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SCC# 99 - 436
1. Details:

a) Course Title:

b) Sponsor:

c) Credit Hours:
d) Course Level:

e) Curricular Effect:

f) Prerequisites:

g) Suggested Time/
Scale of Implementation
h) Resources

2. Rationale:

Course Proposal

Systems and Control IT (0909.322)

Dr. Ravi P. Ramachandran, Dr. John
L. Schmalzel and Electrical
Engineering Curriculum Committee
3 credit hours

Junior 2

Elective course for electrical
engineering majors
Systems and Control I (0909 321)

Spring 1999

One section

Faculty will be hired and laboratory
equipment obtained consistent with
Engineering School multi-year
budget. Library acquisitions will be
required.

The proposed course is a revision to part of the Engineering Curriculum
Proposal approved by the College Senate in December, 1994. The proposed
course is consistent with the establishment of the School of Engineering
approved by the Board of Trustees in February, 1995.

The concept of control system design can be applied to any real world
system in which one seeks to get a desired output from the knowledge of
internal variables. This course is a continuation of Systems and Control I with
the focus being on multi-input, multi-output systems. Many of the concepts
gained in Systems and Control I are extended to the multi-input, multi-output
case. Students must gain a sound theoretical and practical knowledge of the
building blocks of such systems by using mathematical background already
obtained, simulation experiences and laboratory experiments.

3. Essence of the Course:

a) Objectives:

The proposed course has a number of objectives:



(i) Provide an overview of multi-input, multi-ouput control systems by
first introducing basic concepts like linearity, time-invariance, and
state-space description.

(ii) Provide an understanding of the matrix transfer function and its
relationship to the fundamental concepts of the state-space
description and stability.

(i)  Introduce the fundamental concepts of controllability,
observability, minimal realizations and controller and observer
canonical form realizations.

(iv)  Provide an understanding of state feedback and how it can be used
to obtain desired pole placament

v) Introduce optimal control and nonlinear systems.
(vi)  Expose different numerical techniques to solve control problems.

b) Topical Outline:

* Basic system concepts: linearity, time-invariance, and state-space
description.

* State-space solution and concept of matrix transfer function: Numerical
techniques to obtain transfer function.

* Controllability, observability and stability of multi-input, multi-output
systems: Numerical methods to check stability; state feedback and pole
placement.

* Transfer function description versus realization: Controller and observer
canonical form, minimal realization.

* Introduction to optimal control: Parameter optimization techniques

e Introduction to nonlinear systems: Common physical nonlinearities,
linearization, stability.

c) Evaluation and Grading Procedures:

Student grades will be based on projects, examinations, homework,
laboratory reports and written and oral technical communication.



d) Course Evaluation:

The proposed course will be evaluated based on student evaluations and
critical review by engineering faculty.

e) Texts:

T. Kailath, Linear Systems. Prentice-Hall: New Jersey, 1980.

W. L. Brogan, Modern Control Theory. Prentice-Hall: New Jersey, 1990.
W. J. Rugh, Linear System Theory. Prentice-Hall: New Jersey, 1995.

4. Results of Consultations:

a) Consulted Departments: None

b) Consultants and Consultant Statements: N/A

c) Written Consultations: N/A

5. Additional Supporting Information: N/A



6. Catalog Description:

Systems and Control II (0909.322): 3 credits

This course is a continuation of Systems and Control I with the focus on multi-
input, multi-output systems. The fundamental concepts of linearity and time-
invariance are introduced. The state-space description and the concept of a
matrix transfer function are studied in depth especially with respect to
stability. The concepts of controllability, observability, and realizations are
covered. Numerical techniques are continuously emphasized. Optimal control
and nonlinear systems are also discussed. Software simulation, primarily with
MATLAB and laboratory experiments, will complement and supplement the
theory.

Prerequisites of Systems and Control I (0909 321)



