 5 Ko SO0 el ) G Sl Sz IS 0506 S B s

6 Llge Sl Jlml s el s oluebl Wbl 2alS omen 35,8 SV gase
SYsb el col (SKee Sl b asd e el OUSEe 5 a3 (g S e
pdeOllans! glas aaly 5 a2y sl sl Sl eslinal 10 iSe 2l w1y el o s ok
I S iy, J(Liu et al, 2021:1-17) 1S SaS il ol e Supde 4 Ll e
03 o bl 5 et b gladililas oo Olos J 28 (6l clie sy S5 oo Olej 53
035 3,0 5 Sl sl Gl s 00 oS cl b SW 5 e glacalal pis ) sa

T &0 Calg o 0oy L3 Sl Gl s v Jpans i30 Sl J 1S iy, .o



e b ol s el oy o pto SLle s beaabipds (g5luplKes 74

s sl Waaalad pe b agrlge 53 (B3R a0 Doy 5B 55 0SS 5 555 o0 | S
et g20n (A e (ol fa gy b sl Dby () S RS 00 L
b agrlsn 53 Oy 5B 53 oSS 5 355 0 1K s 4y s Olej 3 wilile slacdl
ST 335 s 2 0551 (XU, et al, 2018:49793-49800) ol p slie HlS Layabad o
s dal gt sy S gl el ooy S ke wns 53 S 5 el &bl
Ml S e 5l Sty Slasplaal" Olse Lo Gaid 52 (VYY) OLKes 5 S
Slr! 8 Wy am ol & MOV b agrlsn s e i ol il e 3 555
5 bl Ui psba Ulge 8 68 pmanad sl aul Sl S 5 oIl s
s 3 el Slae a5 (Gl el 5 aST 4 Easn cnl S agrlye YD
Obs el ol Slapionm o & G il Wl ol b3l )Ll el iy g
ot Bt ol oL bim i 4 sgdee Ol J 28 5 S0sy SOl g 55l e ateS
R s Geod ol oo ladde js e akes e sl @ ax s (romen sl 03 55
5 JaS" Olge b osgs G s (Y0YY) 0l 5 o3l e (LONQ et al., 2023:1-31) <.l
Il S 5l eslinad b pille acSialus b iy alls (ual oy a5 (s5luplSen
ISl il 53 I s iS T 1S Sl esliial 45 Loy des pl 0 " LS s L5
spde Alble nl e lupllan 5 J 28 Sl SUo il nla 5 sdmy 0l 0 iy s o
poesdhe .l el (gl Kbl glacales e Gods pl 53 e lBdll s 5 J ol b
Ldd Sbleg bl cadle ml Saesgl o 4 G o) 02 @olgidy s ST 2S
35 GO G 4 Joe 2 Q*.”t oy Sble 333 g Sl LS
o Olge bosgt Gass s (Y0YY) oK 5 Ky (Hamidzadeh et al., 2022:1-13)
& "6 S 4y il aiban el 6 i s S (Sl 5 (S S e B oL s
Wb e aw b SUosal el oy e (Sialins gy 45 Al S am
o Geis ol 53 s e B e S kS 3 (68t oUlS (@S 4 e SVsles

U'L‘ Lv C_ﬁ.«:‘ ol 437\)):’. A.L.bﬂ\..ﬂ U’»‘"‘t eﬁPUJ ‘ULALMJ &'.'. L;)LWA.:M:: 3 &L'v‘ﬁ [P cd)l.wd_)w



vy ,f.rjgﬁ‘/,_gu%,,u i v o285 (5555 5 2] ale woliliai

Sl o & Gl 53 e () Silepan sl RS 5 Sy e wlinle J
.(Ding et al., 2022:1-15)
Sl oslinal b aisl al ooy s (3l 5 Sk G 53 (Y2YY) 0L 5 55
s S eSS ) eslinad a5 Ndwy 4 cpl 0 " ik i) Sl J xS (,-wjij\
b k3l al ey s 5> SVl 5 o GO I il e 5B b Rl
Ssp e Ay Sl eaesd xSl Sy P L S Copde 5 el s
oy sy 0SS b gy ol bl adls Slle SUley Sl 2alS s e g5 LB
Xuetal., 20211 ) cu 3 5dome Olaj g0 4 01 3, Shas 5 0wt Sl JolS G 4,
b oolie 438l el ooy i S 58" Gt s (Y0TY) OLSes 5 Sl (YOV)-TOAY
S350 Sas sl war 5L ol Oy b Obmy G858 54 DI Lir SUSS 5l eslinad
Glotend 5 ol Ol bt L3540 Sl J 28 ST (gl 2] 8 sy w0l 00 " 28
0y R Sl 5 S50 RS 4 ((JRS (62555 Glacossdes Ll s Oleposd Sl
5 s Sl 035wy ple Plos G ] 03 35dp e (Seal SUo T b
L sl oS T 28 G 5 4 5513 ) 350 0SS 005 e Ol ST 005 AU
Wang et al., ) coul sl ao s > clalizl Gl 5 ol e 4 esle slae,g
olas ol oles obay JaS" Olge Losg agn s (VYY) Oes 5 L5 (YYD 10
tm ol e S L el ble o e el e slaed ol
Sy plax! sl SIS Ll b o dolas Jodlpins SVslee (5ol ki 5l eslinal b o L,
o3 Sapia S35 2 sk nl Al s 4 gl Ses 0Ly oV OLS e 5 Sl
i ol DL 5 b el Blis s goliiyy o diSUES 5 s S 08 atenS Ol el
Shietal., 2022:1-14) wus Gl 1) 6,18 s Slle g o llasl sluly Wlazudl 55 5 0350
SLOLS «Sul (53 L oS ol O Jhass ool slagsosls 5 Gl 5 (S lad ool
Sl el 5 pskael LOT )l Slinte 5 alidl SV (oalsd pae o5 VL

