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Arbitrary Preset Time Formation Control of Second-Order System
Based on Integral Sliding Mode

CHENG Wen, GUO Liuxiad"
(School of Science, Jiangnan University, Wuxi 214122, Jiangsu, China)

[Abstract] During the communication process, the agent is influenéedsby various unknown interference signals,
resulting in a decrease in system performance. This study investigates the problem of achieving the desired
formation in a directed communication topology for nonlinear. second-order multi-agent systems within an arbitrary
preset time. First, the preset time mechanism is combined with an integral sliding mode control strategy to
integrate the design of the new formation controlsprotoeol.. This control protocol ensures that the second-order
multi-agent system achieves convergence in bothithe rarrival and sliding stages within any preset time. The
introduced integral sliding mode control tefm effectively reduces the steady-state error of the system, thus
improving the robust stability of the systém under preset time control. Through the analysis of the Lyapunov
method and algebraic graph theory, sufficient conditions are obtained for the second-order system to achieve the
desired formation time under this contrel method. Moreover, the boundedness of the control protocol containing
preset time-varying functions is.proven:sThe simulation experiment results verify the effectiveness and feasibility of
the designed control method, that'is,\ given any initial value, a second-order system with interference terms can
quickly and accurately reach anstable state within any preset time.

[ Key words] sliding mode'eontrol; arbitrary preset time control; formation control; second-order nonlinear system;
multi-agent
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