OA ol ojled ¥ o,lod ¥R a3y 5 SUKLGIS (§ pr gaiiigo Alxo

95k b sl J s ol p gy by — 53U 0usiS J S ool,b
)._s_%s..él.fa.:dl

SRS . . L
;L:JJla C 7R dema )l ol )5 (geatils L Samge S dl

omid_mousavi@yahoo.com -, )| - 4l 45 - 5! Cerieo 9 pde o8y - 3 cwiige cuSisls -

farrokhi@iust.ac.ir - ol ;- ol 145 -1l s ple oIS — 5 qwaige 0uSiilo -Y

30 5 abunlys byl pdySlast 555k b SOl Cundge J S (6l haadai- 536 oS J 15 (s ! 50 oS
et JIs 41 0T yrogMe ol i 58 8 oy Y00 )50 mpns Serslin & e ok 00iS J 535 o octae
St S S lilio (5 5031 3199 5 s (518 0l ) 33 Sl i W35 52 b WilgF o (50 acdiony 0T J i ‘OO
bl g 3 gl 5318 0T 5 Wiilod Hard ol (5Ua b3, 4 o ook AT el 0ukkiS J T 45 wh oL
Sl 705 Cupde @il S b (5ol 00l J SIS 1 Rl Copple ety 15T 0g3e ansl gl Slowlione 4yt
29SS ali e liamio - 53 P9y 41 e 105 oRT- J5T (556 algh (ymisad 9 oS S g5 g Uasog)s

855 walsd 1,8 lad g a5 0 550 Sl S5 b 5 Sl (s luk g 31 eoliud SRy 005 J 55 (5l

Soibld il (J3 Lol (S Bl Jdai - 651 loosiiS J 5 sy Sllass] 93t 1 guals slaojlg

Optimal Fuzzy-Adaptive Controller Design for Manipulators with
Flexible Links

O. S. Mosavi and M. Farrokhi
Faculty of Electrical Engineering, Iran University of Science and Technology, Tehran, Iran

Abstract: This paper presents adaptive neuro-fuzzy controller to control the position of manipulators with
flexible links. The main advantage of this controller is that there is no need for differential equations of the
system in closed-form. Moreover, since the controller is trained on-line, it can adapt itself to the changes in the _
system parameters and measurement noises. Simulation results show that the proposed method is more robust as
compared to the non-adaptive control schemes such as the computed torque method. In addition, due to the
adaptability property of the proposed controller, it can be constructed with less number of membership
functions for inputs and output of the controller as well as fewer fuzzy IF-THEN rules as compared to the fuzzy-

Mamdany controllers. Stability of the proposed controller is shown using the Lyapunov method and singular
points of the robot.

Keywords: Flexible links, Fuzzy-adaptive controllers, Singular points, Gradient descent, Lyapunov stability.
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