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nggon, Christy

From: Polikar, VRobiﬂ

Sent: Wednesday, February 02, 2C05 5:30 FM
To: Faison, Christy

Cc: Dorland, Dianne; Harper, Jay A.
Subiject: Pattern recognition course proposals

Foliow Up Fiag: Follow up
Flag Status: Red

Dear Dr. Faison:

Per your memo dated Jan 3, 2005 regarding the pattern recognition proposals SCC#03-04-415, 416 and 417 |
have made the following changes:

- Proposal for Introduction to Pattern Recognition (415) is being withdrawn
- Theory and Applications of Pattern Recognition (418} is being cross-listed with Computer Science

(and with its original prerequisites)
- Advanced Topics in Pattern Recognition course (graduate, ECE only) also has its originali

prerequisites instituted.

I have made the changes, obtained all the necessary signatures (including those of CS and LAS for the cross
listed course), and would like to bring them to you for your approval so that we can offer these courses in Fall
2005. Is there any time | may be able te visit you on Thursday or Friday (it should not take anymore then 5

minutes)?

In case you would like to go over them for a second time, they are attached to this e-mail as well.
Thank you very much for your diligent efforts in resolving this matter.
Warm regards,

Robi.

Robi Polikar. Ph.D.

Assistant Professor of Electrical and Computer Engineering

136 Rowan Hall /&e/u./u P
Rowan University N Ve &
201 Mullica Hill Road,

Glassboro, NJ 08028-1701 IS
Phone: (856) 256-5372 0709 . <55  Cu 5
Fax: (856) 256-5241 ~

E-Mail: polikar@rowan.edu
On the Web: http://engineering.rowan.edu/~polikar

2/3/2003



UNIVERSITY

Rowan University Senate

November 19, 2004

TO; Christy Faison, Interim Provost
FROM: Phillip A. Lewis
RE: Curriculum Proposals

Attached is the following proposal for your review and approval:

SCC# 03-04-415 Introduction to Pattern Recognition
SCC# 03-04-416 Advanced Studies in Pattern Recognition
SCC# 03-04-417 Theories and Applications of Pattern Recognition

After extended discussions between the Electrical and Computer Science
Department and the Computer Science Department, these proposals proceeded
through the curriculum process during the 2003-2004 academic year.

After one request, [ have not received a confirmation that these proposals fully
address the concerns originally expressed by the Computer Science Department.
However, the proposals have been approved by the appropriate committee and are
ready for your review.

If you have any questions, please do not hesitate to contact the sponsors, the
Computer Science Department, or me.

Cc: Eric Milou
Bruce Caswell
Jennifer Kay
Robi Polikar
attch

201 Mullica Hill Road » Glassboro, New Jerser » 008028-1701 ¢ Phone 18361 236-4515 » [ax (8361 236-4924
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Course Proposal

1. Details:

Theory and Applications of Pattern Recognition
10969.433) cross lisied as Theory and Applications of
Pattern Recognition (0707.470)

b) Sponsor: Dr. Robi Polikar. Electrical and Computer Engineering
Curriculum Committee and Dr. Stephen Hartley,
Computer Science Curriculum Committee.

Course Title:

¢) Credit Hours: 3 credit hours
d) Course Level: Senior
¢) Curricuiar Effect: Elective course for sentor engineering students. also

open to qualifving computer science students
Digital Signal Processing (0909.351) and Electrical

£} Prerequisites:
Communications (0909.331;. or permission of the

instructor.
@) Suggested Time/ Fall 2005
Scale of Implementation One section
h) Resources Existing taculty will teach this class. Laboratory

equipment (computers) will be obtained consistent
with College of Engineering multi-year budget. Most
library acquisiticns have already been acquired.

