J S Ao

|
s ISSN (print) 2008-8345
¢ ISSN (online) 2538-3752
E

YA-0Y damaw VYAV Hlg ) oyled VY W FAL

Paa AN

Dby a5k lusly J &S Gl Loy ool CLB L 656 SRS b
"oy dge e n Js tesls 0LaLT Sl asbls

abadian.fatemeh@stu.yazd.ac.ir s 5, o&iils « 5 suolS wilige 05 8 ( ourdige 5 (55 w3 byl wlid IS (g gmmiils
vderhami@yazd.ac.ir s 3 oKails ¢ 5 5uslS” wdign 03,5 ¢ qwilign 5 5 s ¢sLtils”

ymrezaeian@yazd.ac.ir s oKuils ¢ 5 5uslS cwkign 03,5 ¢ qwrlign 5 B o ¢sbslial "

139671118 7 5 o dy 139BIA110 1 g ol s 13YOILILO Tp s 2ol s 13YOJIUMLS 15l 2l s 139071130 1L ;s

Slahs) 53 358 oo ealizad Dy &S o U8 ol (6 S Sl edd gl pned ST 1S bl 5855 t00Kr

ol 2l el (Saa e sl (A 5 p0L5 adde ol 03557 S & ool 5L 3550 mp3 e 5 Dby Jee by J ST
Glp oS 5 536 SIS 6K Sl St cpl 03 .58 e e3limul [l ol b ablis (6l diedign sl By Sl et Sladsw s
S Ol SURS st 5 358 Jol CSUS G b 5l SIS 6 e s ol odd eslizal Sl 55k J 2S5
636 dde wl sl S8 il o SIS 53 Jols oS 5 TS ol OT b Conbsn 51 Dby Joolie sla) 550 4315
SRS &S 8 Sl skt 4ol 0t (65T masr (slaosls 5l oslinal b (i n sSnn 8y o 51 (o 5 45T ol o 5San
oy SIS gl byl 583 s &5 LT 1l ol ol b el Do K05 ol (6o Canign 7 B (sl 65 0
o 5168 315 = Slae golons 51O Laos 3 (2 Sk pln 03 SURS G060 55kt 4 s (Do (Sas (530
ARM_BAX18 by 55k 55 p ok ailyl S 28 .l ol a3l OT (sla el yl ot (sl Sl 58 Sl sla s,
e e 3 O Lo ge 4 ol (e ok 1 gy 3l eslitel b oS das e DL e (sl il 3T s Lol oks (53l o3l

.M)@Lszjﬁ-ﬁj:lia.lfa

sl Shee ¢ 58 (5,83 (Dl $55k 0636 sSan e (318 s clialiy J 257 1Sl ilods”

Designing a Fuzzy Controller for Visual Servoing of a Robot
Manipulator with Online Adjustment Capability

Fatemeh Abadianzadeh, Vali Derhami, Mehdi Rezaeian

Abstract: Vision-based robot control is a method to motion control of a robot using information
extracted from visual sensors. In traditional approaches, a model of robot and camera are needed.
Obtaining these models are time consuming and sometimes impossible. Recently, intelligent
methods are used to cope the above challenges. In this paper, a hybrid fuzzy controller is proposed
to control a robot manipulator. Visual inputs of the controller are provided by Kinect and outputs
are the rotation of joints motors. The hybrid controller contains two controllers. The first controller
in based on fuzzy inverse model which approximates real inverse model of robot using gathered
data. In order to increase accuracy, a fuzzy expert controller is designed and it is used when the end-
effector is in the predefined near-goal area. Since determining exact value of the fuzzy expert
controller parameters is impossible, in addition to make system adaptive with small changes in the
environment, actor-critic architecture is used. This architecture is a well known continuous
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reinforcement learning methods. The proposed method is applied to control a real robot manipulator
(ARM_6AX18). Experimental results show that using the proposed method in practice, the end-
effector reaches from any random start position to the goal position with a good accuracy in robot

workspace.

Keywords: Visual servoing, Fuzzy systems, Fuzzy inverse model, Robot manipulator,

Reinforcment learning, Actor-critic.
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' Visual Servoing

" Eye-in-Hand

¥ Eye-to-Hand

fPosition-Based Visual Servoing
® Image-Based Visual Servoing

* 2 % D Visual Servoing
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