84-75 yo e 15 o louds 14 0,93 1393 Sdduml 0 Sl Fgd ()0 Sl (wIio Alxo

= —
4 . A
I Sl (gwiigo = 3
= L1\
mme.modares.ac.ir j,.;‘g;:%;

20 o> By Gan Cgz I geie mé Sbgs (9 20k U (Sl
2oy Bllasl fado b 93k <5 (Sl 39V gmin Jolis  dolei (S4ilol

2 et qn L %2 1.
B3 s T (50 gan (Suge ¢ sasel sl

IR myte a3 ol (5 owdiee byl polis )8 =1
IR pte oy oSl o5y (ke ¢ )bliwl =2
sojoodi@modaresac.ir 14115-194 ., Goso (o5 *

S Ao ey
sy ey Cilasil ko b gl S5 ela gV amie ) JSite elewn sailols 4 g3 ean 33l gt U can dsicl JolS s, olie
A L < , , ) ) - QN 1393 515 1cal,

Gy il by (293 il SIS hb o Baa g b dad pile daiggludl e by cnl el 0ud @l g 1303 );15 d’;
- A & .. . wal e B . a o > o - - PN Y )% L)))) *

2y 00 &85 L5 5 Jie ojle e |y ren (33l57 dbysVmie caSed oMY Luyile oles jl eolital b oS Eid b 1393 1428 cale o 4
S s 4 sV sie 2 Bgshe $4D D 01 g sinded pyd 4 (et glalex ] 3 &5l 885 Jao il ST )5 gt o3l ks
e Bl (et S el S patie pid S S (2l 105 a8 e Bl 1) 055 aaluan (2905 4 bgype cle Ml e Jule Felo p Sl (295 2553k
o 55Y sesie o g Spnln ap3Y bog s 31 o3l b upes 398 0 i <530 ol b sl (leibolis LBy ¢ Lole s gailols |y e Gl
odlizl GHLl lul 98 | SRS Jatne calnd onesd e @ sl (3,5 &t il G 33,5 0 s cusbis 3 & i Sl Juade L5l S5 sl

leas laaibls

@l Job ggluel o gl (anal )3 oad oolial ()lite 5 cpne Cute pupile slp (P (bpd (58 L (pimen 95 o0 7 ‘
ks (o ple slagsgluels

b gt (o lo o sgluns Jo (glp j2eS @85 b osigd)l S5 (gl g, 5l e B nl 4 9 3,87 o o (s pilo (sl ggluals B
alie glagiey b g (gile awd ks Gllasil Juade b il 5 )5V onio (2Rl J3e (i ahb ool @ls cales 13 .0)5 Ol

Decentralized Dynamic Output Feedback Controller Design for Consensus
in Multi-agent system of Single Link Manipulators with Flexible Joint

Amir Aminit, Mahdi Sojoodi?;, Sadjaad Ozgoli2

1- Department of Electrical Engineering, Tarbiat Modares University, Tehran, Iran.
2- Department of Electrical Engineering, Tarbiat Modares University, Tehran, Iran.
*P.0.B. 14115-194 Tehran, Iran, sojoodi@modares.ac.ir

ARTICLE INFORMATION ABSTRACT
Original Research Paper In this paper, a novel method for solving consensus problem in a multi agent system consisting of
Received 06 July 2014 single link manipulators with flexible joint is presented. This method is based on linear matrix
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Available Onling 20 October 2014 inequalities and the objective is to design a dynamic fixed order controller that can fulfill

consensus by using output feedback information and Laplacian Matrix of the network of

manipulators. The exact model of a single Link manipulator is assumed thus a nonlinear Lipchitz

Keywords: . . . . .

De’QZmra.ized Dynamic Output Feedback term emerges. Each manipulator as an agent in the corresponding network obtains only its
Consensus neighbors output information, therefore the controller is decentralized. To guarantee consensus
Single Link Manipulators with Flexible Joint in this method, first the multi agent system should become one augmented system. Then, based

Multi-agent Systems

. ; - on considered conditions on nonlinear terms, using appropriate structure conversion is
Linear Matrix Inequalities

necessary. The unknown controller coefficients of the closed loop system can be achieved by
using Lyapunov stability theorem. Applying special conditions on symmetric positive definite
matrix in Lyapunov quadratic function results in an LMI form, thus iterative methods of solving
nonlinear matrix inequalities with less accuracy is prevented. Finally, to demonstrate the
effectiveness of this algorithm and compare with similar earlier researches, a numerical example
on a multi agent system consisting of three single link flexible manipulators is investigated.
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6- torsional spring
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