Sl S gl LSS s Dbl s Do ssdons = Ol 53 Sl S sl



e b ol s el oy o pto SLle s beaabipds (g5luplKes VA

St I als sl cnl Gl st bl els el e Alble lagtees
SeSS L oy 13 a3 Sl J S s skl W) 5 coalad e (VL el S
e e 1 3 Dl S T Olge ol e 31 aul 5 eld S 5 s xS
eh 0l 1" o o (6l ) e b ik VL
055513 8 (esls owin, ol ) 5 Geios slesls Joko s o B,

Jho €l 4 258 53 5 3,8 i 13 bl Sldlae dam 5 tash onl 4l wes sl
D e @Blaa S laesls leslinl b due awlasl B sjls g0 005l 00 5L
5 ioms e 5l e (a2 s edd o5 IS i malr Sl5le 5 55 e cnl e 4
W3S L s g S350 o lzel
s sy (213 el 0 iy Sy ke e (ol g5led e

S b Taiban o bl sy ooy il oy ooy b ledin (Sias ol
sl S o5 Sl OV JKD) (e an Jile S0 S e S 55 (8Bl ol 000 0L
b o ladite Lol sl w5 S a3 sdams b ol el o O s el
S8 ol il s, Gles (Giacomo, et al, 2006:503-534) <lusl s o i
Cole o bdes (Guios (pl L3 s b Tosme dobaor 5oy S a oplaly 5 S e
S 3 b S Sy M5 e o i 5,08 et s il el J S
(Blal Dl & das Ol sl 3 gmge 5 h Bes 2 Boles I Culs, (et gl ss!
dbe oo 55 Lged Sl 5 slasled ol sl Ll i 5 lacualad e a5 Jie L ol

Z..U\o..)ui':u_éﬂ

Bj.bubdﬁ: p,:./a‘l.? aj:.‘?u')' \L{_;;'_-L‘Mﬂd-u_;é a:u."wd‘b)}a 6La>l.u R J}.b—
sles QM":

‘Matlab

Yhree-echelon chaotic defense supply chain
"Transaction-Oriented



v ;f,rJ%‘r&J%:Ju i v o285 (5555 5 2] ale woliliai

i sl ek
m orapes 53 e slals Sl uls ), Ol s
r Frpes P Lo 5 OB, o DY pame SNl iy 5 2
k o lislu 5> eale b o b
x, ol = s Ol bes 2 Lol i
¥, S adse Sl b s Al e DS S 5 5 S (5lkde
P Y PR CORICR PP TRT-T Py PR - W SR v

e Bl S e Sl S baislie b das e & e il el oKes

S b Al e oS (golhe a4 oSkl (Saey Lk (g3 s e 4 Ll 5l
ool b Lol Ol 53 e s,lsm o I S 5 S R TP PR
Ll o 4 1 SleMbl iy s Oln 3 35050 dhem 3l L oS35 358 g0 03551 5 3
b sl andls ar g b el o3 a0 b oiSUd 5 3,80 B 5s s &5 (Bl ,s gl i )
o osls b sV JSE D3 beiy b La gl ol ST (6,8 S8 slaanes Wy S
St Selis Jlo 5 w2 g abse L) e SO sl aslal 3 Gres s S

sl 0w S LS Qfa‘L? oy )

I . * PR Vi R + o i g
i o S i e enys

o oo e TP o8 ols (9OOOO 5 e 3 s | QOO® | 5,
® [ 1] 000 'Y ) (111 ]

(1) =) =

(1]
. by 9 Jyae B .
Jyane Cyge e ._.l’:)l.u Sledlbl oby>

6\&1\/“ u.:at Aj:eu._} Jle b)‘}cj]é R J_ﬁz
Al SOt b U el o ey s Lols Sledbl oS cl opl 55 lie cpl o
L b & 0> ol e (Sl edieslsolis ) IS s 8 sboles 553 e Jie Ol

AJ.L;\:})_AAJJ:'- )3 Ls)l;- L}.vLﬁ) 0)‘53 )) UJ)LLMJ J‘u\l‘ &:z.m-:J g_)LwS.l L;':.w‘jﬁ-).} J::JLL\.«:‘)\.LE.&



e b ol s el oy o pto SLle s beaabipds (g5luplKes A

el 3 53 3 Lol 0 350 Olpee b o 5 el ol pen sliS x5 b b s
38 e g sl o Ol ) ooy

x,=my_; —x,_4). o)

WSS gn S b (Sals i s Loyl Lol OF 55 &S Conl e M byl o
Aoyt Golie 1S Ll eSS a8 @l e et ) S (rg des 2 5 eSS
iS55 ol Sl M e wmss S w0, B o L eSS 5 Sy des P S S
sy i ol S 35 03 5 5 Bls il Sledlbl a5 Al azils S s b cpioeens
NGIU IS WIS VU U Y PO PRV COMRIN] O W1

yi = %y (r—zy). )

L tslie 0 Ygame odiSad gty 3 A 57 ke ol SoMB] iy o5 s T Lol
LSLAU;’)u‘“’ “ e)LJJD oJWSGJJS 6\.&&)&.« ‘db-uilb .J)lb ;5<:‘“"’ ;5‘“"‘ S35 9 e.,\.,sc)‘}:
thjj )51 c./\.\.ljj )98 D ‘5;('.:@.&5 )‘ JJ J.lL’ oJ»SJ.:J)S e L:)\J LS:..M; U:“)J'%;J;-

Cm‘aMdMﬂ)dJL&Abﬁ)wa\ .)ﬁﬁ)sb o.&f@jﬁ}j}}a)f

Z; =XV T kziy.

