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ARITRACT TE139257

It is known that the conventional Pl(proportional-integral), PD(proportional-derivative) or
PID(propbrtionahintegml-derivative) controllers with vtrell-tuned parameters give good.system
performanee for low order and linear system. However, the conventional controllers are not
proper for the nonlinear or uncertain system. On the other hand, the fuzzy controller has been
mtroduced for nonlinear or uncertain system. Although the fuzzy controller will give satisfied
performance, the rule consequent in linguistic variables will make the fuzzy controller be
' nOnlinear.‘ Hence, it is difbﬁcﬁltlto prove the stability of the closed-loop éystem.‘ Takagi and
Sugeno(TS) have proposed the idea to solve the stability problem by deﬁning the rule consequent
in function of input variables. | | -

The bounded-mputlbounded—output(BIBO) stability of the TS fuzzy PI+D and PD+ control
systems can be analyzed by the small gain theorem considering the uncertainty. By dividing the
input space into 12 different mput combinations(ICs), the closed-loop system will be BIBO stable
if all the 12 ICs are satisfied the defined stability condition of the small gain theorem.

The deéigning concept of TS fuzzy PI+D and PD+ controllers for the linear process -with
dead time and the stability analysis of the closed-loop system are also presented.-Each controller
consists of two linear input fuzzy sets(Posmve and Negatlve), four TS fuzzy rules with linear -
consequent the Zadeh fuzzy logic AND and the centroid defuzznﬁer The resulting of each
controller has linear structure but has nonconstant gains: the proportional, integral and derivative
gains are nonlinear function of the ,inptxt signals. F\n'thenhore, simulation and exl-xerimental
- results of temperature contml using the proposed oontmller_s‘for_reference step signal with and
without disturbarice are shown.





