YAV amiio ¥ o5l 10 6593 NWAF Jlu /oo L g baojlu Sailo

. A
fuC}fubu@?J/ujgk,{f

Sy J S 5yl IS (5itd p0 Sl (893t (sl (53 (b3 > J i

rool)‘ ol dxw g ré)l).wl O ¢ %“z_dlé (S0 NS0
il g 8y ouSiuils gyl ol&Kiils ¢y sbiwl’
Sy 9 8y 0SS (g L ol ¢ S wuds )l b 5"
Sy 9 2 oSl (9,0l olSLANs (JyiS (55T
VWRF/FNE 05y o, OFATN Y0 16,555k g, A ¥AT/ V)-8 il o o b

oS

i (b 50 ol (e 4 095 eSS I sLAS 0 Bl 2l e (T 1S (o0 SIS e slas ;o S slaas e
ol eslal oy i e ooliul LS (sLb 4y lade slad Lo slr GmsSTs Gmsile SOl slad o Sl a3k S5
Sl (2 )L lsiél g ouis Joe Sealiys s el Coalad poe i Jols laceald poe jpa> 5 S 098 50 335 28 (msST5
Spaly b jS et yd (el 63 (L858 S S b b e sl cllie 0l )3 098 o0 J AU s 3 Shoe hnndd
poe 2y 59 g 0 (S Ol Jus d w09 o3l (J 508 )b cnl g e Sl SSL; 53k sl B sl o 5y S
o Cemlodol S dy jglitlS J5S pgwye gy sl 4 5y 2S5l eolitl Jds 4 Llse ol el pglie lacalad
@l 5 6olal Jelow (ooleitan Ghgy i sobate 4 el @il pblise DO (glajgise a1 5eme 9te i (555 S caddllan 950

23 (LS |y goleity (g, sl g3l and i Wigdige Sl AT (e gy o b aalio 5 (sileand

iy Sy S (sLab S 5y S 8l s il (6308 S 1 o34 Sl S gl Slads

Adaptive fuzzy sliding mode control of a robotic manipulator in task-space using
voltage control strategy

M.M. Fateh®", H. Asrari?, S. Khorashadizadeh®

! Professor of Control Eng., Univ. of Shahrood, Shahrood, Iran
2 M.Sc., Control Eng., Univ. of Shahrood, Shahrood, Iran
* Ph.D;, Control Eng., Univ. of Shahrood, Shahrood, Iran

Abstract

Actuators of robot operate in the joint-space while the end-effector of robot is controlled in the task-space. Therefore,
designing a control system for a robotic manipulator in the task-space requires the jacobian matrix for transforming
joint-space to task-space. Using an imprecise Jacobian matrix and the presence of uncertainties degrade the control
performance. Uncertainties include the parametric uncertainty, unmodelled dynamics and external disturbance. In this
paper, a novel decentralized adaptive fuzzy sliding mode control approach in the task-space is presented using the
voltage control strategy. The control design is simple, free from model and robust agains uncertainties. These
advantages are because of using voltage control strategy instead of commonly used torque control strategy. The case
study is an articulated robot manipulator driven by permanent magnet DC motors. The stability analysis, simulation
results and comparison with a torque based control method are presented to verify the effectiveness of the control
method. Simulation results show the effectiveness of proposed control method.

Keywords: Slidig mode control; Adaptive fuzzy control, Voltage control strategy; Task-space control;
Articulated robot.
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