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BASIC CONCEPTS OF CONTROLLABILITY 
&OBSERVABILITY 

 
 A linear system is said to be completely controllable if, for all 

initial times and all initial states , there exists some input 
function (or sequence for discrete systems) that drives the 
state vector to any final state at some finite time.  

 

A linear system is said to be completely observable if, for all 
initial times, the state vector can be determined from the 
output function (or sequence), defined over a finite time. 
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BASIC CONCEPTS OF CONTROLLABILITY 
 

Controllability 
 A control system is said to be controllable if the initial states of the control system are 
transferred (changed) to some other desired states by a controlled input in finite duration of 
time. 
We can check the controllability of a control system by using Kalman’s test. 
 
•Write the matrix Qc in the following form. 

 
Qc=[B  AB  A^2B... A^n−1 B] 

 
•Find the determinant of matrix Qc and if it is not equal to zero, then the control system is 
controllable 
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BASIC CONCEPTS OF OBSERVABILITY 

Observability 
  A control system is said to be observable if it is able to determine the initial 
states of the control system by observing the outputs in finite duration of time. 
 
We can check the observability of a control system by using Kalman’s test. 
 
•Write the matrix Qo in following form. 
 

Qo=[C^T   A^TC^T   (A^T)^2  C^T...(A^T)^n−1C^T] 
 

•Find the determinant of matrix Qo and if it is not equal to zero, then the control system is 
observable. 
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 EX:CONTROLLABILITY & OBSERVABILITY 
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 EX:CONTROLLABILITY & OBSERVABILITY 
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 EX:CONTROLLABILITY & OBSERVABILITY 

⇒|Qo|=−1≠0 
 
 

 Since, the determinant of matrix Qo is not equal to zero, the given control system is 
observable. 
 
Therefore, the given control system is both controllable and observable. 
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ACTIVITY-CROSS WORD 
 
 



19ECT262/Control Systems/Unit 5/N.Arunkumar/AP/ECE 10/26 

ACTIVITY-ANSWERS 
 
 

ear (3) 

 end (3) 

 eye (3)  

leg (3) 

 see (3)  

toe (3)  

back (4)  

bone (4)  

chin (4) 

 face (4)  

feet (4)  

foot (4) 
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CONTROLLABILITY  MATRIX  
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OBSERVABILITY  MATRIX  
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EXAMPLE 2 



SUMMARY  
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