/w"u)\ g/*?g)\ "U“\/wé



Sl - 5 easliils

POl ge

Sl (5B oS J 287 b
Sy

Y8 Al g5l Cund e J 1S

:ui,)LfJ
S L]

:Lo.:.ib\) ..\._.SL.»\
cSLé JSSQ 6@]‘6“.35 o).é J.".So GGT

Ayl ol IS am o A3 Cge ael Lb
JAsS-Gp 4l o

VYAE 40



ool B o ¢ b

J) W ool j350) ¢ csys ja

aS 9} 950 b ) e iglad

) csS2) o o) esSuiuna Jb



0132 SR A9y @ o oda
S o) ¢509) o o 9 ey g aS 9]

<Sh a9y a4 0 290 o



~

R cSlow) @9y @ o oduy
Job oo qoud ol (B lid ¢ cs)

Sl ¢80 csles j) el cs) aa) o) ¢ 50)



Ao Gbln) 9 Sl (Sladze ads e lazj j) Suid b

o b 2uj9d csle o

SWla 5518 oadl pde ilgpa 590

Ol aS @B 4085 s8] iz g comng o B piS> s8] ia ) laiy) g

oS0 S allaasue o cleain J) eyl eloaj dada); suiln)

st olSUBSD A —cip 698 3 esoliS ) csnled el bl p g

~

(70 csj9R 9 cdiibgo cs9js) o9l



Axho ) .
Ve e8P dodio
F e e s e by S sleds, Jof Juad
Y et e PID =8 -)-)
U ol s o5 39, b Candae S -V
L SO, YU NVEL i) JCEL g
O EUERVOA R JCT gl
VY e e o0 dulone Hylea by S -0~
L SOOI AR IS 2
1 OSSOSO JUELIRNCEA S JCst SR
Y Aot 636 s A=Y
¥ e S e Yol a3k Sl 3pgd Juad
L TSSOSO POYSINPNIC JESPPIPS | T ¢
N OO e S > sl Jms- Y=Y
OO 0N | [FUOICK I JCSU o S ¢
VO orrrrveervvemrssemssssssmsssssssssssssssssssssssssssssssssssesnes i &S > sleil,) Coenl -Y-N-Y
VB e e Sobke (593b Ssliys -Y-Y




YY s Sais G (g93b Salips —V-Y-Y
Y I 39,9590 (593 -Y-Y-Y
Y et RS s s Lyl 99 593L Swolpo -Y-Y
| 2 OO OO TR by an 5930 Solos -F-Y
¥ peiine S, ole 553k (sl 0ol aulme Hslas-0-Y
) et e S5 Az -5
FY e Silee il Gl (Be5 9 3B J S sloetns sy :P,gd.aé
1 S &35 sl 5 536 slo acgaze V-
o i gae alg —)-)-Y
B A il g oilyd ol LYY
0 OO OSSOSOV 6B S g gldae -Y-Y
O coeessmsssssmssssssssssssssssssssssssssssssssmsessansssssens &8 e slpwims yo (55 0L -1-Y-Y
] 0y o3l iils @
O ) et RS s R 0l (6 S digoi oo @
Y et tse e ss s eSS RS R R R Gilw aldg>®
OF o 73>~ (§99)9 00 IS gy (S i @
N Y— el otz clgzng Y

ii



0. ettt e et R st et et et e S J S -Y-Y-Y
4 §5 9 = S 536 Joo ¥
PY ceervcriunmssessssssesssesssssssssasassessssssssssssssssesnes evvesnsem st &8 o sl -V-f-Y
FE eeernemimsssesssse et sesessssenmnas st ssssesnes &l 4l s e -V-f-Y
Yo 658 elyme slalad o doxe o, -Y-F-Y
R S, il i3 Oy —O-Y
Yy vttt eeasnees LMI oS ol =Y
VA e erreeeeersesimmmssssssssssssssssesssssssenman s ssessesessssenns &ylbl bl s -V-p-Y
Vs oad o)1 ool daylys ~Y-5-¥
A, st R s Sl eass S b -Y-7-Y
AY ereeenanis oads ol (g louls Jasl i 5l oolazad b (6308 00usS” J S >k ~F-£-Y
AY e eveeeeesasme e kaR R AR R APSRUSUREN Ay
U Decay Rate ;5 ouisS ;S o>lb-V-Y-Y
F'X S Decay Rate 00:sS 73S 3 solanwl b eas ol )1 (g,luly Lyl s ~Y-Y-Y
AF o S ooy 5 (69953 59y Sudgazs —A Y
A ettt s et IS (69559 (59, Sudgaze —V-A =Y

