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Oakland University                                                                                    Computer Science and Engineering

CSE 616: Applied Pattern Recognition (Fall 2006)

To: 
SECS Faculty and CSE students

From: 
Djamel Bouchaffra, Assistant Professor of Computer Science and Engineering

Subject:
CSE 616 Course Outline

Class Time: 
Monday and Wednesday from 5:30 to 7:17 pm in room 187 SEB.
Textbook: 
Duda et al, Pattern Classification 2nd Edition with Computer Manual 2nd Edition Set, Wiley, May 2004, ISBN 0-471-70350-8.

Course Description: 

The CSE 616 course introduces basic ideas and concepts of object (or pattern) classification. We learn how to: extract features from objects, reduce their cardinality without losing much information, represent these objects as feature vectors in an Euclidean space. We learn how to classify these feature vectors using statistical techniques such as parametric and nonparametric density estimation. We finally explore Neural Network (NN) techniques for pattern classification.

We extend these isolated classification schemes to decode (or classify) a sequence of feature vectors using Hidden Markov Models (HMM’s).

Several applications selected by the students and the instructor are developed using C/C++ or Java programming languages. Some examples of applications are: speech recognition or identification, fingerprint/retina recognition and other brand new applications.

Link to Course Materials (slides hand-out, homework assignments, programming assignment, tasks schedule…): http://www.oakland.edu/~bouchaff/teaching.html

Objectives: 

· Understand what are the different steps that enable a Pattern Recognition (PR) system to classify an input pattern. 

· Familiarize with the PR terminology such as: segmentation, feature extraction, classification, post processing, training, supervised/unsupervised learning and reinforcement learning. 

· Measure or compute the minimum error rate classification and decision regions for classical density functions. 

· Compute the Maximum Likelihood (ML) estimator of some density functions, distinguish between ML and Bayes methods. 

· Post process classification of a sequence using Hidden Markov Models (HMM's). 

· Develop code in MATLAB for nonparametric techniques such as the k-Nearest Neighbor rule to classify patterns. 

· Apply linear discriminant function as a model of classification. 

· Cluster data using k-means algorithm. 

· Understand the Back-propagation algorithm central to the Neural Network approach.

This set of objectives given by the instructor is not necessarily reached by the students. Assessment should be provided to measure the distance between the outcomes and these objectives.

Class Topics Schedule (TENTATIVE!):

Date
Topics
Assignments


Wed 08/30 Introduction to PR systems

Mon 09/04 Labor Day Recess 

Wed 09/06 Introduction to PR systems

Mon 09/11 Bayesian decision theory

Wed 09/13 Bayesian decision theory

Mon 09/18 Bayesian decision theory 

Wed 09/20 ML and Bayesian parameter estimation                      

Mon 09/25 ML and Bayesian parameter estimation                      
Wed 09/27 ML and Bayesian parameter estimation

Mon 10/02 ML and Bayesian parameter estimation                     Programming task assigned 

Wed 10/04 ML and Bayesian parameter estimation

Mon 10/09 Non parametric techniques

Wed 10/11 Non parametric techniques

Mon 10/16 Review Exercises                                                              

Wed 10/18 Non parametric techniques                                        Homework  assigned

Mon 10/23 Linear discriminant functions                                        

Wed 10/25 Linear discriminant functions                                          

Mon 10/30 Linear discriminant functions                                                

Wed 11/01 Unsupervised learning and clustering

Mon 11/06 Unsupervised learning and clustering                        Homework  due      

Wed 11/08 Unsupervised learning and clustering                       Quiz posted on WebCt
                                                                                                      (last day for quiz submission: 11/20)

Mon 11/13 Unsupervised learning and clustering   

Wed 11/15 Programming Presentations        

Mon 11/20 Programming Presentations

Wed 11/22 Neural networks


Mon 11/27 Neural networks                                                               Written report due

Wed 11/29 Oral Presentations

Mon 12/04 Oral Presentations
Assignments: 
One homework assignment

One WebCT quiz


One programming assignment


One written/oral report

Grading: Course grades are computed based on the weighted average of all points earned in different tasks. 

· Homework Assignment (30%)   

· WebCT quiz (15%) 

· Written/Oral Report (15%) 

· Programming assignment (40%)
Office Hours: 
Monday & Wednesday from 4:15 to 5:15 pm.              Office: 131 Dodge Hall


Tel: (248) 370-2242  

Email: bouchaff@oakland.edu

Website: http://www.oakland.edu/~bouchaff
Policies

1. Academic Conduct Regulations: http://www2.oakland.edu/deanofstudents/handbook/acr.cfm  

2. Unless students are working together as a team, the programs submitted and reports must be original work . Students may discuss the program designs, but the programming must be their own.   Violations will be referred to the University Committee on Academic Conduct. 

3. All  materials submitted must be securely stapled or otherwise bound; otherwise they will not be accepted. 

4. Class attendance is optional (but usually quite necessary, and may be monitored). Students are responsible for getting copies of all handouts. It is recommended that you make arrangements with a colleague to pick-up handouts for you if you are absent.  Failure to receive a hand-out  due to absence or tardiness will not excuse you from any requirements. 

5. Make-up exams will be given only if adequate. Advance notice of the absence should be given, and then only in the case of extenuating circumstances, beyond the control of the student that the make-up will be accepted.  If a student misses an exam without proper justification, his grade in this exam will be zero.  If you have an unavoidable business trip at the time of an exam, I prefer that you take the exam in advance. 

6. If the University is closed (due to inclement weather or other reason) on a day during which an exam is scheduled or an assignment is due, that exam will be held, or the assignment will be due, at the next class meeting.  

7. If any required assignment is not turned in, the grade for this assignment will be zero. 

8. Homework assignments that are returned with a one-day delay and without any proper justification are penalized. The penalty assigned corresponds to 5% decrease of the total grade. A homework assignment that has more that one-day delay and without proper justification is not accepted 

9. If for any reason you are not able to return a hard copy of the homework assignment on time, you are allowed to send an electronic version attached with an e-mail. 
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