
State-Space Design

Continuous-Time System



Full-State Feedback

 Zero reference input: regulator
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Full-State Feedback
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Control Canonical Form
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Control Canonical Form

 1 2

0 1 2 1

0 1 1 2 2 3 1

( )

0 1 0 0 0

0 0 1 0 0

1

0 1 0 0

0 0 1 0

n

n

n n

x A BK x

k k k x

a a a a

x

a k a k a k a k





 

    
    
     
    
            

 
 
 
 
 
        



Control Canonical Form
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Ackermann’s formula
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Full-State Feedback

 Non-zero reference input
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Full-State Feedback

 Non-zero reference input
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Full-State Feedback

 Non-zero reference input
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Example: Non-zero reference input
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Example: Non-zero reference input
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Example: Non-zero reference input

 System Type 2
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Example: Non-zero reference input
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Estimator-Based Controller

 Zero reference input: regulator
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Estimator-Based Controller

 Closed-loop system
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( ) ( )D s G s Bode Plot



Estimator-Based Controller

 Non-zero reference input (1st Method)
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Estimator-Based Controller

 Non-zero reference input(2nd method)
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Estimator-Based Controller

 Closed-loop system
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Estimator-Based Controller

 Closed-loop system
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