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Abstract: For a class of nonlinear multi-agent systems with time-varying disturbances, the problem of consensus track-
ing in directed topology is studied, and a composite adaptive preassigned finite-time (PFT) funnel control based on accurate
estimation is proposed. Firstly, a new PFT funnel control is used to constrain the tracking error within the boundary of PFT
funnel. Secondly, neural networks (NNs) are employed to approximate the unknown nonlinearities of the system, and the
disturbance observer is constructed with NN approximation information. The composite estimation model with NN and
the disturbance observer is built to obtain the prediction error. The prediction error is introduced into the NN weight up-
dating composite law to accurately estimate the unknown nonlinearities and time-varying disturbances. Then, the dynamic
surface control technique is utilized to solve the “explosion of complexity” problem caused by the traditional backstepping
technique, and the error compensation method is utilized to solve the influence of filter errors. Finally, according to the
Lyapunov stability theory, all signals in the closed-loop system are bounded, and the effectiveness of the proposed control
algorithm is verified by simulation results.
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