()

5 S a5 $35m e law Ol el ol LW Hlie 35 4 (1) 6 (1) S¥sles
01 53 a8 das e OLaS | OB IS 5 Lo 5 s dd 5 llie

(ol |3 0595 53 (ke Lol 5l jraS as e aS das e 0Lz X < 0

Cla.ﬂ 53 kw4 il s Cel sddd e dday Dbl a5 das e Ol <0
(S (S35 5

s e L 1 L W pde amnn 5 CSHL L s 5l i (903 5e 5 900050 2 <0

0 JSE 55 1y wel oy 4 Solus & dited (glazenS gladits (1) G (V) &V¥sles
Vsl 31 055 a1y St g e (S S Jlon Sloy Jols oS Jaiys LS o Choo s
Syl s s e (B O)
t=my—(m+1)x

()

y=rx—v—xz



A |f,rJl,é,‘/,,§J%Uu‘rﬁde;‘deJuJ’b/‘sf‘b“u“j

i=xy+(k—1)z

Ahfb )b}})}) JJ.»A.;(O) &h;\) c.)uj,.:i hJJ}Iﬂb = l - k‘jﬂ_ = m + l ‘b'ﬂ‘f:'jf‘

D h e 2

i=oly—x),
y=rx—y-—xz, )
£ =xy— bz
ik Gl pslie 4w Jae &S s Sl Ol e Salys S 4 ka3
LS)LWJJW Lo J))?'-J..v r&h oy A Jde UJ»“ .L\S‘;A 'J‘cjj; b o‘b?fl; éu;}l} )\ é‘e.)jlms/
4 953 ) 98 (Klur u"’L"})l‘.‘f"‘"’ LAC,‘M rJ&W}AﬁjJ‘ b“ljamas&ue,\i,\ilil.aﬁ)u
)jbﬂu “’\‘}“:’gfd UL.p‘ Mnygg.i)é L;“\ﬁ} cwﬁ‘u e‘):>L:) g:,\i-).i./\ﬁ lol L;th:,.:x.la_e <=.,\.9 S0 2 el
Loy S ol &b Seels & ol Lpd o Jixe Cowdpulb . GRS PR = S
by 55 0) Sebos Jis dilen plie Jie 55 0 03ls L a3l el 0oy (glaass
S s el o ol Osls Ol sl (Lei, et al, 2006:557-560) s ol ,\SKan 5
BEl f)b- YL )‘ J’:"L’ f)\;- 6‘.&&;&]&; r.l.c LL;-:.EPL.; U'i\ BE ol oJ\_.Ime‘ TSy gjm
‘ui\f ej}b Jdas C) CJLJL\N)J E) )\)L: g_;l\'l)i J:j: “ Ju\j.':'& LALS:J..LT U”‘ ;)‘;gf wjfjja_:
5 b o 1 el ey K o a5 S e Wl e SV Sl 55 L sl

Cﬁw\ o.\.&}% J’.’.) 4.24‘) Q)MM(O) 4.‘3[&& WT C)ﬁ Laas
' =aly' —x')+dy,
V=rx'—y' —x'z"+d,, *)
2 =x"y'—bz' +d.

s e Ol | ol oWl dy, (= 1L,2,3) of 5«
Cla.wjb)bﬂ Jles ersJJLScWTQYJQwAL” o}:ed)' Gl 6)@4.«.@_:‘5&{}.3.1.4 d\ﬁ
)}kwk‘};‘&)bb@yw\cé\j))M)Mbm&a}-wﬁb 6@0%)\53};&&)*&
Skes SIS 6l S Jre | S el aE a5 eiS U e Lo g 5 LG



e b ol s el oy o pto SLle s beaabipds (g5luplKes AY

53 skesls o blia el oy Wbl 358 0 4 S L 3 5 ol SVl ol
:Jj..idaM}jpﬁjd;\uc}«{f)BQYMUrb):nfLé&ﬁlg(V)@b

M(t) = (A +ADM(t) + f(M) + d(t) + 9(t) V)

M=[x y 2, d=I[dy dy d3]"
—-n+1) m 0 —-(n+1) m 0 ()
A= r -1 0 A= r -1 0
0 0 k-1 0 0 k-1

fOD =10 —x@®z() *x©OyO],

woaidl sl 5 el pslie Lol G sl sdasolis A,AA4 € BR3I%T L 5l &S, sba
Sl gl Ll &S el J S glagssss Loy sdsolis B(E) ol el Sl s
FCSRCHO P FENCIN NESE I SO [ IS Gy | I SO PV St [ SR (P St R MR ]
pe el ey SaSS sl di(t) VL O1S sdasilis py & ,sba ()] < py
OBk Cllash Jds 4 3508 mlaw 5 (9357 50 Ol LS Olugh 51 oL Cilies (Glacoalad
slosle FIM) ab by nl poodle ol o lama e 6O 5 n 5 Gwote Sl
s o 0L el oy Jie 5o 1y o 2
4Bl gy 39 Ol (A3 Ll 0diS T 1S o Il Jew 5 A1

(s Sln a2t (G e b (LAY JS2) a5 Sl J S 4 ol sk w0
5 slein 5 Sope 4 08 e b JUSE 5 plaw oY) (Sl

r(t) = M(t) +efm(r) dr, CY)
o
(Y K3 ol L;.Z};Jchwgmbl); .w\w%yﬁdﬂfﬁéj_’b@
late 5 &S o Gl [ Oy S 4 (558 (S ol e o b 358 b S5 4 s (51
adsl Dlamd Olon 51 o) a3 s bl sl 6y atepw G s 4 s
g e b S Al ys o5 dslee G w0l e

(t) = y(z(t) — 7(0) exp(—at)) )



AY ;f,rjlﬁ‘/,,gJ%:Ju i v o285 (5555 5 2] ale woliliai

w‘w)‘wdﬂgjgb&b)‘éf&oMédmy4(\')d)l&ﬂ)}

x3(1) x(0) x1(0) x(0)

(a) A (b) A

Reaching Mode

o X0 o (0
> >

A
A

Sliding Mode Sliding Mode

t

switching Surface W
A S J S () - Jsene o530 Sl uS (@) 18580 Sl S e sgde 1Y ISKS
Sl

