SYLLABUS  for graduate course in MODEL BASED CONTROL 

INTRODUCTION

1.
Overview and definition of Model based Process Control

2. Process Control Issues: Control Effort and Process variable Constraints; 

      Non-linearities; Uncertain/Inexact Models; Lack of measurements

3. Scope of the course.

SISO INTERNAL MODEL CONTROL (IMC)

1.
Structure and properties of IMC

2.  Design of Continuous Controllers for Perfect Models

3.  Relationship with Classical PI/PID Controllers

4
Model State Feedback implementations for control effort saturation 

5
Use of Non-Parametric Models in IMC

6
Tuning for Process Uncertainty (Mp Tuning)

7
Optimal Model and Controller Selection

8.
2-degree of freedom IMC for slow disturbances and unstable processes

MULTI-LOOP CLASSICAL and IMC SYSTEMS

1.
Feedforward Control

2.
Cascade Control

4.  Classical and Cascade Over-ride Control 

MULTIVARIABLE CONTROL

1.
Overview of Multivariable Control Approaches

2.  Analysis of Linear Multivariable Control Systems in an IMC Framework for Perfect Models

3.  Multivariable Model State Feedback

4.  Multivariable PID Control

MULTIVARIABLE CASCADE CONTROL
1.   Output Constraints

2.
Multi-objective Control


a)
Coordinated Control


b)
Modular Multivariable Control

