SE 302: LINEAR CONROL SYSTEMS

Course Syllabus (011)

(Dr. F. AL-Sunni)

Catalog Description: Linear systems, time domain and frequency domain representations, open and close loop systems, time and frequency domain analysis, stability, root locus, frequency response, controller design. Laboratory activities include analysis and control of physical processes as well as analog  and digital simulation.

Pre-requisite: SE 207.
Text book: Modern Control Systems by R.C. Dorf.

Weekly Breakdown: 

1. Introduction to Control Systems: terminology, control system examples (Chapter #1: one week)

2. Mathematical Preliminaries: brief review of complex variables, Laplace transform, solution of ODE’s (Section 2.4 : one week)

3. Transfer Functions, state variable description, block diagram, and signal flow graph (Sections 2.5, 2.6, and 2.6: two weeks)

4. Feedback Control Systems, Time domain characteristics and performance, effect of feedback on transient response, disturbance reduction, time domain specification in transient and steady-state requirements (Sections 4.1, 4.3,4.4,4.5,4.7,5.2,5.3,5.4,5.6, and 5.7: two weeks)

5. System Stability: concept of stability, BIBO, absolute, relative, asymptotic and marginal, Routh Hurwitz criterion (Sections 6.1,6.2, and 6.3: two weeks)
6. Root Locus Technique: system analysis and design using Root Locus (Sections 7.1,7.2,7.3 and 7.4: two weeks)
7. Frequency Response Methods: Bode plots, Nyquist plots, phase and gain margins, bandwidth, Nichols chart, closed-loop frequency domain characteristics, stability from frequency response (Sections 8.2,8.3,8.4,8.5,8.6,8.7, 9.2,9.3,9.4,9.5, and 9.6 and Table 9.6: three weeks)

8. Design of controllers : Frequency response design (Sections 10.2,10.3,10.4, and 10.8: two weeks)

The above are only estimated times. Actual time spent on each topic may vary from the estimated one depending on class performance and progress.

Grading Policy

Quizzes:  15% of the final grade will be allocated for frequent quizzes. These quizzes will take place in class and are not going to be announced in advance. We might end up having a quiz every lecture. 

Homework’s: 10%

Lab activities, reports and quizzes : 15%

Examination : We will have two exams

Exam I (Topics 1-4: 15%, October 14)

Exam II ( Topics 4-6: 15%, Dec. 2 )

Final Examination: (Comprehensive: Topics 4-8: 30%) 

