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Distributed Fixed-time Optimization Control for Multi-agent
Systems With Set Constraints

CHEN Gang' LI Zhi-Yong'

Abstract This paper studies a class of optimization problem with local constraints for multi-agent systems, and a
distributed optimization algorithm with fixed-time convergence is proposed. The proposed distributed controller
consists of local projection module, consensus module and gradient module. The local projection module is used to
ensure that the states converge to the local constraint set in the fixed time; the consensus module with time-vary-
ing gain guarantees the fixed-time state consensus; the gradient module with time-varying gain ensures the states
converge to the optimal solution in fixed-time. The fixed-time convergence of the proposed algorithm is analyzed by
using the convex optimization and the fixed-time Lyapunov theory. Since the upper bound of convergence time
for the proposed algorithm does not depend on the initial condition, it possible to predesign the convergence
time according to the task requirements. Finally, numerical simulations verify the effectiveness of the theoretical
results.
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