
DESIGN VIA ROOT LOCUS AND 
COMPENSATION TECHNIQUES 

LAG COMPENSATION 

DR ANIL KUMAR
DEPARTMENT OF MECHANICAL AND INDUSTRIAL ENGINEERING

1



LAG COMPENSATION

• Ideal integral compensation, with its pole on the origin, requires an active integrator

• If we use passive networks, the pole and zero are moved to the left, close to the 

origin

• Similar to the Ideal Integrator, however it has a pole not on origin but close to the 

origin. 
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LAG COMPENSATION
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The effect on transient response is negligible

Ref: N. S. Nise: Control Systems Engineering, 6th Ed., Wiley, 2013



LAG COMPENSATION: EXAMPLE

6

Compensate the system whose root locus is 

shown to improve the steady-state error by a 

factor of 10 if the system is operating with a 

damping ratio of 0.174.

Ref: N. S. Nise: Control Systems Engineering, 6th Ed., Wiley, 2013
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Compensated system

Ref: N. S. Nise: Control Systems Engineering, 6th Ed., Wiley, 2013
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Ref: N. S. Nise: Control Systems Engineering, 6th Ed., Wiley, 2013
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