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Robust iterative learning control based on extended state observer
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Abstract: In this paper, a new robust iterative learning control (ILC) method based on extended state observer is
proposed, which combines ILC and active disturbance rejection control (ADRC) for a class of linear discrete systems with
uncertainties and disturbances. The estimation of non-repetitive disturbances and system’s stability are considered on two
directions, time and iterative. The uncertainties and disturbances are treated as total disturbance, which is time and iterative
related function. Extended state observer is proposed to ensure the total disturbance can be estimated quickly and accurately
in a batch. A new ILC law is designed based on the above disturbance estimation. The stability and convergence of the
robust iterative learning system are proved by linear matrix inequality (LMI). At the same time, a reasonable parameters
estimation condition for the controller is given. In addition, the design of the first batch of the robust ILC is discussed, and
a suitable ADRC is designed. Finally, the feasibility and effectiveness of the proposed method are verified by simulation
experiments.
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Fig. 1 Structure diagram of control system

3 1B R4 (Controller design)
3.1 JFEEEPMETH(Estimation of distrubance)
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