2. Rationale:

Pattern recognition deals with automated classiiication, identification, and . or characterizations ol unknown systems. Virtually
~-limited number of engineering applications benefits from pattern recognition, as a result ¢ which, it enjoys significant attention

1 the rescarch community including active efforts from the engineering faculty. Pattern recognition employs very elegant and
suphisticated mathematical and statistical analysis techniques, as well as optinuzation methods, not coveredin any other course within
the engineering (or other colleges’) curriculum. Furthermore, although pattern recognition is built on the foundations of an elegant
theory, it is nevertheless a very application driven field. Idemification of biological disorders from various bioelectric signals, hand
written character recognition, finger print analysis. gas transmission and power plant pipeline inspection, face recognition, iris scan
based recognition. financial data predictions, voice and speaker identification or even automated determination of whether one should
get a credit card based on his/her past credit history are just a few of such applications that call for pattern recognition techniques.

The course will theretore expose students to many theoretical concepts of pattern recognition, such as random variables,
multivariaic probability distributions. parametric and nonparametric distribution estimation, optimization algorithms, as well as
various pattern recognition algorithms -- particularly as they apply to engineering — developed using such theoretical concepts. The
course will also expose students to many applications of pattern recognitions. including, but arc not fimited to those mentioned above.

Pattern recognition, by the very nature of its theory and applications, 1s a very multidisciplinary topic, covering broad spectrum of
topics in electrical and computer engineering (ECE) and computer science (CS). Theretore. it 1s being otfered as a cross listed course
between ECE and CS. The particular topics of the course. are however geared more towards engineering (such optimization. signal
processing based feature extraction and dimensionality reduction, etc.) as it 1s designed to meet the acute needs ot students as well as
the that of active scholarly etforts in the electrical and computer engineering program.

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

o Provide a strong background in many tundamental mathematicall stansueual. data analvsis and optimizaton techniques that are
not only cornerstones of pattern recognition. but ot many other engineering topies as weil

» Introduce participants to o variety of pattern recogmition algorithms. along with pomters on which algorithms work best under
what conditions:

« Expose participants to broad spectrum ot primarily real world engineering - appheations of pattern recognition:



= Provide the vpportunity to apply puttern recognition algorithms to new applications that are of particular interest to participants;
» Lxpose participants to more contemyporary issues in pattern recognition.

“opical Outline:

» Mathematical foundations. review of pertinent tonics of probabilitv and random variables:

> Bayes decision theory and parametric density estimation

> Non parametric density estimation, Parzen windows. probabilistic neural networks. nearest neighbor density estimation

» Feature exiraction and dimensionality reduction: principal component analvsis. Fisher linear discriminant, transform (Fourier.
wavelet. ete.) based feature extraction

» Uptimization in pattern recognition: The perceptron rule. gradient descent optimization rule. least mean square . Widrow - Hoff
optimization.

+ Linear discriminant functions and perceptron based classification

= Nonlinear classifiers: multilayer and feed-forward neural networks: The muitilayer perceptron. backpropagation learning rule,
radial basis nctworks.

» Algorithm Independent techniques for engineering applications: Cecam’s razor. no-tree lunch theorem. bias- variance dilemma.
resampling techniques such as bagging, boosting.

» Ensemble of classifiers based approaches: Adaboost. Learn-++.

» Sell organizing maps, Kohonen networks

e Issues related to hardware implementation of the algorithms

¢) Evaluation and Grading Procedures:

Student grades will be based on quizzes, examinations. homework. laboratory reports and various forms of technical
communication. A final project will be assigned that will allow students to apply their new knowledge to a variety of engineering
applications; and comparc. contrast and assess the performance ot different algorithms on a given application.

d) Course Evaluation:

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

1 exts:

Richard O. Duda. Peter E. Hart, and David G. Stork. Pattern Classification, 2™ Edition, John Wiley and Sons. New York, 2001.

