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Course Outline

= 1: Overview and Introduction

= 2: Dynamic Models

= 3: Dynamic Response

= 4: Feedback Analysis

= 5: Analysis & Design: Root Locus
= 6: Analysis & Design: Bode Plot
= 7. State-Space Design

= 8: Digital Control

= 9: Nonlinear Systems

= 10: Case Study
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= 1: An Overview and Brief History of Feedback Control
= 2: Dynamic Models
= 3: Dynamic Response

= 4: A First Analysis of Feedback
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= 5: The Root-Locus Design Method

= 6: The Frequency-Response Design Method
= 7. State-Space Design

= 8: Digital Control

= 9: Nonlinear Systems
= 10: Control System Design:

Principles and Case Studies
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Three Layers of Control Tasks Feng-Li Lian © 2020
= Top Layer:
« For Multiple Agents (Group of Vehicles, Cars, Drones)
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= Middle Layer:
* For Single Agent (Single Venhicle, Car, Drone)
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= Bottom Layer:

* For Subsystems (Wheel, Motor, Engine, Gear Box, Braking)
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Plant, Input, Output, Action, Goal Fom 1 L ® 202
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where,
Ax ¢, = ns: time
0.54x ¢, = settling tivee (to within 2-5% typ.)
Ax = total displacement
T.f = period and frequency - daraped
0.14x b = overshoot

;= delaytime
t, = time to first peak = -

e,, = steadystate error "
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Use Compass

Sensor
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E R : Quadrotor Drone (Unmanned Aerial Vehicle, UAV) ~ SS70-0venview - 12
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HiZREBEIKS : e.g., Quadrotor Drone (UAV) Efggﬁ?{g;ingbgg
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FEEDBACK
C O NTRO L 10.5 Control of a Quadrotor Drone

OF DYNAMIC SYSTEMS Drones. or Unmanned Aerial Vehicles (UAVs) are aircraft that are pilot-

less. They can be cither controlled from the ground or are completely
autonomous and have onboard control algorithms that primarily deter-
mine their path. Some are winged aircraft, and some are helicopters that
rely on one or more rotor blades for lift. Drones are being developed for
a very large number of applications. Some of the many examples of cur-
rent use are aerial photography and video, surveillance, security/police
work, search and rescue, farming, defense, and, of course, entertain-
ment. Many other applications are being investigated from package
delivery to flying cars. More general research includes optimization of
onboard control, artificial intelligence, and swarming approaches where




