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This course is designed to be broadly accessible to engineering and science majors alike at both undergraduate and graduate levels.  Prerequisites: for engineering undergraduate students: EEC 440 or equivalent; for engineering graduate students: graduate standing; for all others: instructor’s permission.
About Feedback Control:


Feedback control is an idea that has been discovered and rediscovered throughout human history. Today, it permeates all engineering branches, natural sciences and social sciences. Understanding the essence of this idea and its manifestations in various feedback systems, natural or artificial, allows us to gain deeper insight on how these systems work and, more importantly, to make them work better.
Scope:
A survey of problems and solutions in engineering and science of feedback control, including a historical view of feedback control, characteristics of feedback problems in engineering and feedback mechanisms in nature, performance limitations, digital control, error-based and model-based methodologies, system identification, state and disturbance estimation, disturbance rejection, nonlinear control, fuzzy logic and neural network based design methods. 
Teaching and Learning Methods:

A problem oriented teaching method will be employed to promote active learning on the part of students. Instead of starting with the end results of many years of research and practice, we begin with the problems that puzzled the pioneers of our fields. We study the nature of the problems and the train of thoughts and methodologies that lead to the success of the investigations.  It is in this sense that we gain a historical perspective and some understanding of how those great minds work, helping us, hopefully, to be a more active learner and a creative thinker. 
Textbook:
J. R. Leigh, Control Theory, 2nd  Ed., Institute of Electrical Engineers, 2004.
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Goals:
To understand and appreciate feedback control both as a mechanism in nature and as an artifact everywhere in this increasingly engineered world that we live in.  The students are expected to i) get familiar with a wide range of feedback problems and solutions; ii) develop skills in formulating and articulating a practical control problem, iii) recognize limitations of feedback due to physical constraints; iv) identify uncertainties and nonlinearities that feedback must deal with; v) learn how to solve a feedback problem using available techniques and computer tools in design, simulation and implementation of a closed-loop control system in a realistic manner.
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