Neural Network Control of Ram Motion in a Press

Hydraulic presses are used in many forming processing including stamping, forging, and injection molding.
The quality of the parts produced by these presses, depend how good the motion of the ram is contrdled. As
such, it is desirable to have tight control on the ram motion in these presses. An dternative in controlling
such system is implementing an opentloop (feedforward) control strategy using the inverse of the plant
model as a controller. Such control technique requires a reasonably accurate moddl for the plant inverse.
Considering the complexity of many reaklife plants, high-fiddity anaytical modding is not always possible.
Multilayer neural networks (MNN) have been applied successfully in the modd identification and control of
complex dynamic systems. The universal approximation capabilities of the multilayer networks make them a
suitable choice for modding nonlinear syssems and implementing non-linear controllers. They have the
capability to be trained and realized directly from the plant. In other words to use neural networks, one does
not have to have an anaytica model for the plant as model-based control techniques do.
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The back-propagation traning method was used to modd the inverse of the plant. The
nonlinearities in the process required nonlinear properties in the controller to be redized in hidden nodes
with nonlinear, activation functions.

In the absence of disturbance, the open loop controller provided high performance in terms of command
following (tracking). But, in presence of process disturbance (including parameter variations) the tracking
performance of the system was inadequate. This is to be expected because in most systems unless the
process disturbance is measured and fedforward, the open loop controller has no way of compensating for
it.
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Figure 3 depicts the tracking performance of
feedforward/feedback control system in the presence
of disturbance; the ram displacement reference input
is the combination of two 3 order polynomias
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