Sl 54 e 8(2) = y(i(t) — 7(0) exp(—at)) _: ;3 e b gl 3 1) S
(bl ol e 5 e sl sladgal 1 AS e e 1 e Saalys (10) slas
el 0 yanal YIS sl 5 6 bl O:;U o e} e (S 55 OB

Ll o s 4 (V) dolee 51 B(2) =0 3

Switching Sur[arp\'

5(t) = 8(0) exp(—at) V)
Sl 3l ad e &Q\J&iz d:l,u&(\‘f) 45:@45:};:&« odaline
5(t) +ab(t) =0 ()

J;l.u“MWA{WJJMJ{JZ};JCEMQ&UQI&)@}\QYMw.aﬁljoﬁp_u'jc,_lﬂ.u

:Jujdac,.w;‘u.ﬁ)'d;l.u‘;)l.e)'@W(h)d;bujl&:éjféml{.m&f-
8(t) = y((t) + ar(0)exp(—at)) = y(M(£) + £ (t) + ar(0) exp(-at)) ()

:.Ljd» Cowd a5 5 dlslas (OF) 5 (V) Yslee J:ﬁ;JJaJP L
8(t) = y(Me(t) + €M (t) +7(0) exp(—at))

\Y
_ /(A90) + FO) + () + 8(8) + £M(2) + are(0) exp(—at) a0



e b ol s el oy o pto SLle s beaabipds (g5luplKes AF

ool o e Sl 0Ll Sl 5,5 bt B =0 .0F) sl Ll
p sl J S 056 b s aS ol S5 w il el G(E) 25 mla sy o bl
G g3 Sge a dalee IS 056 alul cpl  spd el an S e s d(E) e YD
RV [PCHR

e () = —((A + OM () + F(M) + ar(0) exp(—at)) (\0)

a3 S i s o bl el 0oy w3 di(E) ol W 25 STl call
S G Sl ool M s el S s Sles Sl ed g 5
350 53 3> Dbl as 55l sh 5 (SeS TS 0506 G ALl U WD
s Ol d () ol Ve o5 b ablie ccnl by 3510 5 g2y e SYDL (VL 0L S
R lEes Spdee (o el ty SRkl S S B8 J gl L
Bi(t) S 53 cman ol Cite Jseme il K pi8) o5 5k« d(2)] < p(2)
T e Ces 4 ) el 050 LS el pilE) ) s

p:(8) = lla(®)y Tl 2)

S 056 Cole walsl j ol e 5 ol e SO G pme 0 (VF) ol 3 S (5o 5b @
1,5 oS s dslee Do £ OlP e 1) (SeS

B (£) = —(5,(2) sign (8(t)y" +c8(t)yM)) Ov)

J8 056 S OV) dolee sl o ol e ol e G G pma €0 5 (V) doles s
08 055 S Wl 4 pss i 5 Sl psbee b Shls el slap 5 Ol 6l e
e S I S 2555k p G Ol 4 8 ol sy 5 s 4 e il
25 g o2l LIS el 55

05 e S e S Ol e B(E) oA e el (VF) sl 1 88 U1 S0 L
3550 Cd 43 Aslas o3

Bi() = cjuacit)yfn dt (A)

il e s 4y ISl = als J 28 0506 V) dsles 55 OA) dales 05l 15 L



AD ;f,rjlﬁ‘rgj%:Ju i v o285 (5555 5 2] ale woliliai

8000 = (0T + o 519m (00D [ sy )
= —sign (6™ (cls®y7 I+ o [ 15y 7l at) 04)
= I8yl + ¢, [ syl ar,
ot ol g = —psign (B(ET) 5 ¢ = —csign(G(R)yT) 09) daly
OA) dales 53 @ 5 € oo bl ol S a)lpe & a6 50 > slall
Oloobl Tan & 0 blin syl oy s Sl o) Kon 518 W55 b 65k il
S spb e a5 L s IS S gasys Olse w0 JIIS@YTIdt ole sy fol
Il o @ slie [l Ll Sl S glast Gl e 4 W (gl e
Seeles Sl 5 e (SIL 3pg ssRe 450 e S e SL 0SB 5 Ak e el L
o le b eopl posdte 35 e eslinad €llEEYTIN le 51 icmibine J 28 eSS
U 3 s e oslizad € 51 ools slie « olis, las [2alS (gl LS o G [y VM e
Sl 4 e € Slie 2alS (Sl g e 5l i il Bl 4 e Llge ol b ol
£ 00 5 00) 51 Olge ) o8 Jz8 050 55800 s (2lisy) S35 1alS 5 S5 58 J 28
SST ROWRTR S
B(t) = 8,4 () + a0 (t)
= —((A4+&)M(t) + (M) + ar(0) exp(—at) + +ca(t)yT (Y+)
+ 5,(£) sign (8(t)yT)).
PR dSe s L () dslas s edd a8 b (el e A e ) 4l
o (1) 5 ld (DI < pi(t) oS (osb a4 dimen sp0me 5 aldl bt VM) &S S
(VF) dsles _indas 050 L aS ol pilE) cpoesss B (E) S 5 5 ool anslidls 5 Cote e
o bbn sy el o) e (Sl s (1) S 28 55055 sl bl e s
Al gn 3L O 555 T3l m 5 Lsdp | San 8(E) = 0 233 s 4 (V) Wslas

:J\)}T&L«w}@b‘jd&!‘)ﬂj&k{“)u(\v) dalae 53 (Vo) J 285 gy ol 8 Lol

8(8) = —y(e8(8)y™ + 5,(1) sign (8(8)yT) — dy(1)) ()



e b ol s el oy o pto SLle s beaabipds (g5luplKes AF

S e A 5 1 G ol 4k eslgdn J RS s ol Shs bl sl

S ol PN EU R Olge aly 5 eme - oo dolre Loas o3l
1 1
L(t) = 50(8)* + = BA:(8)") (YY)

