FH51E F3M H 3 b % #H
2025 4 3 H ACTA AUTOMATICA SINICA

Vol. 51, No. 3
March, 2025

ET PI EHN S B REF ARG A E—BUEEH

R M\ ERET
B OE X TEONE 2 R RSE (Multi-agent systems, MASs) A K AT~ ERBE 2 2 BE AR R G0 AT 2% M0 1) @, 51t
BT PI MM AR, BRI SM Hho) B R TTEE BRI TP m T RS R 2, SIS, 75— Bk
IR ROCRE WA T, AT 852 ek R % — B RS R, S0 SATE AR N ERE M, BdEg ) —
S, I B R RIR T2 LK Lyapunov M3, #3472 B B /K R G AE WS 1 D0 N I — S0tk o dr Az il A s it /s,
T — RPN AT A, YLEA T AT R TE 0GR R SRR A TR T T AR 35
EHEIR SRR RS, BB, P ISH, PAT AR A
IR MR, (l, FARE. BT PLEMMZ HEk RES M —BUkizEh). 8ok, 2025, 51(3): 570-576
DOI 10.16383/j.aas.c240474 CSTR 32138.14.j.aas.c240474

Fault-tolerant Consensus Control of Multi-agent Systems Based on PI Structure

GAO Chen' HE Xiao®> ZHOU Dong-Hua**

Abstract In this paper, a kind of fault-tolerant controller based on PI structure is designed to deal with the fault-
tolerant control problem for leaderless multi-agent systems (MASs) and leader-follower MASs, which are subject to
actuator faults. Considering that the traditional proportional-type controller cannot eliminate the steady-state error
under the influence of additive disturbances, this paper incorporates the integral term of the state in the consensus
controller to improve the steady-state performance of the consensus process in MASs. In addition, the consensus
controller is designed to be nonlinear for the case where the input of the leader is not zero. Then, the consensus of
the MAS is analyzed under actuator faults and the controller is designed with the help of Riccati equation and Lya-
punov function. Finally, a series of comparative simulations are provided to illustrate the advantages of the de-
signed controller in improving the steady-state performance.
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