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Abstract: This paper investigates the consensus problem of a general linear multi-agent systems(MAS) with variable
time delays. Firstly, a protocol based on the combination of the state feedback and the distributed PID control law is
proposed. Then, the state space of the system is decomposed into a consensus subspace and a consensus complement
subspace, on this basis, the sufficient and necessary condition of the consensus of the MAS is given by using the state
space decomposition approach. The explicit form of the consensus functioin is given. Finally, a new Lyapunov-Krasovskii
functional is constructed, and the parameters of the control system are given based on the linear matrix inequations(LMIs).
An extented method is introduced to decrease the computation of the LMIs. The simulation results show that, under
the condition that the topology has a global reachable node, through calculating proper PID parameters and control
parameters, the proposed protocol can overcome the delay to some extent, so that the MAS can achieve consensus and
have strong robustness. Through comparing with the pure propotional control, the proposed protocol can eliminate the
steady-state error finally and make the system achieve consensus.

Keywords: MAS consensus; variable time-delay; PID controller; state space decomposition approach; linear matrix
inequation; extented method
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M, A1 Mo, i 2

[E11 B2 —~RX3 7X,S8 7MY
*x  Hog 0 finTQS My
Ei=| x x 0 —7"5(;1;)5 0 <0,
* * * —-78 0
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HI A K R R E, U E, < 03 = 1,2,
3, 4) AR AELRPEAN S S, I 38 25 0 B K, AR AR . A
SCE I AR AR T VR R K F B VI

EEI WTAERET() € [0,7), WRAFEER
SEMER,S € R™*",Q € R™™ VLK
K, ¢ Rl &

Zim B2 RXis X1 +A40X,, O R

s Ep 0 ApX S o

x % 0 X, 0o 0

* * * 7718 0 0
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M 38 (30) ~ (32) WAL WHIR Z; < 0(i = 1,2) oL,
T 2 &8 n) LS — 35, Bl () I s 5 M K, =
K;'Q.O

SEFL3RA T 513 4 R A S N J7 1 %
7 3(26) H AR 43 T, 3X o 77 AR 0 At A B IS B
FE ) 7798 B AT BN R S . R T IAL I B3 R 4,
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