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Abstract This paper investigates the one-bit consensus control problem for con-
trollable linear multi-agent systems over asynchronous broadcasting networks, where
limited communication resources coexist with inconsistent broadcasting times among
agents. Since different agents have their own broadcasting times, the one-bit informa-
tion received from neighbors arrives randomly and intermittently, making neighbor-
state recovery and consensus control design under limited information more challeng-
ing and adversely affecting the consensus performance of the closed-loop system. To
address these issues, random node activation variables are introduced to character-
ize the asynchronous broadcasting process, and an asynchronous one-bit consensus
algorithm based on recursive projection estimation is developed. By establishing
coupled recursive relations between the consensus error and the estimation error, the
effects of node activation probabilities in asynchronous networks on the conditions for
algorithm step coefficients and system consensus performance are characterized. The-
oretical results show that, when the communication topology is a weakly connected
balanced digraph, the proposed algorithm achieves mean-square consensus and guar-
antees an O(1/t) convergence rate of the system states. Numerical simulations verify
the theoretical results and the effectiveness of the proposed algorithm.

Keywords asynchronous network, multi-agent systems, one-bit communication, re-
cursive projection estimation, consensus control
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R3(t) =

= t 2
224 Ri(t), Ro(t) 1 Rs(t) MIMETT455H, nI15
<

R(t) <1 _ 2PPuinfu — ye _W> R(t—1)+ %V(t ~1)+0 (;) :

Rg(t)<—2ﬂpmi“fMR(t—l)+O<1>.
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