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• We make the system stable by increasing a component. 

• This procedure is called the compensation .

1.1Definition of the compensation:

Increasing a component ,which makes the system’s performance to 

be improved, other than only varying the system’s parameters,  this 

procedure is called the compensation of the system.
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Compensator:

The compensator is an additional component or circuit that is 

inserted into a control system to compensate for a deficient 

performance.

1. Introduction

1.2  Types of the compensation

: typesseveralget can   wesystem,  theof

 structure in the )( oflocation   the toaccording and  ),(

  as designated isr compensato  theoffunction  transfer The   

sGsG cc
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(1) Cascade(or series) compensation

(2) Feedback compensation

(3) Both series and feedback compensation

(4) Feed-forward compensation

(1) Cascade(or series) compensation

Features :  simple but the effects to be restricted.

1. Introduction
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(2) Feedback compensation
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Features: complicated but noise limiting, the effects are more 

than the cascade compensation.

(3) Both cascade and 

feedback compensation -
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Features: have advantages both 

of cascade and feedback compensation.

1. Introduction
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(4) Feed-forward compensation

Features: theoretically we can make the error of a system to be 

zero and no effects to the transient performance of the system.

1. Introduction
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2.1 Passive compensation controllers
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2.1   Passive compensation controllers
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Passive realization 

of compensators
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Circuit diagram of the phase-lead controller
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Circuit of the Phase-lag controller
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  1   

Circuit of the Phase lag-lead  controller
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PID Controllers

PID has become almost universally used in 

industrial control.

These controllers have proven to be robust and extremely 

beneficial in the control of many important applications.

Proportional only:

Proportional plus Integral:

Proportional plus derivative:

Proportional, integral and 

derivative:
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2.  Operation analysis of the basic compensators 

2.2  Active Compensation

PID controller － active “compensator”.

Transfer function:
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PD controller   )(    :functiontransfer  sKKsG Dpc 
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Effects of  PD controller:

2) PD controller  improve the system’s stability (to increase 
damping and  reduce maximum overshoot);

3) PD controller reduce the rise time and settling time;

4) PD controller increase BW(Band Width)  and 

improve GM(Kg),PM(γc), and Mr .

1) PD controller does not alter the system type;

2 . Operation analysis of the basic compensators

－ bring in the noise !
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PI controller  
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Effects of  PI  controller:

1) Increase the system’s type－clear the steady-state error ;

2) reduce BW(Band Width)  and GM(Kg), PM(γc) and Mr ;

2.  Operation analysis of the basic compensators

beneficial to the noise limiting ,

not beneficial to the system’s stability.
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2.  Operation analysis of the basic compensators

Transfer function: sK
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PID controller have advantages both of PI and PD.
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Active realization of 

compensators
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Circuits of PID
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2.3  Comparing active compensation controllers and  
passive  compensation controllers
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