ECE 521 Control Systems II
Instructor: Dr. Bob Throne, x8414, robert.throne@rose-hulman.edu

Textbook: Modern Control Engineering, by K. Ogata, Fourth Edition, Prentice Hall

Grading 
Homework 25%

Labs 25%

Exam 1 20%

Exam 2 20%

Presentations 10%

You must acceptably complete all labs to pass the course!

General Plan:

The first 5 or 6 labs will involve generating models and state feedback controllers for different systems. You will generally be utilizing Lagrangian mechanics to generate the models of these systems and system identification in the frequency domain to determine the relevant parameters. Once the state space model is developed you will be trying to control the system. 

The last group of labs will utilize the state space models you derived in the first few labs to implement various types of observers or transforming the systems into type one systems.

A substantial portion of your homework assignments will often be pre-labs for the labs. These are to be treated as homework problems and done individually. You can certainly talk with each other but each of you is expected to turn in your own work. Typically you will be given a state variable model or models and implement an algorithm (or two, or three) in Simulink using the models you were given. In lab you will use the same Simulink code to model your system, and then use essentially the same Simulink code to drive the ECP systems.  Hence, you cannot do the lab unless your homework for that lab is completed and correct!
Your lab reports will be memos, but I expect them to be very well done, with well labeled and captioned figures. This is 25% of your grade so do a good job!
On the last day of class each lab group needs to make a presentation summarizing their successes and failures, what was difficult, what didn't work, and how to improve things for the next time. I expect this to be a well done presentation in PowerPoint or some other type of projected presentation such as a pdf file.  If you collect your results as you go this will not be difficult.

Tentative Syllabus

Class 1 (11/29) Review of matrices, state variables
Class 2 (11/30) Lagrangian dynamics
            (11/30) - No lab
Class 3 (12/2) Lagrangian dynamics
Class 4 (12/6) Lagranginan dynamics
*Class 5 (12/7) Review of eigenvectors and eigenvalues
Lab 1 (12/7) - Modelling/controling a 1 dof system (one cart)
Class 6 (12/9) Functions of a square matrix
Class 7 (12/13) State transition matrix
*Class 8 (12/14) Solution of the state equations
Lab 2 (12/14) -Modelling/controlling a 2 dof system (two carts)
Class 9 (12/16) Controllability
Class 10 (1/3) Observability
*Class 11 (1/4) Controllable canonical form
Lab 3 (1/4) - Modelling/controlling a 3 dof system (three cart)
Class 12 (1/6) Transformation method for computing K
Class 13 (1/10) Transformation method for computing K

*Class 14 (1/11) Ackerman's method for computing K
Lab 4 (1/11) - Modelling/controlling an inverted pendulum (one cart) 
Class 15 (1/13)   EXAM 1

Class 16 (1/17)  LQR method for computing K

*Class 17 (1/18) Design of type 1 systems
Lab 5 (1/18) - A different inverted pendulum model
Class 18 (1/20) Design of type 1 systems
Class 19 (1/24)  Full order observers
*Class 20 (1/25) Full order observers
Lab 6 (1/25) - Type 1 systems (1,2,3 dof systems)

Class 21 (1/27) Minimum order observers
Class 22 (1/31) Minimum order observers
*Class 23 (2/1) Minimum order observers
Lab 7 (2/1) - Full order observers (1,2,3 dof systems)
Class 24 (2/3) Matrix calculus 
Class 25 (2/7) Least squares problems
*Class 26 (2/8) Linearization of state equations
Lab 8 (2/8)- Minimum order observers (1,2,3 dof systems)
Class 27 (2/10) EXAM 2
Class 28 (2/14) prepare presentations
Class 29 (2/15) prepare presentations
Lab 9 (2/15)  Inverted pendulum with observers
Class 30 (2/17) Presentations
