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Delay range optimization for containment control of second-order multi-
agent systems

LI Yao-po, MA Dan't
(College of Information Science and Engineering, Northeastern University, Shenyang 110004, China)

Abstract: We study the robust containment control problem for second-order multi-agent systems with unknown time
delays, considering both the agent’s communication delay and inter-agent delay, simultaneously, We derive the maximum
delay range for undirected topology and directed topology respectively, such that multi-agent systems can maintain the
robust containment. Via the convex analysis and nonlinear programming, the analytic maximum delay range to maintain
containment under undirected graphs is derived. For the directed graph, the genetic algorithm is proposed to solve the
non-smooth optimizing problem and the numerical values of maximum delay range are obtained. Meanwhile, the results
can be reduced to find the maximum delay range of leader-following control. Finally, the effectiveness of the proposed
algorithm are verified via the simulations.
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