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Developed and refined over the past six years, this course provides a
comprehensive review of recent developments in control theory and
investigates their practical application to industrial problems. Beginning with
an overview of fundamental modeling and hardware tradeoffs that affect
control-system  performance, the course systematically examines
identification and controller synthesis techniques for both linear and
nonlinear systems, including the fundamentals of robust and adaptive
control for uncertain systems. Each topic is thoroughly reviewed, beginning
with its theoretical foundations and proceeding to implementation issues that
should be considered in practice.

This course is suitable for control practitioners who wish to obtain a broad
perspective of the control engineering enterprise as well as engineers from all
industries seeking a coherent, self-contained examination of recent
developments relevant to control practice.

First Day
Defining the Issues and Challenges in Control Engineering

Course Overview

Control-System Design: Strategy, Physics, Architecture, and
Hardware

Plant Properties, Achievable Performance, and Basic Tradeoffs

Developing Linear Models for Control

Linear Plant Modeling: Representation and Properties
Empirical Linear Modeling: System Identification in the Time and
Frequency Domains

Linear Controller Analysis and Synthesis

Minimal-Information Control: The Art and Science of PID Tuning

Frequency Domain Advances: From KYP to Generalized KYP

Uncertainty Measures and Robustness Analysis: From H2 to
Hinfinity

Controller Synthesis for Performance and Robustness

Robust Controller Synthesis
Adaptive Stabilization and Command Following



Second Day

Developing Nonlinear Models for Control

Nonlinear Plant Modeling: Model Properties and Structure
Nonlinear Identification Methods for Block-Structured (Grey-Box )
Models

Inexact Approaches to Nonlinearity

Treating Nonlinearity as Uncertainty: Absolute Stability, Linear
Matrix Inequalities, and Integral Quadratic Constraints

Treating Nonlinearity as Linearity: Gain Scheduling, Linear
Parameter Varying Systems, and Frozen Linear Methods

Exact Approaches to Nonlinearity

Feedback Linearization: Methods and Pitfalls
Backstepping: A Constructive Nonlinear Approach

Implementing Real Control in Real Hardware

Facing the Reality of Constraints: Traditional and Modern
Approaches

Adaptive Disturbance Rejection with Applications to Tonal and
Broadband Disturbances

A Case Study for Controller Design and Implementation: Active
Chatter Control
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