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Course Description

This course is divided into three major sections.  In the first part of the course the elements of decision theory are introduced.  The basic ideas of probability theory are reviewed and the concept of a hypothesis test is developed.  It is shown how this idea is used to build decision criteria.  Different sorts of decision criteria are developed with an emphasis on maximum likelihood techniques.  In the second block of material the area of detection of signals in noise is introduced.  The theory is first developed for detection in white noise and then specialized to detection in colored noise.  Maximum SRN criteria for detector design is discussed.  In the last block of material estimation is treated.  Various types of estimators are discussed and the idea of unbiased estimation is well developed.  This section is concluded with a discussion of both the Wiener Filter and the Kalman filter as applied to real world waveform estimation problems.
Prerequisite by Topic

Students taking this course should have graduate standing in electrical engineering.  It is also assumed that the students understand basic probability theory and can readily apply Bayes' rule. Throughout the course a general level of sophistication at the BS level is assumed.  Knowledge of the ideas of standard transform methods is freely used.

Text, References & Software

Recommended Text:

Introduction to Statistical Signal Processing with Applications, by M.D. Srinath, P.K. Rajasekaran and R. Viswanathan, Prentice Hall, 1996, ISBN 0-13-125295-X. 

Additional References:

Introduction to Random Signal Analysis and Kalman Filtering, Robert Grover Brown, John Wiley, 1983, ISBN  0-471-08732-7

Software:

MATLAB or Mathcad and access to a C++ compiler

Internet Resources:
Instructors Web Page 
Course Objectives – After completing this course the students should be able to:

1.  Understand the basic ideas of decision theory 

2.  Be able to apply decision theory to simple practical examples in any area 

3.  Understand the application of maximum likelihood tests to signal detection

4.  Be able to apply these ideas to signal detector design and evaluation

5.  Understand the theory behind the use of Bayes estimates of random parameters

6.  Master the application of such estimates to signal parameter estimation

6.  Understand the structure of both Wiener Filters and linear Kalman Filters

7.  Know what type of filtering techniques is appropriate in a given practical situation

8.  Be able to assess the potential of new and unique detection and estimation techniques

9.  Be able to use pre-written software packages for estimation and detection of signals.

Topics Covered/Course Outline

1.  Review basic concepts of probability including Bayesian analysis

2.  Elements of decision theory

3.  Application of decision theory to signal detection

4.  Detection of signals in both white and colored noise

5.  Estimation theory

6.  Weiner and Kalman filters with applications

Relationship to Program Outcomes

This supports the  achievement of the following outcomes:

a)    Ability to apply knowledge of advanced principles to the analysis of electrical and

        computer engineering problems.

b)    Ability to apply knowledge of advanced techniques to the design of electrical and 

        computer engineering systems.

c)    Ability to apply the appropriate industry practices, emerging technologies, state-of-

        the-art design techniques, software tools, and research methods of solving electrical

        and computer engineering problems.

d)     N/A

e)     N/A

f)     Ability to maintain life-long learning and continue to be motivated to learn new

        subject.

g)    Ability to learn new subjects that are required to solve problems in industry without 

Being dependent on a classroom environment.

h)    Ability to be competitive in the engineering job market or be admitted to an

        excellent Ph. D. program.
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