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Design of a Generalized Predictive Controller
for Nonlinear Plants Using a Fuzzy Predictor

ot H 2 E8E HASHE
(Sang Chul Ahn, Yong Ho Kim, and Wook Hyun Kwon)

Abstract : In this paper, a fuzzy generalized predictive control (FGPC) for non-linear plants is proposed. In the
proposed method, the receding horizon control is applied to the control part, while fuzzy systems are used for the
predictor part. It is suggested that the fuzzy predictor is time-varying affine with respect to input variables for
easy computation of control inputs. Since the receding horizon control can be obtained only with a predictor
instead of a plant model, the fuzzy predictor is obtained directly from input-output data without identifying a
plant model. A parameter estimation algorithm is used for identifying the fuzzy predictor. The control inputs of
the FGPC are computed by minimizing a receding horizon cost function with predicted plant outputs. The
proposed controller has a similar architecture to the generalized predictive control (GPC) except for the predictor
synthesis method, and thus may possess inherent good properties of the GPC. Computer simulations show that

the performance of the FGPC is satisfactory.
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WD =0.99t—1)—0.652 (=)W t—2) +au(t—1). (47
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+ BT H (D))

We+2)= Gp" H 2D+ Oy & 2(D)u(t-1)
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+ O T H 20D+ " & 2(D)ul(t+1)
+ O " E2(D)u(t+2).

aga, o]E g5 o] T3] Yehfo| At

We+1) = a;+b%u(t—1)+cdu(d)
WE+2) = as+b%u(t—1) +cydu(d) + cpdu(t+1), (49)
Wi+3) = as+b5u(t—1) +cdu(d) + pdult+1)

+ o du(t+2).
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Fig. 3. Simulation results using GPC for lineari—

zed plant. (example 1)
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Fig. 4. Simulation results using FGPC for non-
linear plant, parameter estimation finished.
(example 2)
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Fig. 5. Simulation results using FGPC. (exam-
ple 1)
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