[ Downloaded from mme.modares.ac.ir on 2024-04-20 ]

[ DOR: 20.1001.1.10275940.1396.17.6.26.6 ]

294-286 (oo 6 o louad 17 093 1396 Hga jatds (Y30 S0 g0 Alxo

9y el dolinle ==

: . z &

oy Sl (wigo = &
mme.modares.ac.ir ;’7,«/\."__:{;%1

b Sl Loy obe Jia5 Gl S0y ¢ (e pIlko Audd S8 (w9

Bowsbd pus o 3 odlatw!

3‘:'L1J§ a9 Fes ouly yasl e ‘1‘]4:135 N alewa

39y0L5 09,8l e oSl (g8 it ebidy) ot S Juuasdll 5 1
39,0l gymld sixio oSl ¢S awdige Lokl -2

R <8y s dlg o151 ol 5y (owdipee byl oaoliis ) g oomitils —3
akbarzadeh@shahroodut.ac.ir 36199-95161 iy Gskuo gpls #

s Wlio SleYb!
IS dlawgts & sl 0 &l (S SIl Shole clacly (g5 K> (639)9 Lo pheww sly shde (Swolud Jae dlie oyl Jo (ptngyy Alie
5 5 se ot 45 15 o 8l Sl S5 53935 eisin S o Spdise LS sy g s i ik 536 S B ke 08
gy p (e fKieS Sy el (GJ6 i olul sl polie 5 (355 03l jl (oolotiiny (Bgy bl oe politS JST B, 1396 sl 25);@.;»25]
Ozen g ponall lacuslal pas Sl (ulad jolay B 08 0o o3latl (56 piaw (93959 lpin lad Sord @b S ) & conl oad 1)l ol 4l
5 o 3L 23930 gl 45 Can (6l Lol ALBy 3game b Incelsd pie ] (3l o 55 S S ol |y s bz ol Sealus
sbalad (50 puizen g 20 il Collae Jlaie S Cuow 4y 1) Bl (sl U conl 0uds (6,5 Hoy polie S G ail polee ok JS
o9 g e i ST Ly bl 1y At il i 5yl gy o) 03 W 1y Sirg) 5 ()8 i o 4 by pole Al i

3909 53 Slapiuge I oM slp Slgi o o AL 0905 L) 4 dgazme b (o3l Sy 2ol cl S o oS Sl

g,

3390 700 93 Slonle Sy S i sty ST 2 5 86 3 0L sl il 4 @l > boleg 29 S 295 2

ol 43,5 )15 oy

Observer-Based Robust Adaptive Fuzzy Approach for Current Control of
Robot Manipulators by Estimation of Uncertainties

Hesam Fallah Ghavidel?, Ali Akbarzadeh Kalat'", Vahid Ghorbani?

1-Department of Control Engineering, Shahrood University of Technology, Shahrood, Iran
2- Department of Electrical Engineering, Islamic Azad University of Shahr-e-Rey Branch, Shahr-e-Rey, Iran
* P.0.B. 36199-95161, Shahrood, Iran, akbarzadeh@shahroodut.ac.ir

ARTICLE INFORMATION

ABSTRACT

Original Research Paper
Received 26 April 2017
Accepted 27 May 2017
Available Online 15 June 2017

Keywords:

Robot Dynamics
Current Control

Robust Adaptive Fuzzy
Observer

In this paper, a novel dynamical model is proposed for the multi-input multi-output electrically driven
robot manipulators, by an observer-based robust adaptive fuzzy controller. The proposed control
scheme utilizes current control effort, which is more efficient than the torque control approach. The
proposed method is very simple, accurate and robust. Based on the adaptive fuzzy system an observer-
based estimator is presented that uses feedback error function as the input of fuzzy system to
approximate and adaptively compensate the unknown uncertainties and external disturbance of the
system under control. Although the proposed controller scheme requires the uncertainties to be
bounded, it does not require this bound to be known. An H,, robust controller is employed to attenuate
the residual error to the desired level and recompenses both the fuzzy approximation errors and the
observer errors. The proposed method guarantees the stability of the closed-loop system based on the
Strictly Positive Real (SPR) condition and Lyapunov theory. The proposed control scheme is not
limited to only controlling robotics vehicles, it can be applied for a class of nonlinear MIMO systems.
Finally, in simulation study, to demonstrate the usefulness and effectiveness of the proposed technique,
a two-link robot manipulator system is employed.
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