R W H 3 th % &k Vol. 52, No. 6
2026 4= 6 A ACTA AUTOMATICA SINICA June 2026

RN E ML LIRS E e RS RIBEN — B

E WK VIR B AR RGP M 4 L BN — SOk e L BEXT R R G, SR AR TR B A A K
BEAL— SO, 2SR A8 O SERTALD, A7 2B T I8 A5 5T SR SR R 3 B ) 0 R B TLRE R R T A A,
H 2 Gk B BB — B0 78 53 06 B A, 1% 5% AR5 SR A A SR B 7 2 A B 10 2 A A0 DG KR M, 2 S 5 3 25 A [
I, ¢t RGUABIRENL T3 — B e B4R A, BbAb, @i A W iR 22 R G ) BRSO, A Bh TR B R AN GRS, 3 H R
SRR € -— SRR MR L5 Bm, BUE 07 BIRAE 1 BT 52 U AT AT 1 5 B 45 R i A A

KR BEML— B IR BRI RS AL e -—BUERT ) BEALEE

IR WBE, JLER, 755 MR M2 BB 2R B RGN — Bt B3l 24k, 2026, 52(6): 1201-1208
DOI  10.16383/j.aas.c250627 CSTR  32138.14.j.aas.c250627

Randomized Consensus of Hybrid Multiagent Systems on Matrix-Weighted Networks

MIAO Suo-Xia“®> GONG Yong-Jie! SU Hou-Sheng’

Abstract This paper investigates the randomized consensus problem for hybrid multiagent systems on matrix-
weighted networks. For such systems, this paper proposes a distributed randomized consensus protocol based on
sampled information, which employs an asynchronous pairwise update mechanism to effectively reduce communica-
tion and computational demand. By leveraging expected graph theory and stochastic matrix stability analysis, ne-
cessary and sufficient conditions are derived for the system to achieve consensus in expectation, which are related to
the sampling period and the null space of the expected Laplacian matrix. Specifically, when the feedback gains are
identical, necessary and sufficient conditions are provided for achieving randomized average consensus. Furthermore,
by analyzing the second-moment convergence of the error system and using Markov's inequality, an analytical up-
per bound for the € -consensus time is derived to characterize its convergence speed. Finally, numerical simulations
validate the feasibility of the proposed protocol and the effectiveness of the theoretical results.
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