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In order to train the neural network, it is necessary to choose the most
appropriate paradigm (known as supervised learning; unsupervised learning;
reinforcement learning). In general, the choice of paradigm should be based on the
available data for training. If a training sample is known (multiple input-output
training pairs that reflect the dynamics of a controlled plant), then a training
paradigm should be chosen as a supervised learning. When a mathematical model
of a plant (such as its transfer function) is known, the reinforcement learning
paradigm should be chosen. In this case, the agent is the neural network. This is the
paradigm that will be applied in the current research. In the future, the neural
network that will act as a controller will be called a neurocontroller.

In the general case, the object of regulation is a MIMO (multiple input
multiple output). For linear control objects, their mathematical model can be
described using the matrix transfer function G:

G= Gn 1 Gn.m GnM > (1)
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where G,,,, 1s the transfer function of the m-th component of the input vector of the
control object Y (neurocontroller output vector) to the n-th component of the
output of the plant X (neurocontroller input vector).

For linear and nonlinear objects, the control of their dynamics can also be
described by a system of nonlinear differential equations:

X=F(X,Y), 2)

where F is a nonlinear vector function. A dot above the symbol indicates time
differentiation.

A key concept in this paradigm is reward, which is a measure of the quality of
the network's performance (in terms of proximity to the predetermined ideal). The
trained network, by interacting with the environment, 1s rewarded, and the training
of the network 1s to select such unknown values weights and biases at which it will
be maximized.
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