MECH 522 
Foundations in Control Engineering
4 Credits, 1st Semester 2013/14
(Mondays, Wednesdays, Fridays, 9:00-10:00 a.m.)

Room: CEME 1215
Course Web Site: www.mech.ubc.ca/~ial
The course material including the lecture presentations, homework assignments, and the solutions to homework problems and exams will be posted at this web site.
Instructor






Dr. Clarence de Silva, Professor



Office: CEME 2071;  Tel: 604-822-6291;  e-mail: desilva@mech.ubc.ca




Course Objectives
This is an introductory course in what is traditionally called “Modern Control Engineering.” It is based on a state-space formulation of an engineering dynamic system, and considers the problem of its control. A control system is a dynamic system that contains a controller as an integral part. The purpose of the controller is to generate control signals, which will drive the process to be controlled (the plant) in the desired manner—to meet a set of performance specifications. Control engineers should be able to model and analyze individual components or an integrated control system; design controllers, which includes the development and analysis of control schemes; identify and select components for a control system; and choose parameter values so that the control system will perform the intended functions of the particular system while meeting a set of specifications.  Proper control of an engineering system requires an understanding and a suitable “representation” of the system—a “model” of the system. Also, there are control techniques that directly depend on a model of the controlled system—the plant. They are called model-based control methods. The course will address these issues.
Covered Topics

Control of Engineering Systems; State-Space Models; Performance Specification; Time Response; Stability Analysis; Controllability and Observability; Modal Control; Optimal Control; Fuzzy Logic Control.

The course consists of lectures, homework assignments, an intermediate examination, and a final take-home examination.

Prerequisite: An undergraduate course in conventional control (e.g., MECH 466 or equivalent) or the consent of the instructor.

Textbook

C.W. de Silva, Modeling and Control of Engineering Systems, Taylor & Francis, CRC Press, Boca Raton, FL, 2009.

Course Layout
	Week
	Starts
	Topic
	Read (from textbook)

	1
	Sept 04
	Control of Engineering Systems 
	Chapter 1, 7.1, 11.1

	2
	Sept 09
	State-Space Models
	Sections Chapter 2

	3
	Sept 16
	Performance Specification
	Sections 7.2-7.6

	4
	Sept 23
	Time Response
	Section 11.2

	5
	Sept 30
	Stability Analysis
	Sections 8.1, 11.3

	6
	Oct 07
	Controllability and Observability
	Section 11.4

	7
	Oct 14
	Modal Control
	Section 11.5

	8

	Oct 21
	Optimal Control

	Section 11.6

	9
	Oct 28
	Linear Quadratic Regulator
	Section 11.7

	10
	Nov 04
	Fuzzy Logic
Monday, November 04:
Intermediate Examination, In Class
	Section 11.9

	11
	Nov 11
	Fuzzy Logic Control
	Section 11.9

	12
	Nov 18
	Review
Friday, November 22:
Final Take-home Examination, Handed Out
	 

	13
	Nov 25
	Review
Friday, November 29:
Answer Scripts of Final Take-home Examination, Due in Class
	


Note:
Monday, November 04: Intermediate Examination Held in Class
Friday, November 22: Final Take-home Examination, Handed Out in Class
Friday, November 29: Answer Scripts of the Final Take-home Examination, Due in Class
Grade Composition

Participation (attendance)            

10%


Intermediate Examination


40%

   
Final Take-home Examination

50%_ 






Total

100%

