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(A PI-Type Fuzzy Controller Taking Control Input into
Conditional Part of Rules)
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Abstract

To improve limitations of fuzzy PI controllers especially when applied to systems of order
higher than one, we propose a fuzzy Pl controller that takes out appropriate amounts of
accumulated control input according to fuzzily described situations in addition to the
calculation of incremental control input as in the case of conventional fuzzy PI controllers
The structure of the proposed controller was motivated by the characteristics of fuzzy PI
controller that it generally gives inevitable overshoot when one tries to reduce rise time of
the response especially when a system of order higher than one is under consideration.
Since the undesirable characteristics of the fuzzy PI controller is caused by integrator of
the controller. even though the integrator is introduced to overcome steady state error of
response, we propose a controller that fuzzily clears out integrated quantities according to
situation to give reduced rise time as well as small overshoots. To show the usefulness of
the proposed controller, it is applied in simulations to such systems as are difficult to
stabilize or difficult to get satisfactory responses by conventional fuzzy PI controllers.
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If error is small but control input is too
large, then take out appropriate amounts of
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situation which is fuzzily described by error
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Fig. 12. Response of (7) under the proposed
controller.
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Fig. 13. Trajectory of the respons of Fig. 12
on (e, u) space.
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Fig. 14. Response of (8) with fuzzy PI
controller.
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Fig. 15. Trajectories of the responses of Fig.
14 on (e,u) space.

NS
CR

ZE
CR

PB
CR

CR

BR [CR | CR CR

SR | SR

0
~

CR

AERERERE
7% |8 |52

NR | NR

(@]
~

NR [ SR | SR

CR [ CR | BR

S|5|% |5

CR|[CR|CR|CR NR

‘a8 16. (8)9] AlAdel ¥ reset && A4t}

7] 1% 3
Fig. 16. Fuzzy rules calculating reset rate
for (8).
- 2000 (8
G = 2y +100)

oluje] AlFEL

(a) (Se, S4, Su)=(1.0, 1.0, 10)
(b) (S, S4, Su) =(1.0, 1.5, 10)
(c) (S, Su, Su) =(1.0, 2.0. 10)
(@) (S, Se, Su) =1(1.0. 3.0, 10)
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Fig. 17. Response of (8) under the proposed
controller.
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Fig. 18. Trajectory of the response of Fig.
17 on (e,u) space.

ATEL (S, Sa, Saw, Sv) = (1.0, 0.6, 25, 1/2.
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A 2] 44 e & oAl A AN A
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o] A %o ZAR PIU A Aei7| & Aletkst
ek, 7129 HAARAFAT Aol A7) Ay A4
B} A zlE Aeigez i WA AL T
S AR F7h2 TSl FIReR

If current u is large and error is small,
then reset the accumulated control input
according to situation.
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