Sl 5 0l & o L(E) 51 0 8 oz b i (8) = B (£) — pi (£) (YY) aslas s
T o s 4 Aales (YY) ales 55 (YY) 5 (V) Laily,

i(0) = 8(0)6 () + . (£):(0)

= 8(t)y(~calely™ - p; sign (a(t)yT) + d; (1))

+8(30)-p )40

= 8(t)y(—calely™ - pi(t) sign (5(t)y™) +di(t))

+Bolp:(8) - pi(0))late)y 7 (%)

< l8®)yllla 0 - g (Ollaeyll + Ball syl (5:(t) - ()

+ Bolla(t)yllp; — RallaCt)yllp;
=—[a®)yll(p;(e) - ld; ()

(1 - ga)lla()yll (p(6) - o;(1)).
5 age 4 Olg e L (1) Wslas pl il ol B < 15 pi(8) > lld; (D] &5 5,5k &

S ol
N o N PR X O
L) = -2yl ) - lla, (N —=— =1 - Ba)=="lla@®)yll
V2 B 2
\AB
- 2 :
< —1ni11[\.f2||}f|(pg(_t) —lla; (1D, \IIE(.—JHQ)||S(I)}/|| ] (Y¥)

ls@®l gy 1
x( 7 + E)_ NL(t)Z,
VB

o . Ep .
K= min{qzllrllipd_t} — lld; ()1, ulji.—ﬁg}llé‘{_t} T}f”} =05 oba
Sl oo G5 s (1) s oS 58 31 aslite L Glbail 056 51 (580 42 b el

Sy e ljimajua.g:).)oublﬁj):&b;‘-f



AY ,f,rjg,‘/,g,,%,,u i v o285 (5555 5 2] ale woliliai

wtoﬁjé\jev\,&f\)bdjﬁuman r&u”f‘%d.ﬁ(.}dm)%ﬂ@ r»}u"w‘).)
(_5_}.9 JJLS v.iw.:.w el f‘)k}- C)YM:?‘\ 9 JJJ 6‘.&&;».:&]&‘9 fJ.O )}.‘,é}- B ﬂjbl»j: ‘-;OL‘)J
3 el oy wlile (s Gl S b okes 5 el iluand S sopw — i S5l 5 s
w5 53 (V) il g 4 antlisl SV 5 e slacaalsd ol Cov Sl
J_}":’w
J‘E DL {l-ﬂ"- Ti= = k::' = (lﬂ_. 91281 _5.3j Q)}»ﬁ L] b wlel ‘5LQJ:.A‘)L1 )}E.A w\ LS\J"
Q)}.\p L" V.Z.M.:w wijslﬁ B _)Jﬂl)li QY}&:&-‘ S ol U‘i‘ 2 u.p_}.e c(;._:_‘ﬁbj)’\; (’i;&
bug o oWl 5 Lk e ol (menere k) = (0.2,02,03,0.1)
Gl sl il Xsd e less (dy,dads) = (sin(t),0.1 cos(5t), 0.3 sin(t)))
el il sisobsal (x(0),37(0),2(0)) = (0,011, —9) <y 4 Sl (ola uie
JJ\Q)L\P C,.w\ GJATC,.M:JL: (\c\) dJL'.A d)k.wd«:@_v V':i)ji“ hw}s aS ‘;j:.\s L_SLQJ:.A‘)Q J.;JLS.A Lw‘
2l
£=3812,y = [1.01,1.23, 1.67] a = 14.35,0 = 2.31, 4, = 0.83, ¢

=442

(Y0)

A Ll dgb s o el o i 53 e O Ol 4 POllawl 4 Sl ol
5 el iy 08l Ol jke 4 pd e Ol Sle ey Y Olge 4 gode (giluand
C,Jl} .)))})L' OJMSJJ:S J’Q}) L b J"T,abu“ Lﬂ“ L 6“45‘)‘ de) ‘o.L..i:‘\jb‘ u»f)) L;;?ujj‘
53 dwipa eslinad 3y, (Chatavi, et al, 2022:1-19) ;s Ho, 8 LMI , oo b &
Lds Sble g Osd Jlas 5 L3530 Gl 5y, e 5 (Kocamaz, et al, 2016:476-487)
LBl (Sepestanaki, et al, 2022:103469-102384) ;> i ks Bl el 2 eSS
LS)‘,SJ Lds sl g uj.UaAb ob s ERES B ) 4@_},.2).\31 9 sl ‘ui‘)i“'a s
s e e 4 40 51y S SIS oS ol 53 Y (S e gl
U.:AE o}gr..:)' o e M Cax2 Y J;\AJ ol ol Jlas! WT L;OL%J ch&L&uﬁ u.:.ni.a"
CM}M .MJL;O olis ‘j>-)l>- C)Y‘)’L‘I}-\ B J.l.a LsLAC,.;A]a.; (:J& )j..é;- BE b L;OLM oJ.laUuﬁ:



e b ol s el oy o pto SLle s beaabipds (g5luplKes M

S ol Sos sla Sl e s B sba oleln s @\Jf&ACJJ«S;jAZda odalin

NG| a.l..:;i:b\ 6@&)) J.{L.w 4 g:,.\.w.; 6}% JJZS UL)) &‘)Lg AMJQL;.:

20
roposed Metho
lethod In i etal,, 2022)
Method In (Kocamaz et al., 2016) ||
I I

Method In (Sepestanaki et al., 2022)
I I

T
Proposed Method
= = —Method In (Chatavi et al., 2022)
Method In (Kocamaz et al., 2016) | |
* Method In (Sepestanaki et al., 2022)

|
0 5 10 15 20 25 30
Time(sec)

