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1. The Design Problem 

 

 
 
Going back, let us concentrate on 2nd order system only 
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Design Example: Gain Factor Design 

 

 

 

 
 
Design target: 

•  

•  

• Therefore K > 12 

•  

• If K=13 is chosen, then… 

•  

• Then all specifications could be met. Done! 

 

2. The Cancelling Compensation 
 

If the pole-zero configuration of the plant is such that the system specifications cannot be met by an  

adjustment of the open-loop gain factor, a more complicated cascade compensator, as shown below: 
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3. Phase Compensation – Lead and Lag Networks 
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Lead Compensation 

 

 

 

Lag Compensation 

 

Effects of the lag compensator: 
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Lag-Lead Compensation 

 

 

It is not easy to generalize the method of application of Lag-Lead compensation. 

 

Pole Zero Map 

 

 

 

Compensation Effect 
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Constructing the lag and lead controller hardware 
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Procedure for Root Locus Design 

 

VERY IMPORTANT: Please study the video 

1. Designing a lead compensator with root locus – Brian Douglas 

2. Designing a lag compensator with root locus – Brian Douglas 

 

 

Lead Compensator 
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Lag Compensator 

 

 

  



1-01-j <Root Locus Design> 

Page 11 

 

Glossary – English/Chinese Translation 

 

English Chinese 

root locus design 

gain factor 

open loop gain 

phase lead 

phase lag 

undamped natural frequency 

damped natural frequency 

damping ratio 

second order system 

unit step response 

overshoot 

phase compensation 

lag lead compensation 

根位点设计 

增益因数 

开环增益 

相引线 

相位滞后 

无阻尼固有频率 

阻尼固有频率 

阻尼比 

二阶系统 

单元阶跃响应 

过头 

相位补偿 

滞后超前补偿 

 

 

 

 