ii1



AY . 9 69y Sadgizme -Y-A-Y
L Y gl cdlo it b s ~Y-A-Y
A et e oibezel i -y
AT et bR 00 Robust s3l8 JpiS-Y--Y
AY Canlad pae Jold (538 Jao -V-)--¥
AR ottt coslsy gyl b s -Y-1 .oy
Qo st s bRt b e At deera s st e s bt et EXJULY
S R 6 S Ao -1 )Y
S S haie G Ol 6l el 538 PDC suisS S >k 3pylgr Juad
¥ s Jolan laygige g Ob) SleSaalns S )Y
QY s Lyly, S5 595b sl 63 oaisS xS Y- F
LR, 55 g S g, b b jaé piaw (§ il > —V-V-F
LR SO L, S5 el 595k slp PDC (536 oS S >l b -V-Y-¥F
LR YOO, Ll, S5 ek a3k ile amd I Jool> gules -Y-F
Y - oolaze! sl faay (g3be s 5} Jool> gzl -V-Y-F
LR lazel jgam b gile and ) Jols mls -Y-Y-F
LR SO Ly n jele slagil slp casly, 636 PDC o0iiS JyuS puoans 3k Juad

v



VYoo by g0 j0le g95L S (Soline Joo ildae -V-0

Y)Y alis (55ldge,8 ~V-V-0
VY. $5gw— SUEL g, b b f ptuw il > -Y-)-0
VY e lat g0 yale 950 10 PDC (5316 0aisS S ol -Y-1-0
YWY - Ll) g0 ol 595L ile a5l Jols il V-0

\YY S Slolgiing 5 5 5 dous S Juod

R 7 S, et 65 A —)-F

AT 1 WOV Slolgaing V-7




OS>

09y 3 ol b (o o o S (gl sl (656 BaiS S (2l aal LG cnl o
90 9 bl SO il S sl ol &1 Ghg,y g 9 956500 S8 gy 0590 (551 PDC
oy Sn 1,5 0olitl 850« DC g5 Loy oads s3hl ol Ll

PID 75 4 Sle abo (pl 5l a8 ail ool sslazal jale (5550 S5 (610 (siliie sleeds,
- 0903 o)Ll (5318 J 7S g e uilagal J S gty J S pl 4 ol S

Sy5 s et Sleetunn S5 slp 3 o ams jo aS ol Gleds, Sl (S0 38 S
el 433,515 ooliiu

=5 5 Joe S el (gldd s sle et @Y il (3 0aisST ]S Sy (A 6l
JrS S e 9 090 Jol> 93550 (SUL (g 5l eolinal b S joes 9390 5 95k Sesls
=k 5L e S S el 5 (PDC) (slse g9 il ez oy Sl oo oS
o955 Sl oalitwl L g 39 gl 5ol (631 e (5l 5wl slas Lol jglaies o
aegozme o Lawgs Hai 050 Sloets sl Sl sl e 6l (S Ll LU
09— 3l (S ! ad> o i Slpetacen 3 eolatl 008 Jol> (Jas u le sleaglels
i S S5 (gl Sl eoliiwl b g 00,50 omie (551 olg slaas el 4 conl la
g oy oo 5l iome g 5 eoles e (paiz 4 Joos BB oduzey

Sy ilin > ol S ol by, 45 aitd ool (slisS dlie ol o ool Cansy gl

5] oo pl,8 Coalad pae s g oz (sl (5 Ik



40N

Lol @ o (Soly 5 Lo g 0o elinl Lo qslym o 1) age (25 (Sb; (sloaitmns
(e =l Skt Ly g 03g 5 (Saw Gl j92 45 (60,90 0 Ll el 0 S 0
5 0l 099 Ledlyy J 55 sl ool sleSsSS | o b Lludh (sl (Sl
(58 Glhaie g LolSS 02,55 ¢ crae 4SS
L Sy (80 s ) plinalel b S sl i B o o933 il & S 5
Gl ool sl el
] o Yo 3 (PID) (ool ~ iida - IS5, (PD) (poalss — i U Soad J,2i8
1 6y illanil g ey sl it 5o Gial3El L Lol eciansl o0ls plowl Cym! g | L 1S ol
S Fdmde S LSS g il ead e <80 g lg 50 s Ul b Ll cesle
i 0t oslizd ,Shes slpatosts I3 (sl oot o ot 5 ol (5305 (shate ol
[18] wil azils Jow 1, (6l eouzen pinw sledos Lol 25 culs ) ul LS oyl
) 5 esbow Sletdn an odmmy 8-S 08 G Slaled il dla o im [0S LSS
L alie bl @ ganw; lp 1S Slasle b ol 0aisS J 15 G cdos 03l o0ls dauwsgs
10T aiSe ooliisl 1, s y2eS” alibls 45 sizesy 0aiiS /5 olos
St s o sl S8 50l luals S lgin (ol dl e wi (g5laduase g S