(IS s S o loea (213 el 6 i St e s S (gl s 5l X IS
gy Slepen 3 ol 4 S (s3lgndn oS RS 4S ul msly F s 4 e g L
i oS Ol (568 53 eiSURS ) S e 3k s el s ) e s
ol ot e Slaalsd ol 5 VS| ablis 4y Ghe st s o3l Ll s s
i)l Jagy oS sy e sdalin ¥ USE ll s das e 0L |y J 28 sadtSm ¥ IS
SOl e 53 Salediy oS UES rman 530l La i)y ple g ol 1) JS (D6 0 S
Sols etiaily) iy J,mS dbSKm ol odhe 5ols L ia, lo 4 o (6,8 bl s
(o Sy G s 385 S (ol (pl it Ol 5 g 5 03 GRS UL
ol OVl 5 Jde slacaaks pde a3 o bty ol el oy Sy e
b S Sl 8 das e 0L ) s e plal sl eSS OLE Jlab b alolist
5 dde slacaalsd pde Co bl 2l ol oy Cunde gt b el o e
RGSU VR V| CO B PG R



A4 ;f,rJ%‘r&J%:Ju i v o285 (5555 5 2] ale woliliai

0}
>
20l Proposed Method i
= = =Method In (Chatavi et al., 2022)
Method In (Kocamaz et al., 2016)
+ Method In (Sepestanaki et al., 2022)
-30 1 1 1
0 5 10 15 20 25 30
Time(sec)
0
0]
o~
>
Proposed Method
40 7| — —Method In (Chatavi et al., 2022)
Method In (Kocamaz et al., 2016)
+ Method In (Sepestanaki et al., 2022)
60 & I i
0 5 10
40
20 B 4
¢ S~ ___
o -
®
>
20+ Proposed Method B
= = =Method In (Chatavi et al., 2022)
40 Method In (Kocamaz et al., 2016) B
. Method In etal., 2022)
50 I N | .
0 5 10 15 20 25 30
Time(sec)

IS 63505 gL w ¥ IS

A 2 ol ST 28 Glealy L aS S35 and Ol e agileand mlE Ll

ol 31 s LS 5 g e 3800 G & s Ol (2l a0 s Sl e
oyt e =gl 500 S S Gl Slerenas s Ol oy S 55 Ll 003 S,
Lim o el 5 oVl 5 oo DS O gmmen cosllasl glaedoy Jlis 53 1) sbs ol
e Dl pess 5 LA b oagrlse 5o pten MGG 5 Cuslie pendl 4 (DLl )l
G e @5l K Olse 4 golgiy eSS Gl copl by ol il (o
FrrS ol 338 e s el e 3 e S S 5 s Sles 3pp 4 Ll
ol oy Slapten s adyoilanil 5 LIS 35 53 SISl Cgeal sdiasilES e spds

o\ff’ L 4..."\.\4& 3l 6“*‘*’)&5
Spde 3 o OO e O Sb Rl el s amlias 3131 e g5 sdtiasl )l L a5 L

5 g5 edle el Gl S Sl weils ol el oy 53 LS g e



e b ol s el oy o pto SLle s beaabipds (g5luplKes 9.

Godew Samle Coul (Simae Supde s Sols ey s GBS 5 OBWS b
5o Dbl (oSS mil 5 oHan 5 Sl b oagalae sl s pab (SO slas il
3lizal (eMB] (515 Sy ke 51 S 5 oS das e DL gl ol Al VL Cgasl
o s SSoedu] 5 sho, St () o) dug Cupde (np slag,sl
OB S me Kan 3 W) 5 Il 5 ool glacsbo 5 5l eslinal 03551 5 25 5al ale Sl
RO U Pt PSS TNV U | SYCSUN PRSP S IOV EE IOP SRR W CQRCH R |
53 bl e 5 85 S etiSU mS a6l elsd alae sl Sk Ll
Lol W) el oo ol Kalen anwg abexl SLIGH (ebs ol oo
(3l b 5 sl AT (6 Kol 51 SIsk (65 Jise 3l sh o oas,S LIS S b
w0diSJ 28 slwslulind dial Caeglie (5551 b 3 s co s o 5 s ol oy e
5 ool SLlBl s laosls Sl eslinal 5 lag, S 225 0,550 5 S B S
Goars b bl 5 sl (5l s S bl & A s 0L Sl il e )52
25 e s el s 5o e Dble s a8 5 s Sles s 4 WS el
Cogr Co e pskie 4 LA b ST 1S (gilesly b b e gla il 5 OIS (i
Coanl Vsl 5l BIobe il e wr g @Ok i 4 S sl el oy 5 Slley
3 el oy o e aie) L3 OWS Sleganas bl 5 Sabel Lis (gl G35 slaesls
Ulgs & i) I 8 o) s s5luosly 5 b 5o Sy aSenl pso ol a0l
Sy o Sl s Tl 0l 03,51 el 0y JES 5 e 3ledie 3 e Al
o3l oS ol 45513 4 53550 ool @lse S Olse 4 35 Sl el 5 el 3L
AR s 53 3 sn mdy 4 D3 Bl 5 oS3l oD I Ol pde g 5 BT oo
il 5 s B sdasolss belse cul ol sdiz ae 23 el o iy 3 e kiSU 1S
Lol 4 b ey el o 5o o358 Sl oS 28 WS 5 S50 (g3luesly 53 45 ditees
Ol cuie sladely @Lﬁ elisd ax-las ol 3l ol b Llul L oculgs sd 4 g
Sl S Blebe s el oy 53 by Cu e sk 4 3 Sl eaeS 1S

B &)’70)’“’&) LSJ:":"‘ &LJ“L&) g)‘:"-’-(J'e\ “j"\ C,v:i;Sj Q,&J.w S e ¢W L;:bls_j Jjgl.a&



0 |f,rjzé,‘/,_g‘,%Uu‘rﬁde;‘mdjij’uf‘f‘b“u“j

5 Sblid drl kS 5 Culs) e 0030 sl mle e 3l (il ST (sl
S b ol el 5 o3l O S 5 b 5 VS sl r o3 e sk 3l 5,8
Slaasg Ll #B0 Gel o 5o G2 Ll sSUES Gise l) S s
53 o ezl 63l 4 A3L wdls JLs 4 gt 3 Shes 5 o)lsl 5y (g Seda

