LAl 5o g sdiboln

YAV L g0l e (6 pte0 10yl sabi )5 galicylily
S8 9 pglie PID (yigy 4y isiilyh Ol y SeuwdlS g wiolign J s

5 Shoe b i o s pe 5 iy Bllansl dgegp Bam b el 5 come Slodo b ol lews il

Salos ;o gl onne A o azmale Cusis sl 0wisd)[,S5 OIS 5, cnl 5055 so plosl Lo
o el b s Ll s & o5l sl by o Shae s oo il oy I > 5L
Sy s welais (sl aBl (oo slotiel Cobll 5 (el )3 (VL (slas lasbin] wiejls (Sl ys sl &S >
S sl () 385 5 Geal 0 les s 9 Dby Slagsl 5 Gledl s azmale G (Jalss
59 ol (Sl 55k ¢ Ol slagil on 5 eole 5l (ol a8 5 13 ooliiul 3,90 (95T (S95USS
ol fghy (nl 59095 (o0 Cgame lagil plo o Slae Gull g 4l (o1 0,55 &5 conl oliT 4z o
Judo 4l oo s w3l SY Judss 5l eslaul b paseily b, el glas 5 Swlos Jow
il (slo saS S ol arlg ol 2l b ol a3 50 0l (o3l S5 (st el
sl pad 0 g anze o5 5 (Solw a4 azrgi bogd (oo (b b, Jolie 51 S0 o sl s
oo <l o ol 4 ol o0 Slee plisgl JUSw jeax jo Ll ogd oo colaiwl PID coss oS
o SBis plazgl jgas j0 0 Sl Cgllasl OIS PID S 4y polie (idu (509381 b aslsl o .00 5
Slo oS J 7S caalsl 5003 5 0 (385 5 Jlem (a2 10 (695,9 9,5 LS 0 e (L8, 5 05
95 Cople b (2,5 o g dllas i g Las glo pl 4y (6999 95 Jold a5 9255 5 Glaoe (5518
Lol Jol Jate a5 S50 cnl @ s ped 636 oS 38 Coled 0 sl (o0 (b Wil (oo
dslio 090 o b Sl 5B S 5l ool b pgo fats g ¢pylas PID JuS 5l oola]
5 R O S e 90 2 50 Slaes (55l easS J S aS ves o LA S sl b,
JrsS @ 3l 15 alali 280 o i Sl 0 5 ol 8 Lolie sl ygige sl ]y 55liaS (o Sogase
o (sllad Sl ke 56 sl o0 JS 5 05 on e (558 S5 5 pslie PID oazis
39Sl gz 98 g (B9 )3 B pae (pl a5 818 d92g Jolie gl agly Cundee 0 Buile

YYYE-2YYary .- taolbibl o ,lods
VYAV Y0 1 s gy,

Sy e (soige tShmani (g4
PERRCTPIPRPET RFRU W K

3,8 Puline dlg> x50 (Lol y sbwl



pades Sl e oige tygline Sl

M.A. Thesis:

Intelligent and classic Control of Rehabilitation Robot
with Robust PID and Fuzzy Methods

Rehabilitation robotics are very popular with people who have suffered a stroke because the
neuromuscular facilitation method is applied. The robot would be able to carry out
exercises a therapist would carry out but the robot will do some exercises that are not so
easy to be carried out by a human being. The control object is two degree of freedom robot
manipulator. The dynamical model and rehabilitation robot state space of a manipulator
must be studied first, and then the controllers also need to be designed and implemented in
the mechanical manipulator system. Proportional Integral Derivative (PID) controller may
be the most widely used controller in the industrial and commercial applications for the
early decades. Due to its simplicity of designing and implementation, so the first attempt is
to apply PID control. Conventional controllers are not always able to provide good and
accurate results in the presence of disturbance. Robust PID and Fuzzy controller in
nonlinear systems with uncertainty and disturbance are smoothly and accurate results.
Mamdani and sugeno fuzzy controllers include two inputs and single output. Error and
Change in Error are inputs and Torque is output. In Hybrid Fuzzy controller the robot's first
joint is designed with Robust PID controller, and in second joint using Mamdani fuzzy
controller. Simulation results using MATLAB are demonstrated that sugeno fuzzy
controller has maximum torque and highest speed joint in terms of transient response. In
Steady state response, both robust PID and hybrid FLC manage to converge to the desired
output. In fuzzy controllers, there is a slight degree of steady-state error in the angular
position of the joints. The Mamdani fuzzy controller in both axes provides the least torque
for joints



