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Course Proposal
1. Details:

a) Course Title: Adaptive Filters (0909.453)

b) Sponsor: Dr. Ravi P. Ramachandran, Dr. John L.
Schmalzel and Electrical Engineering
Curriculum Committee

¢) Credit Hours: 3 credit hours

d) Course Level: Senior

e) Curricular Effect: Elective course for electrical engineering
majors

f) Prerequisites: Digital Signal Processing (0909.351)

2) Suggested Time/ Fall 2000

Scale of Implementation One section
h) Resources Faculty will be hired and laboratory

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

2. Rationale:

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 term adaptive filter refers to a device (hardware or software) that is applied to
noisy data in order to extract information of interest. There are numerous applications of
adaptive filters which are stressed in this course, namely, seismic signal modeling, blind
deconvolution, communication channel equalization, radar, beamforming and noise
cancellation. This course provides the fundamental framework to allow the student to design
and implement adaptive filtering algorithms for applications in the above areas. A design
perpsective using special purpose hardware asnd software is emphasized.

3. Essence of the Course:
a) Objectives:
The proposed course has a number of objectives:

(1) Provide an overview of the analysis of random signals.



(i1) Analysis and implementation of adaptive filtering algorithms using software and
special purpose hardware.

(iii)  Understand the application of adaptive filtering algorithms to communications,
radar, seismic analysis, signal separation and noise cancellation.

b) Topical Outline:
e Principles of random signals: stationary processes, correlation, power spectral
density, Weiner filtering, Kalman filtering.

» Adaptive Filtering Algorithms: Steepest Descent, Least-Mean-Squares (LMS),
Recursive Least-Squares (RLS).

e Adaptive Filter Structures: Transversal, Lattice, FIR, IIR.

* Adaptive filter implementation: Study of quantization noise and finite wordlength
effects.

» Applications to communications and signal analysis: channel equalization, signal
separation, radar, noise cancellation.

¢) 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:
S. Haykin, Adaptive Filter Theory. Prentice-Hall: New Jersey, 1991.

P. S. R. Diniz, Adaptive Filtering: Algorithms and Practical Implementation. Kluwer
Academic Publishers, 1997.

4. Results of Consultations:
a) Consulted Departments: None

b) Consultants and Consultant Statements: N/A



¢) Written Consultations: N/A

5. Additional Supporting Information: N/A



6. Catalog Description:
Adaptive Filters (0909.453)

This is a senior level undergraduate elective course that covers the fundamentals and
implementation of adaptive filtering algorithms using software and special purpose hardware.
Topics include random signals, least-mean squares method. recursive least squares method,
filter structures and finite wordlength effects. The student is exposed to applications in
communications, signal separation, radar, noise cancellation and seismic signal processing.

Prerequisite: Digital Signal Processing (0909.351)



