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Modified PID Controls
Introduction

In practical cases, there may be one requirement on the response to disturbance
input and another requirement on the response to reference input.

Often these two requirements conflict with each other and cannot be satisfied in
the single-degree-of-freedom case.

By increasing the degrees of freedom, we are able to satisfy both, response to
disturbance and response to reference input.
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Modified PID Controls
PI-D Control

If reference input is a step function, the derivative term in the control action will
produce that u(t) will involve an impulse function.

Such a phenomenon is called set-point kick.
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Modified PID Controls
PI-D Control, II

To avoid the set-point kick phenomenon (a pulse input), we may wish to operate the
derivative action only in the feedback path so that differentiation occurs only on the
feedback signal and not on the reference signal.
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Modified PID Controls
PI-D Control, III
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Modified PID Controls
I-PD Control

If reference input is a step function, both PID control and PI-D control involve a
step function in the manipulated signal.

The proportional action and derivative action are moved to the feedback path so
that these actions affect the feedback signal only.
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Modified PID Controls
I-PD Control
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Two-Degrees-of-Freedom Control Systems
Introduction

Instead of moving the entire derivative control action or proportional control action
to the feedback path, it is possible to move only portions of these control actions to
the feedback path.

The characteristics of PI-PD control scheme lie between PID control and I-PD
control.

Similarly, PID-PD control can be considered.

We will have one controller in the feedforward path and another controller in the
feedback path. Such control schemes lead us to a two-degrees-of-freedom control
scheme.
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Two-Degrees-of-Freedom Control Systems
One-degree-of-freedom Control System

How many of these closed-loop transfer functions are independent?
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Two-Degrees-of-Freedom Control Systems
Two-degree-of-freedom Control System

How many of these closed-loop transfer functions are independent?
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