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Multi-Rate Cooperative Control of Stochastic Multi-Agent Systems

ZHANG Yunging, FENG Jiangtao, FAN Xiaoyu, XIE Yunfei
(School of Automation and Software Engineering, Shanxi University, Taiyuan 030031, China)

Abstract: Aimed at a class of stochastic multi-agent system with nonlinear dynamics, a consensus control problem based on
multi-rate sampling mechanism is studied. A multi-rate sampling mechanism is introduced to asynchronously sample the agent’s state,
and a buffer is used to store the sampled data at different times to synchronize the state information of different components of the a-
gent. An edge-based event-triggered transmission mechanism is proposed to transmit the state information of each agent to its neigh-
bors in a directional manner, thereby reducing the use of communication resources and update {requency of the controller. According
to the designed edge-based event-triggered transmission mechanism, the corresponding control protocol is proposed to make the sto-
chastic multi-agent system achieve the consistency of root mean square. Since the events on different edges occur independently of each
other, there is no need for clock synchronization among neighbors. According to the studied system, a corresponding numerical simu-
lation example is given. By comparing with the state response trajectories of the system under the synchronous sampling mechanism,
asynchronous sampling mechanism and multi-rate sampling mechanism. the results show that the proposed edge-based event-triggered
mechanism can achieve the consistency better under the multi-rate sampling mechanism.

Keywords: nonlinearity; multi-agent systems; multi-rate sampling; edge-based event-trigger; root mean square consistency
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