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Iterative learning control for linear discrete systems with
high relative degree and iterative initial error

MAO Zu-yong, LI Xiao-dong
(School of Information Science and Technology; Key lab of Machine Intelligence and Sensor Network, Ministry of Education,
Sun Yat-sen University, Guangzhou Guangdong 510006, China)

Abstract: This paper presents a P-type iterative learning control algorithm for linear multi-variable discrete systems
with high relative degree and iterative initial errors. The convergence of the proposed iterative learning control algorithm
with necessary and sufficient condition is proved by converting the two-dimensional iterative learning control process into a
one-dimensional linear discrete system. The proposed iterative learning control method updates the control input iteratively
by a learning mechanism using the information of errors and inputs in the preceding trials such that the tracking performance
of the system outputs beyond the initial time point is improved. A numerical example is used to illustrate the effectiveness
of the proposed iterative learning control technique.
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Fig. 1 Tracking performance of the ILC system output y,(cl) ()
(1)

to y4 ' (t) at different iteration numbers using the
proposed ILC rule (2)
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Fig. 2 Tracking performance of the ILC system output y,(cz) ()
to yf) (t) at different iteration numbers using the
proposed ILC rule (2)
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Fig. 3 Tracking performance of the ILC system error index
EEW at different iteration numbers using the

proposed ILC rule (2)
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Fig. 4 Tracking performance of the ILC system error index
EE®) at different iteration numbers using the

proposed ILC rule (2)
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