{10} 29 0003 poitins &S > 9 YU



)08 3929 530 Jos g95 99 - Sewl 00 5wl S slao )5 sl IS IR S 651 (glate
55 50 =S SL (5518 (Slpatanms 0529 9,5 935 g = STL (5518 Joo 5 Sloow 536 Jo
S8 i (g Ml VAAY Lo 51 [5] cedl e e sla 8, o o Lo obles o
it 4B Sy 5T g 5 L ans] 00 g yhae 03,25 jokas (508 eaisS 1S Ky el cls
Ol ) sslse o35 Ol Ghgy JH ol Silg iols &I T-S656 Jow g)luly Jodo ol
spbaier J S 02 0 SIS S ) lelow gl jshaies 5 olo slesiey (b Ay SO
S Mol of5 050 el o s 5ile (salucsl 048 (g3l aigy ) oolell L (g lul cwyp
Moz 3l gy olol (638 0SS (oged il Sl Sl S5 250
U ezl (6,65 b oS Slozenlad pie Lialei gly 638 shaie ) oolizul ol slgiiny LMI
e (S 538 PDC S8 i a0l oo o (6l (6,500 S s Jo
S S b (ohb oz a4 ot sl ol oo sleds Sl S5 SSESS
[10] bl o 00isS S yeilad olins L2055 5 o peie olans L2alS ay (gl alyonier
i A g gy (555 S elpaianss Sl sy DFS § CFS allie o) 4o

W ing W=0 § S-T>0 iy S>Toiand) e pann o ple 0 S a5 sl _ine cpl 43 S50
iy )] sleplall fo 45 e i e ile

: r“'i, oo)f oo lanu! 25 Ql)L.a:.}| )1 09 Oyg0 iz O
i<j sth Nh, #9,

I S.f./’li ﬁhj # o



oolos sl Wb b ys aS el T pggie s E<JSF SEB NI #F P, Los L e 6y

a3l L3 (B (2 x B, (2(0)) = 0 do z(Dden sl ) B, Oh, £ oS Ll i</
sl 7 g Sleade Jolm 0 Cugmac aolyi 5l oo anwlxs 9l ol 39 g 7,(2(F))
el g el |51 daid g 51 Gl OV, # faS andl aE dz gy . ol olSST - 51 o le3

bl andlas Sl a5e¥ons 98



X
o Lj‘/' J e éké—““}c/‘



29150 &S ymw olgds jeka T (slagil pusteny ol ¥ &b, O 5T oolanal jglaies

d abail S 5l e SO B (gl vgdine (s Dby J5ES G j0 Bas ol 4 o,
o 3 5 A & e ek ] o iy S5 0310 Sy B 90 Sy gt s el
JUEIPRILISE SV JAPUR RVOUSS IFURCSICI gIPRPK SN UM SIPTPUN THCK S0 BEK GUNPA FES ROUIY
() e cins b yrane JS) o (>lyb i 5l g et SalS

Ol 9955 (o plasl C8 o s 4y 4z g8 9 Sy Cumdge J S aladi 4 alall OS> 0
S o 5l 60,5 sl adali o> Mie it ize Cands lai 5l aS cl sbe Sldeae (6l
S99 Judos a5 0 1 Se j18 colaiul 590 o 10 pue S 0l oo Il dads 4 alads
S oyl 5 cllorty] o esS JLio Lib o 1y cols pans Dby ol p5¥ ¢ ()5 35,3
SLo i Sl pd e Sty 5 e BLE dsgemme Djgar ¢ Db slhae ES > 4 bgyye
e Lgilej plas 55 1, Jolie (5L i oshhae eolia « Sledlol () atigs (oma ke

Slaises 39 ).:Ju.g‘ &_LL.A 9 Mﬁ LQLQ‘J‘ dJ.o}Ju..? )‘ oalaul la |J..:." )l Ju‘s.:.uo ‘5‘>|).]0 m

1-Trajectory control or Trajectory Tracking
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IF z/(t) is "small"and z,(t) is "low",
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Abstract

In this proposal design of robust fuzzy controller for nonlinear systems was researched
with PDC fuzzy and then gived method was used for control of one link and two link arm
drived by DC motors.

Many procedures was used for control of skilled arms such as, PID control, step by step
control, feed forward control, ...,and fuzzy control.

Fuzzy control is one of the methods that in last decay was used for control of nonlinear
Systems.

For design of a fuzzy controller first it is necessary to find combined dynamics of DC
motor and arm equations with using of T-S model and then a state space feedback
control in form of PDC was entractioned based on designed fuzzy controller for
decreasing of tracking error and stability of fuzzy system.

Using of lyapunov theory, sufficient conditions for assurance of robust stability for
considered system was achieved by a Linear Matrix Inequality (LMI).

utilization of muli stage systems is one of procedures that causes decreasing of fuzzy
rules and with practice of this technique, a complicated system can be converting to

several simplified and segregated systems.
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