3 5 A
i OB, L oaslaos umes 5 bagsleand 5 Lol 5l stslcwse g
Sl s 8 Sl s S0 Sl eslial &5 88w Ol e 5B el e s Sy s
U5 L e 3, oe 350 il e Sladaly Sl (las e 4 (13 a0y Sy ks
Ol bl sse Gk Sl baage alS cabe Sl a5 WK el
S5t s 2DIS SRl 5 D me a3 LGB s e (R (S el
Sl 3l Ol Gl b cwlie 5 e Slads Gl 5 bl e e b Slads CodS
Syt b oagrlse ps g pdiaillal 5o ool bl bl b e gl I L s 43 2laze
5 dme S Sande 5 LW fe ooty (LS L Sl ety 5 bales Al
gy opl b osdie e il O 5 Jles Sk blis 5 Sl 5 gL e
5 lb 5 S 1l BB ol ol ies BB L shes 550,580 ol S eslind
b ol g 3 Shes gl B33 laesls 4 5L e Sy 1o 4, S s3leesly
il 5 ileesls ln S Sl s il VL slaeuie (s Slleg s s
ol 5 s Sl b (Slogshe 51 B s @58 el Sl eslinad 1S (el by sl e
(saded pizmo |3 553 S J S ST cam ) il (655,00 tlies slaain 5o wline
St pde Co Yt o bliay 2y el 6y y e dlile K s e L
Sble J5e Cupde e eddelnl iass @oledn mb ol cdddles! OVl 5 Je
s (el WSl e 53 Colanal Sy o 5 sadoe OLSS 53 21 el o

\Jﬁ) wﬁ&lﬁ j)l.b}i Lg\a}.:.\l 4\4 AJLAL\» U'll 45 J\.SL;a &5 4CJ.....A ‘_gl.sﬁj}s_' QLAJJ.LA tJJ.a.a



e b ol s el oy o pto SLle s beaabipds (g5luplKes qr

s e dias Ol o ol s el bas Shas 53 (S 5l Ble 5 03500 Jor (S

Cildal i 4 a5 ol YD glsl 5 Jue slacalks e Loy o el Cfb

b dalgst 5508 s plis i 5 phes slas i Sl palde 5 50 Slaxiy 5 (215 el o i

o e St sl S8 (63,505, Olse 4 1y bl ol 015 oo eddelil LY 4 a5

3 yed e o bluay 26 ol o i

‘bolgwinw

T g ST R TSR OWI = NP A PR
53 L3Sl 5 ale DY same 155 U adsl sl i e PP W A WO e
S

5 Frean gn ol Sl gl S8 Sl s s ST sla tasy s @
o83 el 6y wlolee GlaOl > 5 a3 o3 LLlS 5 clid [ilsl gl e S

Ju).w &L.uu SN ;«.L>r.s““ 3 U'»’~\ B ‘:'L’;Cj‘b &&*' 5 )LZS B
t&bo

@3Bl jiou b s Caio 25 S b amslis «(VFAA) (35T 0,0 5 OlayT ¢ J,50
= Sl ols Dlallas aalilad pBs Cates e S sa (slas il plulid
VO o e aden JL

K5 o e ((IVAY) canbls (5555 o3l3amls 5 odl ol (So 3o 03 pman (S el (Lt
(b3l Sromely 3R b ke X ol o) s BN SV
O jled ez 5l Jlo — axio Sy e Sladllas a5 — ele asllad

(el oy 5> Sy Cunde (OV48) o (5 g galiazel el 15
A2 ol Sl Ol oKiils Sl Lzl v s

MLl s 53 Gl sl 5 IS el o b5L (OF ) e l5 Slaid



Qv ;f,rJLﬁ‘/,_i_,J%UM i v o285 (5555 5 2] ale woliliai

oo s JRdlpl Lk e Wb G 3la Lo e (Sl (5 Ss
b ST b1 (slaptm st g Bl g e 558 Sl J 28 (O0F0))
ko RS pedid phaal ol SLILIR 5 Jbe glacabl pds ) sl
NEN sl et ga Glagtnn 5 B ki
o 53 el oy o8l DU R (b ((ITA0) il (Ll s sl
Foled Vo — SBL5L Cy e 53 Sl ede asllias (B b es B
Adobor, H. (2020). Supply chain resilience: an adaptive cycle approach.

The International Journal of Logistics Management, 31(3), 443-
\iap

Bai, B., Gao, J., & Lv, Y. (2021). Linking marketing and supply chain
management in the strategy of demand chains via a review of
literature. Management Research Review, 44(9), 1263-1276.

Chatavi, M., Vu, M. T., Mobayen, S., & Fekih, A. (2022). Ho Robust
LMI-Based Nonlinear State Feedback Controller of Uncertain
Nonlinear Systems with External Disturbances. Mathematics,

Vo (19), YOVA.

Chen, L., Dui, H., & Zhang, C. (2020). A resilience measure for supply
chain systems considering the interruption with the cyber-physical
systems. Reliability engineering & system safety, 199, 1068609.

Ding, Q., Abba, O. A., Jahanshahi, H., Alassafi, M. O., & Huang, W.-H.
(2022). Dynamical investigation, electronic circuit realization and
emulation of a fractional-order chaotic three-echelon supply chain
system. Mathematics, 10(4), 625.

Gambhire, S., Kishore, D. R., Londhe, P., & Pawar, S. (2021). Review of
sliding mode based control techniques for control system
applications. International Journal of Dynamics and Control, 9,
FET-YVA.

