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Adaptive and Predictive Cormtrol Using Competitive Associative Net for
Learning and Switching of Multiple Models! '

Shuichi KuroaGI* and Takeshi NIsHIDA*

So far, the controllers using the switching scheme of multiple models have been proposed for controlling the
plants whose parameter values change occasionally and largely owing to wide varieties of environments involv-
ing different operating conditions, uncertainty, and so forth. Although the stability of the controllers has been
analyzed, the efficiency of the models has not been examined in detail, where the present learning algorithm of
competitive associative net called CAN2 is formalized and utilized to minimize the energy defined as the sum of
identification errors of switched models so that the models can be efficiently utilized when the identification errors
are large. In order for the CAN2 to learn and switch multiple models for reproducing the forward dynamics of
the plant, two kinds of CAN2, called CAN2-1 and CAN2-2, are introduced. The former basically is for learning
to achieve a piecewise linear approximation of nonlinear plant dynamics, and the latter basically is for learning to
achieve adaptive linear approximation of time-varying plant dynamics. The CAN2-1 and CAN2-2'are embodied
into the conventional model-based predictive controllers, which are called APC1 (adaptive predictive controller
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‘1) and APC2, respectively. Computer simulation clarifies the behavior of the APC1 and APC2 and shows that
the APC1 is useful for nonconvex nonlinear plants while the APC2 is for time-varying plants.
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Fig.1 The identification error E!(k) and the tracking er-
ror EC (k) of the APC2 applied to p;. The parti-
ameter values of the APC2 are as follows: |I| = 10,
ny = ny =1, No = 4, n = 10, 6 = 10713,
Ty = 100, e = 0.1, 8, =n =3, N1 =1, Ny =3,
= 0.01, Umax = —TUmin = 10.
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Fig.2 Results of the APC2 applied to p1 at the 10th itera-
tion, where, from the top, the output y10(¢), the input
wio(t), the tracking error B, o(t), the identification er-
ror Ef,(t), the index of sw1tched model c10(t), and all
the models after this iteration M; = (Mo, M;1, M;2)
fori=0,1,---,9.
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Fig.3 Results of the APC1 with |I| = 1 applied to pz. The
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