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Root Locus: Introduction 

¨  Consider a unity feedback control system shown below. 

¨  The open loop transfer function G(s) of the system is  

¨  And the closed transfer function is  
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Introduction 

¨  The open loop stability does not depend upon gain K.   

¨  Whereas, the location of closed loop poles vary with the 
variation in gain. 
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¨  Location of closed loop Pole for different values of K 
(remember K>0).  
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What is Root Locus? 

¨  The root locus is the path of the roots of the 
characteristic equation traced out in the s-plane as a 
system parameter varies from zero to infinity. 



How to Sketch root locus?  

¨  One way is to compute the roots of the 
characteristic equation for all possible values of K.  
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How to Sketch root locus?  

¨  Computing the roots for all values of K might be 
tedious for higher order systems. 
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Construction of Root Loci 

¨  Finding the roots of the characteristic equation of degree 
higher than 3 is laborious and will need computer solution. 

¨  A simple method for finding the roots of the characteristic 
equation has been developed by W. R. Evans and used 
extensively in control engineering. 

¨  This method, called the root-locus method, is one in which the 
roots of the characteristic equation are plotted for all values 
of a system parameter. 



Construction of Root Loci 

¨  The roots corresponding to a particular value of this 
parameter can then be located on the resulting graph.  

¨  Note that the parameter is usually the gain, but any 
other variable of the open-loop transfer function may 
be used.  

¨  By using the root-locus method the designer can 
predict the effects on the location of the closed-loop 
poles of varying the gain value or adding open-loop 
poles and/or open-loop zeros. 







Example 

Dr KA Shahul Hameed, Prof./ECE, SIT. 
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n – no. of poles. 
m – no. of zeros. 
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Thank You 
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