A. Webb, Statistical Pattern Recognition. Wiley, New York, 2002,

4. Curricular Effects:

This class will be offercd as an elective to primarily senior level ECE students. and will also be open to qualified students that may
come lrom other departments (primarily such as Computer Science). The class will be taught every other vear. While the class is
cross-listed. it will be offered by an ECE faculty, at least for the foresecable future due to current faculty and student interest and
capabilities. Since this class will be offered as an elective, it will not replace any other course. nor any other specific course will
consequently be otfered less often. This course has already been offered twice, to a full capacity student audience. and hence
femonstrated its relevance as well as its future enrollment prospect. No major additional resources are required for offering this
course. Most fibrary needs, current at the time ot initial submission of this proposal, have already been acquired by the librarv. A letter
to this effect was also provided by the original submission of this preposal.

5. Results of Consultations:

Consulted Departments: Computer Science Dept.
The Computer Science department was previously consulted. and their consuit was provided to the provost’s office.

6. Additional Information: This proposal replaces the earlier proposal of the same name which was sponsored by ECE. as well as
the proposal “Introduction to Pattern Recognition™ jointly sponsored by ECE and €S Per reguest and suggestion ol the provost. the
cross-listed “Introduction to Pattern Recognition™ course proposal is being withdrawn. and replaced with this cross-listed course

se orieinal prerequisites are reinstinuted.



Cataiog Deseription {for ECE):

1909 433 Theory and Applications ot Pattern Recognition (3 sh) - Cross listed as 0707 470

This class will introduce a broad spectrum of patiern recognition algorithms aleng with various statistical data analysis and
optimization procedures that are commonly used in such algorithms. with particular emphasis to engineering applications. Although
mathematically intensive. pattern recocnition is nevertheless a very application driven tield. This class wiil therefore cover both
iheoretical and rractical aspects of pattern recognition. The topics discussed will include a review of mathematical and statistical
techniques commonl: :sed in pattern recognition. Baves decision theory for optimum classifiers. density estimation techniques.
discriminant analvsis. basic optimization techniques. introduction to basic neurai network structures. unsupervised clustering
techniques and more state of the art algorithm independent techniques.

Prerequisites: (Digital Signal Processing 0909.351 and Electrical Communications Systems 0909.331, or permission of the
instructor)



. (atalog Description (for CS):

i) Theory and Applications of Pattern Recognition (3 sh)--Cross listed as V909455

ctrum of pattern recognition algorithms along with various statistical data analvsis and

such algorithums. with particular emphasis 1o enginearing applications. Although
field, This class will therefore cover both

This class wiil introduce a broad spe
optimization procedures that are commonly used in
mathematically intensive, pattern recognition is nevertheless @ very application driven
theoretical and practical aspects of pattern recognition. The topics discussed will include a review of mathematical and statistical
techniques commornty used in pattern recognition. Bayes decision theory tor optimum classitiers. density estimation techniques.
discriminant analysis. basic optimization rechniques, introduction to basic neural network structures. unsupervised clustering

techniques and more state of the art algorithm independent techniques.

| Signal Processing 0909.351 and Electrical Communications Systems 0909.33 1. or permission of the

prerequisites: (Digita
instructor)
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Sheocemaker, Bonita

From: Shoemaker, Bonita
Sent: Monday, March 14, 2005 4:00 PM
To: Polikar, Robi; Hartley, Stephen J.

Cc: Mosto, Patricia: Kessel, Steven J.; 'Murie! Frierson’; Schmalzel, John L.; Kay, Jennifer S,
Shoemaker, Bonita

Subject: Approved curricuium 03-04-417
Hi Folks,
Your curriculum proposal for a course Theory and Applications of Pattern Recognition 0909.455 cross listed
with 0707.470 has been approved. The registrar has asked that the first time you schedule this class that you
make a note on the schedule to the registrar that the two courses are cross listed (both departments need to do
this). They will also need you to indicate the maximum number of students who will be allowed to register for the
class and if there are a limited number of students ailowed to register from either department. They will need you
to do this only the first time the cross listed classes are scheduled.
You may contact this office if you have any questions.

Thank you,

Bonnie Shoemaker



