[ Downloaded from joc.kntu.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.20088345.1399.14.4.2.6 ]

[ DOI: 10.52547/joc.14.4.81 ]

S ISSN (print) 2008-8345
c ISSN (online) 2538-3752
E

- . e i Frs
M=8Y dmins AFAQ Oliene ; oF 0, leds ) Fulles By

ol ole Wi (S i (ST H, PIlie Il (95 Sl
AR S Y- gsxfélg o?9) S odlatul b diwgw

P &S T e e T ke (S e (Sl g el
amirp.valad@Ieee.org ol Slidies pshe domly (oDl 53T o815 cJ 257055 03 oikige (65573 (5 pmils’
Sedigh@KNU.AC.IT ¢ b I e a5 omins oKl o 257 05 8 05 gmnrlige 54SCES1S colizal |
moarefian@srhiau.ac.ir « o 45 Slids psle domly (Dol 3157 o815 ¢J 257 03 8 oSG 5 (5 skign 84305 sl 7

lewis@uta.edu «o y Kl )T o555 o&ils ¢ J 2S5 05 8 (G p oonkigo 848K oleunl”

WAANY/YO 5 WAA/N VA S s

wuuy.;juﬁda,uc,e.dbu)\g\,ft{u,ﬂfwauwa,;éuwﬁpm‘@f,w@.)ﬁ@q.muA{Auﬁﬁl:oa&

Ty el s Jelge (Seels SVl crudls sy cpl 55 & l TS Je ST - P oo S eslizal b pglie (S Hlhs s 5 plex Al

o gl Al e AT o s 6 ls Jo (6 bt (S8 s 5 T sl (S8 s ) Sl o0l b lie 53 .l (555,
28N P ARL) JISSH 55 6,83k has Sheslizal bosgi oo s H U8 dle &6 S o H o Cussiona b pslie (5L
L s s SVsles B35 0l 48 558 0 Sl s g 61 Jalse e 4 55 05 Y (RAREDpslis 5105 (6 por S¥slae Jo- (61 dute 05k

s oty H q;).x,utﬁ,uﬁéf,u.ﬁ@);r_.u:ASLMJ,.,;J:),J_\&\;\}:65u4:,;@m.>,~u@u,ﬂﬂ}g

(28 683k H RS sl (68 ot cpslie (S lie s 5 plesr! 16T Dileds”

Cooperative Robust H, Output Consensus in Continuous-Time

Heterogeneous Multi-Agent Systems Using Integral Reinforcement

Learning Method
Amir Parviz Valadbeigi, Ali Khaki Sedigh, Frank.l Lewis, Ali Moarefian Poor

Abstract: The Robust Cooperative Output Consensus (RCOC) in continuous time Heterogeneous
Multi-Agent Systems with the directed graph is addressed. In the standard solution of the RCOC, the
p-copy internal model method is used. This method requires dynamical equations of the agents and
the leader. In the present paper, based on the equivalent auxiliary system method, a new auxiliary
system is obtained. Then, the RCOC is transformed to a H_ control problem. Moreover, a model-

free algorithm is proposed to solve the Robust Algebraic Riccati Equation using the Integral
Reinforcement Learning (IRL) method. It is shown that the proposed method satisfies the output
regulation equations. A simulation example verifies the effectiveness of the proposed method.

Keywords: Robust Cooperative Output Consensus, Equivalent Auxiliary System, H_ Control,
Reinforcement Learning.
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