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ሶ𝑥 = 𝐴𝑥 + 𝐵𝑢

𝑢 = −𝐾𝑥

𝐶
𝑥 𝑦𝑢



UNICON LAB, Unmanned & Intelligent systems Control Laboratory

Review

Full-state feedback

ሶො𝐱 = 𝐴ො𝐱 + 𝐵𝑢 + 𝐿(𝐶𝐱 − 𝐶ො𝐱)
ሶ𝐱 = 𝐴 + 𝐵𝐾 𝐱

𝑢 = 𝐾𝐱

How to choose the gain K & L ?

and  minimize

We want to stabilize

Luenberger observer
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Some stability definitions
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Energy and dissipation functions
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Positive definite functions
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Lyapunov theory
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Lyapunov equation

What is the Lyapunov theory??
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Lyapunov equation
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Lyapunov equation

Unique solution
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Lyapunov equation
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Lyapunov equation

1. ሶ𝑥 = 𝑥 2. ሶ𝑥 = −𝑥

3.  ሶ𝑥1 = −𝑥1
ሶ𝑥2 = −2𝑥2

4.  ሶ𝑥1 = 𝑥1
ሶ𝑥2 = −2𝑥2

5.  ሶ𝑥1 = 𝑥1 − 𝑥2
ሶ𝑥2 = −2𝑥2
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Optimal control

How to choose the gain K & L ?

and  minimize

We want to stabilize

Assumptions
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Optimal control

𝑢 = 𝐾𝐱

and
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Optimal control

above equation can be rewriting in the form because
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Optimal control

and Algebraic Riccati Equation (ARE) in X


