Suggested Readings for an Undergraduate Course in Process Control

	Topic
	Suggested Readings from Techniques of Model-Based Control

	1. Introduction to Process Control
	

	The What and Why of Process Control
	Chapter 1, “Introduction”

	Control Diagrams and Control Elements
	

	P, PI, and PID Controllers
	

	Laboratory Experiment
	

	2. Analysis of Linear Systems
	

	Laplace Transform Solution Methods
	

	Transfer Functions, Input/Output Models, and Block Diagrams
	

	Simulation of Linear Systems
	Appendix E, “MATLAB and Control Toolbox Tutorial”

	Dynamic Behavior of Linear Systems
	

	3. Modeling and Simulation
	

	Modeling from First Principles
	Chapter 2, “Continuous-Time Models”

	Model Identification from Plant Tests
	

	Simulation of Nonlinear Systems
	Appendix F, “Simulink Tutorial”

	Linearization of Nonlinear Systems
	

	4. Analysis and Design of Single-Loop Control Systems for Perfect Models
	

	Block Diagram Manipulations
	

	Design One-Degree of Freedom IMC for Perfect Models
	Chapter 3, “One-Degree of Freedom Internal Model Control”

	Frequency Response Tuning of IMC Controllers to Limit Noise Amplification
	Chapter 3, “One-Degree of Freedom Internal Model Control”

	Saturation Compensation
	Chapter 5, “MSF Implementation of IMC Systems”

	PID Controller Parameters from IMC Controllers
	Chapter 6, “PI and PID Controller Parameters from IMC Designs”

Appendix C, “Review of Linear Least-Squares Regression”

	5. Design and Tuning of IMC and PID Controllers to Accommodate Modeling Errors
	

	Frequency Domain Design Criterion
	Chapter 7, “Tuning and Synthesis of 1DF IMC Controllers for Uncertain Processes”

Appendix B, “Frequency Response Analysis”

	Tuning Software for Parametric Uncertainty
	Chapter 7, “Tuning and Synthesis of 1DF IMC Controllers for Uncertain Processes”

	Control System Stability (Nyquist Stability)
	Chapter 7, “Tuning and Synthesis of 1DF IMC Controllers for Uncertain Processes”

Appendix D, “Random Variables and Random Processes”

	Optimal IMC Designs for Uncertain Processes
	Chapter 7, “Tuning and Synthesis of 1DF IMC Controllers for Uncertain Processes”

	Laboratory Experiment
	

	6. Special Purpose Control Structures
	

	Feedforward Control
	Chapter 9, “Feedforward Control”

	Cascade Control
	Chapter 10, “Cascade Control”

	Override Control
	Chapter 11, “Override Control”

	Inferential Control
	Chapter 12, “Single Variable Inferential Control’

	Model-Predictive Control
	Chapter 14, “Discrete-Time Models”

Chapter 17, “Basic Model-Predictive Control”

	7. Course Projects
	Appendix I, “Simulink Models for Projects”


