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Feng-Li Lian ©  2021Control System Design

 Examples of Control Systems Design

• Outline of Control Systems Design

• Satellite’s Attitude Control

• Lateral & Longitudinal Control of Boeing

• Fuel–Air Ratio in an Automotive Engine

• Read Write Head of a Hard Disk

• RTP Systems in Wafer Manufacturing

• Chemotaxis Swims Away from Trouble

• Quadrotor Drone  Control Tutorials Website

• Cruise Control

• Motor Speed

• Motor Position

• Suspension

• Inverted Pendulum

• Aircraft Pitch

• Ball & Beam
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Feng-Li Lian ©  2021Control Tutorials for Matlab and Simulink

http://ctms.engin.umich.edu/CTMS/index.php?aux=Home

– By Prof. Bill Messner at Carnegie Mellon University

and Prof. Dawn Tilbury at University of Michigan

– Provides complete control analysis and design procedure by Matlab/Simulink
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Feng-Li Lian ©  2021Introduction
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Feng-Li Lian ©  2021Example C1: Aircraft Pitch 
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Feng-Li Lian ©  2021Example C1: Aircraft Pitch 
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Feng-Li Lian ©  2021Example C1: Aircraft Pitch (PID) 



CS7E-Tutorial - 8

Feng-Li Lian ©  2021Example C1: Aircraft Pitch (PID) 

 Matlab: Control System Designer
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Feng-Li Lian ©  2021Example C1: Aircraft Pitch (Root Locus) 

 Matlab: Control System Designer
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Feng-Li Lian ©  2021Example C1: Aircraft Pitch (Root Locus) 

 Matlab: Control System Designer
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Feng-Li Lian ©  2021Example C1: Aircraft Pitch (Frequency Domain) 

 Matlab: Control System Designer
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Feng-Li Lian ©  2021Example C2: Ball & Beam (Model)
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Feng-Li Lian ©  2021Example C2: Ball & Beam (Model)
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Feng-Li Lian ©  2021Example C2: Ball & Beam (PID) 

PD control
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Feng-Li Lian ©  2021Example C2: Ball & Beam (Root Locus) 



CS7E-Tutorial - 16

Feng-Li Lian ©  2021Example C2: Ball & Beam (Frequency Domain) 

Lead compensator


