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3. Neural network modeling

Neural networks have the advantages of distributed informa-
tion processing and the inherent potential for parallel computa-
tion. In many cases, when sufficiently rich data are available,
they can provide fairly accurate models for nonlinear controls
when model equations are not known or only partial state infor-
mation is available [16,17]. Due to their parallel processing capa-
bility, nonlinearity in nature and their ability to model without a
priori knowledge, neural networks can be used successfully to cap-
ture the dynamics of nonlinear and complex, multivariable sys-
tems. They, therefore, offer potential benefits in MPC strategies.

Although various types of neural network exist such as multi-
layer perceptron (MLP), radial basis function (RBF) network and
recurrent neural network (RNN), they consist of the same basic fea-
tures: nodes, layers and connection. In this work, multi-layered
feedforward network is used for the neural network since it is
one of the most popular and successful neural network architec-
tures suited to a wide range of applications in prediction, process
modeling and control. Since multiple output predictions are re-
quired, we have used the neural network in an iterative method
to predict the multiple future values to be used in the MPC
strategy.
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