Giacomo, L. D., & Patrizi, G. (2006). Dynamic nonlinear modelization of
operational supply chain systems. Journal of Global Optimization,
YF, O+ Y-OTY,



fljb u,aLJ 2 JGUA J_..a‘li 0wy o ko sble s th;.:.'.bsr.\.ﬁ ‘_gJL.a‘alg».A q9r

Hamidzadeh, S. M., Rezaei, M., & Ranjbar-Buorani, M. (v.Yv). 0000000

and Synchronization of The Hyperchaotic Closedloop Supply
Chain Network by PI Sliding Mode Control. IJIEPR, 33(4), 1-1r.

Hashim, S. A. A.-S., & Hammoudi, A. K. (2021). Design and
Characterization of Second Order Sliding Mode Controller for
Pendulum System. Al-Nahrain Journal for Engineering Sciences,

YY), ¥o-0).

Jalali, M. S., Siegel, M., & Madnick, S. (2019). Decision-making and
biases in cybersecurity capability development: Evidence from a
simulation game experiment. The Journal of Strategic Information
Systems, 28(1), 66-82.

Karimi Zarchi, M., Mabodi, H., Fathi, M. R., & Khosravi, A. (2020).
Providing Resilient Defense Supply Chain Model Using
Structural-Interpretative Modeling. Journal of Management
Improvement, 14(2), 67-91.

Kocamaz, U. E., Taskin, H., Uyaroglu, Y., & Goksu, A. (2016). Control
and synchronization of chaotic supply chains using intelligent
approaches. Computers & Industrial Engineering, 102, 476-4Av.

Lee, H. L., Padmanabhan, V., & Whang, S. (2015). The bullwhip effect in
supply chains. IEEE Engineering Management Review, 43(2),
VeA-YYY.

Lei, Z., Li, Y.-., & Xu, Y.-g. (2006). Chaos synchronization of bullwhip
effect in a supply chain. Paper presented at the 2006 international
conference on management science and engineering.

Li, Y., Pei, P., Ma, Z., Ren, P., & Huang, H. (2021). Method for system
parameter identification and controller parameter tuning for super-
twisting sliding mode control in proton exchange membrane fuel
cell system. Energy Conversion and Management, 243, 114370.

Liang, Y., Zhang, W.-h., Lu, Y., & Wang, Z.-S. (2020). Optimal control
and Simulation for enterprise financial risk in Industry
environment. Mathematical Problems in Engineering, 2020, 1-6.

Liu, Z., Jahanshahi, H., Volos, C., Bekiros, S., He, S., Alassafi, M. O., &
Ahmad, A. M. (2021). Distributed consensus tracking control of
chaotic multi-agent supply chain network: A new fault-tolerant,
finite-time, and chatter-free approach. Entropy, 24(1), 33.



a0 ;f,rJLﬁ‘/,_i_,J%aju‘ri»idb“;ﬁgédjju-i}’uf‘f‘l’“u“j

Long, L. N. B, Cuong, T. N., Kim, H.-S., & You, S.-S. (2023).
Sustainability and robust decision-support strategy for multi-
echelon supply chain system against disruptions. International
Journal of Logistics Research and Applications, 1-3\.

Lu, K., Liao, H., & Zavadskas, E. K. (2021). An overview of fuzzy
techniques in supply chain management: Bibliometrics,
methodologies, applications and future directions. Technological
and Economic Development of Economy, 27(2), 402-40A.

Rahimi, A., Raad, A., Alem Tabriz, A., & Motameni, A. (2020).
Providing a Lean Supply Chain Model for Iran's Defense
Industries Using Interpretative Structural Modeling Approach.
Industrial Management Studies, 18(56), 1-44.

Rahimpour, R., Sepestanaki, M. A., Mobayen, S., Mokhtare, Z., Fekih, A.,
Assawinchaichote, W., & Zhilenkov, A. (2024). An LMI adaptive-
barrier function global sliding mode control of uncertain nonlinear
systems with input saturation. Ain Shams Engineering Journal,
VO(Y), VY5,

Rejeb, A., Rejeb, K., Simske, S. J., & Treiblmaier, H. (2021). Drones for
supply chain management and logistics: a review and research
agenda. International Journal of Logistics Research and
Applications, 1-24.

Sepestanaki, M. A., Barhaghtalab, M. H., Mobayen, S., Jalilvand, A.,
Fekih, A., & Skruch, P. (2022). Chattering-free terminal sliding
mode control based on adaptive barrier function for chaotic
systems with unknown uncertainties. IEEE Access, 10, 103469-
Vo FFAT,

Shi, L., Guo, W., Wang, L., Bekiros, S., Alsubaie, H., Alotaibi, A., &
Jahanshahi, H. (2022). Stochastic Fixed-Time Tracking Control
for the Chaotic Multi-Agent-Based Supply Chain Networks with
Nonlinear Communication. Electronics, 12(1), 83.

Sokri, A. (2014). Military supply chain flexibility measures. Journal of
Modelling in Management, 9(1), 78-8s.

Trakulsunti, Y., Antony, J., Jayaraman, R., & Tortorella, G. (2023). The
application of operational excellence methodologies in logistics: a



fljb u,aLJ 2 JGUA J_..a‘li 0wy o ko sble s th;.:.'.bSr.\.ﬁ ‘_gJL.a‘alga.A 95

systematic review and directions for future research. Total Quality
Management & Business Excellence, 34(5-6), 538-557.

Wang, B., Jahanshahi, H., Volos, C., Bekiros, S., Yusuf, A., Agarwal, P.,
& Aly, A. A. (2021). Control of a symmetric chaotic supply chain
system using a new fixed-time super-twisting sliding mode
technique subject to control input limitations. Symmetry, 13(7),
yYOV.

Xiu, C., & Guo, P. (2018). Global terminal sliding mode control with the
quick reaching law and its application. leee Access, 6, 49793-
FaAs .

Xu, X., Lee, S.-D., Kim, H.-S., & You, S.-S. (2021). Management and
optimisation of chaotic supply chain system using adaptive sliding
mode control algorithm. International journal of production
research, 59(9), 2571-2587.



