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Topic Outline

▪ Observability

o Observability Definition

o Unobservable Subspace

o Luenberger Observer

o Detectability

▪ Dynamic Feedback
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State Feedback Controller
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Dynamic Feedback Controller
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Observability Definition
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Observability Definition (cont’d)
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Observability Matrix
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Observability Matrix – Unobservable Subspace
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Decomposition w.r.t. Unobservable Subspace
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Decomposition w.r.t. Unobservable Subspace
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Duality 
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Observer Definition
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Luenberger Observer
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Luenberger Observer Conditions
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Luenberger Observer Example
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Luenberger Observer Example
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Luenberger Observer Example
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Luenberger Observer Example
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Unobservable Systems
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Unobservable Systems
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Topic Outline

▪ Observability

o Observability Definition

o Unobservable Subspace

o Luenberger Observer

o Detectability

▪ Dynamic Feedback
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Motivation
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Closed Loop Analysis
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Closed Loop Analysis (cont’d)
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Closed Loop Analysis – New Basis
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Separation Principle
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Separation Principle – Design



‘-

28
Luis Herrera, University at Buffalo, 2021

Inverted Pendulum Example

https://ctms.engin.umich.edu/CTMS/index.php?example=InvertedPendulum&section=SystemModeling

https://ctms.engin.umich.edu/CTMS/index.php?example=InvertedPendulum&section=SystemModeling
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Inverted Pendulum Example – Obs. And Controllability

https://ctms.engin.umich.edu/CTMS/index.php?example=InvertedPendulum&section=SystemModeling

https://ctms.engin.umich.edu/CTMS/index.php?example=InvertedPendulum&section=SystemModeling
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Inverted Pendulum Example – Controller Design

https://ctms.engin.umich.edu/CTMS/index.php?example=InvertedPendulum&section=SystemModeling

https://ctms.engin.umich.edu/CTMS/index.php?example=InvertedPendulum&section=SystemModeling
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Inverted Pendulum Example – Open Loop Results

https://ctms.engin.umich.edu/CTMS/index.php?example=InvertedPendulum&section=SystemModeling

https://ctms.engin.umich.edu/CTMS/index.php?example=InvertedPendulum&section=SystemModeling
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Inverted Pendulum Example – Closed Loop Results

https://ctms.engin.umich.edu/CTMS/index.php?example=InvertedPendulum&section=SystemModeling

https://ctms.engin.umich.edu/CTMS/index.php?example=InvertedPendulum&section=SystemModeling
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Summary


