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Abstract: This paper focuses on the method of identifying unknown complex systems and designing predictive control
using only finite input-state data. The proposed method’s core innovation lies in establishing a linear model for the nonlinear
system based on the time series as the system operates, and continuously identifying the model parameters through rolling
horizon techniques, thereby designing a model predictive controller. Firstly, the proposed identification method considers a
finite number of noisy input-state data of the unknown system with disturbance, by combining the set operation and solving
a series of optimization problems to obtain a linear state space model that can describe the data. Based on this model, a
model predictive control (MPC) algorithm is used to compute the control input. By measuring the system state at the next
moment, the input-state data set is updated and then the next round of system identification and control input computations
starts. The experimental results of linear system and intelligent water supply system show that the proposed method can
realize online rolling identification and optimal control of unknown complex systems.
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Fig. 2 The schematic diagram of rolling horizon identification and optimization control
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