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Abstract

In the convergence of iterative learning control with the forgetting factor, the common conclusion is that
output error converges to the neighborhood of zero. For analysis and to reduce the impact of the forgetting fac-
tor on system convergence error, we propose an open-loop D-type iterative learning control algorithm that in-
corporates the forgetting factor and the initial learning, which consist of adjacent control vectors. We then
demonstrate its convergence with operator spectrum theory. On this basis, we analyze the impact of the forget-

ting factor on system convergence error. The proposed algorithm can eliminate the influence and expand the
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value range of a system'’s initial control vector. Multiple system information is used to effectively overcome to

some extent the influence of the forgetting factor on the convergence error. The simulation results verify the va-

lidity of the proposed algorithm.
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Tab.1  The norm of different algorithms when 100 iterations

= norm( e, ) norm( e, )
w (1) =u (1) +L(1) e, (1) 0.049 9.7 %104
up (1) = A (8) +L(1) e (t) (A =0.9) 8.245 0.209
w,, (1) =u, (1) +L(t)exp*e, (1) (A =0.8) 0.007 3.8x10°4
w, o (8) =u, (1) +L(1)e, (1) +8,(t)sgn(e, (1)) (8,(t) =6,_,(t) +10 e, (t)sgn(e, (1)) 0.186 0.104
w,, (1) =Au,(t) +L(t)e,(t) +(1=A)u,_,(t) (A=0.8) 0.154 28 %1073
w,, (1) =Au, (1) +L(t)e, (1) +(1=A)u,_, (1) (1=0.9) 0.096 1.8x1073
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Tab.2  The norm of different algorithms when 200 iterations

=R norm( e, ) norm( e, )

up, (1) =u (1) +L(1)e, (1) 3.0x107° 1.6x10°6

up,, (1) =du, (1) +L(1)e, (1) (A =0.9) 1.8 %1073 1.2 x107°
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wp,, (1) =du (1) +L(1)e (1) + (1 -2)uy_ (1) (A=0.8) 55%x107°* 2.1x10°°

w, (1) =Au, (1) +L(1)e, (1) + (1 -2)u,_ (1) (1=0.9) 1.6 x10* 6.8x10°°
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