EE 489 – Introduction to Control Systems

MW 5:10-6:25 PM, Sloan Hall 5

Course Overview: So far, most of your studies have focused on understanding how various 

electrical systems work, i.e. modeling and analyzing them.  In this course, we will 
systematically study how dynamical systems can be controlled (modified) through 
feedback, so that they achieve desired design goals.  Throughout the course, we will 
apply these control methods to realistic examples from several disciplines.

Instructor: Sandip Roy (please call me Sandip)


EME 402, 335-2448, sroy@eecs.wsu.edu

Teaching Assistant: Tao Yang

Office Hours: We will set up office hours during the first class.  However, you should also feel 
free to stop by my office at any time to ask questions.  If you want to make sure that I’m 
in the office and available, please send me an e-mail in advance.

Homework Help Session: The homework help session is a chance for you to work in groups on 

the homework sets, while the instructor and/or TA are present to answer questions.

Course Prereqs.: Completion of EE 321 and EE 341 with grades of C or better, or permission of 

instructor.

Course Text: Franklin, Powell, and Emami-Naeini.  Feedback Control of Dynamic Systems (5th 

Edition), Prentice Hall, 2005.  

Grading: Homework - 15%

Modeling Project - 10%


Design Project – 13%


Midterm Exams (3) – (10%, 13%, 13%, respectively)


Final Exam - 26%


The final course grades will be assigned as follows: I will compute each student’s average according to the breakdown above. Students who score more than 65% of the highest score will pass the class (get grades of C or above), while students who score less than 65% of the highest score will fail (get grades of C- or below).  Among the passing students, approximately the top 1/3 of the students will receive grades in the A range, the next 1/3 in the B range, and the following 1/3 in the C range.  Among the failing students, those who score between 60% and 65% of the top score will receive a C- grade, those between 50% and 60% will receive a D, and those less than 50% will receive an F.  

Homework Policy: Homework will be assigned each Wednesday, and will be due the following 

Wednesday. Sorry, homework will not be accepted late (except if a formal letter is 
provided regarding a medical or family emergency), but your lowest homework score will 
be dropped.

Midterm Dates: February  4 (6:30 - 8 PM), March 10 (6:30-8:00 PM), and April 21 (in class)

Exam Study Sheets: Students may bring one side of an 8.5 x 11 page of notes to the first 
exam, two sides to the second exam, three sides to the third exam, and four sides (two 
pages) to the final.

Exam Make-up Policy:  Medical emergencies and emergencies among the student's immediate 

family will be the only accepted reasons for missing an exam.  If a midterm is missed 
due to a valid excuse, the remaining midterm scores will be revalued so that all 

midterms total 36% of the grade.  Students who miss the final exam with an appropriate 
excuse will take a make-up final exam.

Computer Accounts: If you do not have an EECS account, contact Ryan Makamson at 

335-5258 (ryanm@eecs.wsu.edu)

Academic Integrity:  The academic integrity policy described at 

http://jaguar.eecs.wsu.edu/~syllabus/eeungrad/academic-integrity.html applies to this course.  Any cheating will result in a failing grade for the course, and will also be reported to the department for appropriate action.  In this course, the exams are individual assignments, and any collaboration will be considered cheating. Collaborative effort on homework is acceptable; however, you must cite your collaborators, and the written text of the homework must be your own.  Similarly, other reference texts that you use on homework or the project must be cited.

Special Needs Students:  Reasonable accommodations are available for students who have a 

documented disability.  Please notify the course instructor during the first week of class 
of any accommodations needed for the course.  Accommodations must be approved 
through the Disability Resource Center (DRC) in Administration Annex 06, 335-1566.  
Also, if a student has temporary or permanent mobility impairment and needs 

transportation to and from class, he or she may call Tina Snipe at 335-6155 to arrange 
rides.

Feedback:  Please ask questions in class!  Also, I would appreciate your feedback about the 

course material or my teaching.  You can tape a note to my door or slip one under it if 
you wish to be anonymous.

Topics 


Introduction and terminology; Forms for differential-equation models; Modeling mechanical systems; Modeling heat and fluid flow; Modeling electrical/electromechanical systems; Modeling electrical/electromechanical systems; “Pre-analysis”: linearization and scaling; Review of how to solve differential equations, including through Laplace transforms and convolution; Stability; Performance of linear systems; system modeling diagrams; introduction to feedback; steady-state tracking and system type; classical controllers (including PID controllers); Controller design by the root locus; review of the frequency response; frequency response-based controller design; Nyquist stability control; overview of state-space methods.



