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2.1.2.Definition of the regulator

A feedback controller is implemented in the regulator. It includes a PID regulator in
series with a dedicated filter.
A filter is placed inline to limit the effect of the resonant frequency of the actuator.
In the case of the actuator is characterized with a low quality factor, this filter can be
bypassed and only an adjustment of the PID parameters can optimize the behavior of
the loop.
A PID controller attempts to correct the error between a measured process variable
and a desired set point by calculating and then outputting a corrective action that can
adjust the process accordingly.
It is used to ensure an optimum response behavior of the actuator to its input
commands- reducing error in velocity, acceleration and mainly in position.

PID regulator:

P=Proportional Gain – This term determines the overall responses of a system to
position errors, providing an output signal proportional to the error at any time low
proportional gain provides a system which is very stable (without oscillation, i.e. stable),
has low stiffness and possibility large position errors under load. A high proportional
gain provides high stiffness and small position errors under load, but may be unstable.

I= integral Gain - This term helps the system to eliminate positional errors but in
static condition by increasing the output to the actuator until the error reduces to
zero. This error is added or integrated over time and eventually the controller
generates a sufficient output to reduce it. A low Integral gain may allow positional
error at rest, which depends on the static load.

D=Derivative Gain - this term provides damping and stability to the system by
preventing overshoot.

On the following frequency response, the impact of each term is traced.
Effect of the P termEffect of the I term Effect of the D term

Figure 2-2 – Frequency response of a PID controller
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2.1.3.Advanced performances

2.1.3.1.Control

For people who want to understand the impact of such filters described below
(frequency, type) / PID parameters this section gives some details/inputs to study the
behavior of the control loop and the impact of these elements and how the operator
must analyze the loop.

Figure 2-5 – Schematic of a feedback loop

A common process begins with the study of the behavior in open loop and in closed loop.
In this case, we will define the phase and gain margins with additional filters working as
stabilizing filters.
The steps to optimize the closed loop are the following:

1. Definition of the models with the different blocks constituting the entire loop
(continuous plant, acquisition, treatment, drivers, sensors,…),

2. Choice of the type of regulator with analyze in open loop and closed loop in the
frequency and transient domains,

3. Tests in the real world.

To develop theses stages, we will use the example of the position control of a PPA60L
piezo actuator with a strain gage position sensor. The next figure represents this
position loop:

Figure 2-6 – Schematic of a Position control loop
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3. HARDWARE DESCRIPTION

The UC65 controller is a board that is integrated on a standard product. The only
difference with a standard product is the USB type B interface on the front panel.

Figure 3-1 : USB B Type on the front panel.

You will need a USB cable with a B Type and a A type to connect to your computer.

Figure 3-2 : USB A Type on the front panel.

The USB cable will be delivered with the UC65 product by CEDRAT TECHNOLOGIES.


