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Sensitivity Analysis

o Sensitivity analysis aims to investigate how a model 
component affects another component/function

o Sensitivity analysis is an essential issue in mathematical 
modeling and analysis
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Sensitivity Analysis
o Sensitivity analysis can be considered as a systematic 

“perturbation analysis”
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Sensitivity

o The degree to which changes in system parameters affect 
system transfer functions, and hence performance, is called 
sensitivity.

Ss:KSG:K ST:KSG:a ST:a SE:a
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Sensitivity Formulation

o Sensitivity is the ratio of the fractional change in the function 
to the fractional change in the parameter as the fractional 
change of the parameter approaches zero.
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Example 1

o Find the sensitivity of the closed-loop transfer function to the 
parameter a
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Solution

An increase in K reduces the sensitivity of the closed-loop transfer function to changes in the parameter a.
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Example 2

o Find the sensitivity of the steady-state error to changes in 
parameter K and parameter a for the system with a step 
input.
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Solution

o The steady-state error: 
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Pole Sensitivity

o The sensitivity of a closed-loop pole, s, to gain, K:

Δs is the change in pole location, and ΔK/K is the fractional change in the gain, K.
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Example 3: Security Camera

o Find the root sensitivity of the system at s= -9.47 and 
s=-5+j5. Also calculate the change in the pole location for a 
10% change in K.
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Solution

Differentiating the Characteristic 
equation with respect to K: 



H. Bevrani                                                                           University of Kurdistan 15

ContinueFor s = -9.47, from Table: K = 5. 

The change in the pole location for a 10% change in K, with s = -9.47; ΔK/K =0.1, and Ss:K = -0.059:

The pole will move to the right by 
0.056 units for a 10% change in K.
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Continue

The change in the pole location for a 10% change in K, with:
The pole will move vertically by 5 units for a 10% change in K.
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Thank You!


