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Topic Outline

▪ Overview of Feedback Control Systems

▪ Dynamic Modeling Techniques

▪ State Space Methods

▪ Laplace/Frequency Domain Analysis
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Review the Components of Feedback Control Systems
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Types of Dynamic Models
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Dynamic Model Example 1 (Time domain)
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Dynamic Model Example 1 (Frequency domain)
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Dynamic Model Example 2
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Dynamic Systems Review



‘-

9
Luis Herrera, University at Buffalo, 2021

Tentative Topics

▪ Overview of Feedback Control Systems

▪ Dynamic Modeling Techniques

▪ State Space Methods

▪ Laplace/Frequency Domain Analysis
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Ordinary Differential Equations
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LTV and LTI Differential Equations
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Solving an ODE
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Topic Outline

▪ Overview of Feedback Control Systems

▪ Dynamic Modeling Techniques

▪ State Space Methods

▪ Laplace/Frequency Domain Analysis
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System of First Order ODE – State Space Form 
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State Space Representation of ODEs 
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Linear Time Invariant (LTI) State Space System
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LTI State Space System with Outputs



‘-

18
Luis Herrera, University at Buffalo, 2021

LTI State Space System with Outputs
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Dynamic Model Example 1 (Time domain)
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Dynamic Model Example 2
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LTI Systems to Laplace/Frequency Domain
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Topic Outline

▪ Overview of Feedback Control Systems

▪ Dynamic Modeling Techniques

▪ State Space Methods

▪ Laplace/Frequency Domain Analysis
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Laplace Transform (Review)
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Inverse Laplace Transform (Review)
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Properties of the Laplace Transform
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From State Space to Laplace Transform
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From State Space to Laplace Transform
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Input/Output Transfer Function
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Input/Output Transfer Function and Solution
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Proper and Strictly Proper Transfer Functions
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Poles and Zeros of the System/Transfer Function
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Partial Fraction Decomposition (no repeated poles)
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Partial Fraction Decomposition (repeated poles)
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Impulse Response of the System
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Impulse Response of the System Solution
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Example 1 – RLC circuit Input/Output Transfer Function
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Example 1 – RLC circuit Input/Output Transfer Function
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Example 1 – RLC circuit Impulse Response of the System
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Steady State Solution
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Steady State Solution (cont’d)
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DC Gain of RLC Circuit
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Next:  Controller analysis in frequency domain


