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 For the plant to be analyzed and controlled

– Dynamic Models

– Mathematical Models

 Methodology

– Based on Physics and By Differential Equations

– From Experimental Data (System Identification)

 Key Ingredients:

– Physics, Chemistry, Biology, Sociology, Economics, etc.

– Differential Equations (Equations of Motion, Dynamic Equations)

– Laplace Transforms, Fourier Transforms

– Transfer Function (From Input to Output)
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 Mechanical Systems

– U2A: Translational Motion

– U2B: Rotational Motion

– U2C: Combined Rotation and Translation

– U2D: Distributed Parameter Systems

 Electrical Circuits

– U2E: Kirchhoff's Current Law (KCL)

– U2E: Kirchhoff's Voltage Law (KVL)

– U2E: Operational Amplifier

 Electromechanical Systems

– U2F: Loudspeakers

– U2F: Motors

– U2F: Gears

 Heat and Fluid-Flow Models

– U2G: Heat Flow

– U2G: Incompressible Fluid Flow
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System Differential Equation Transfer Function

Ex. 2.1: Cruise Control

Ex. 2.2: Two-Mass System
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System Differential Equation Transfer Function

Ex. 2.3:  Satellite Control

Ex. Disk Read/Write Head
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System Differential Equation Transfer Function

Ex. 2.6:  Pendulum

Ex. 2.8: Hanging Crane 
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System Differential Equation Transfer Function

Ex. 2.9: Bridged Tee Circuit 

Ex. 2.12: Integrator
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System Differential Equation Transfer Function

Ex. 2.13 &14: Loudspeaker

Ex. 2.15: Motors
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System Differential Equation Transfer Function

Ex. Gears

Ex. Heat flow
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Dorf & Bishop, 2011

Modern Control Systems, 
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