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Abstract In this paper, we propose a fuzzy iterative learning controller(FILC).
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It can control fully unknown

dynamic plants through iterative learning. To design learning controllers based on the steepest descent method, it
is one of the difficult problems to identify the change of plant output with respect to the change of control
input( 3 e/ d u). To solve this problem, we propose a method as follows: first, calculate de/du using a similarity
measure and information in consecutive time steps, then adjust the fuzzy logic controller(tFLC) using the sign of
oe/du. As learning process is iterated, the value of de/du is reinforced. Proposed FILC has the simple
architecture compared with previous other controllers. Computer simulations for an inverted pendulum system
were conducted to verify the performance of the proposed FILC.
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Fig. 1. Fuzzy iterative learning controller block diagram.
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Fig. 3. Inverted pendulum system.
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Table 1. Simulation parameters.

simulation parameters
mass of the pole(m) 0.1 kg
mass of the cart{M) 1 kg
length of the pole(2L) 1m
initial angle 10°
sampling time step 001 s
universe of discourse on force -10N ~ 10N
number of membership functions| e, ¢ 5 w:25
number of rules 25
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Fig. 4. Simulation result( =2, §=230, initial value w:0).
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Fig. 5. Output of the learned FILC at 15th iteration.
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