King Fahd University of Petroleum & Minerals

Information and Computer Science Department

ICS 591 – Independent Study (3-0-3)

 Second Semester 2007 – 2008 (072)

Course Description:
Individual research projects to be approved by the supervising faculty members before registering for the course. An approved written report must be filed with the Course Coordinator and the Supervising Faculty before credit is accepted. 
Research Topics include -but not restricted to-:

· Biometric Systems.

· Bayesian Networks in Forensic Science

· Pattern Recognition for Scene-Of-Crime Investigation.

· Multi-Biometric Systems.

· Digital Right Management (DRM) for Multimedia Systems.

· Authentication and Certification of Biometric Data.
· Pattern Recognition and Imaging Systems.

· Artificial Neural Networks (ANNs).

· Natural Language Processing and Understanding.
Prerequisite:
As required by the project.

Time:
Sundays 01:00 – 12:00 PM

Place:
22 – 105
Course Objectives:
The following objectives have been set for the course:

1. To employ the acquired knowledge (Computer Science/Software Engineering) in the undertaken research project.

2. To instill research ownership skills.

3. To enhance scientific/technical communication and reporting.

4. To instill life-long learning skills

Course Learning Outcomes:
Upon completion of the course, the students will be able to:

1. Formulate a research problem and outline its requirements.

2. Compile a self-contained, non-exhaustive, literature review on the research problem under consideration.

3. Evaluate and test few of the benchmark solutions that have been proposed in the literature.

4. Propose refined/improved solution(s) for the research problem under consideration.

5. Carry out the performance analysis of the proposed solution(s).

6. Report the research findings in an orderly manner in both oral and written forms.

7. Set the precedence for research ownership and leadership.
What this course is about*

The Independent Study course is a gateway to the scientific/academic research world. It is the ideal opportunity given to you to show/sharpen your research skills under a minimal guidance and supervision.

The research project, you will be working on, definitely differs in many ways from those you have done in other courses. First and foremost, you will be a freelancer and will rarely be told what to do. Project selection is your own responsibility and you will be accountable for. Try to select a research project that simultaneously excites and challenges you! Bring together passion and hard work! The best way to ensure success in this course is to choose a research topic that genuinely interests you.

A second difference is the scope of the project. Unlike the three- and four-week assignments you are used to, this project will occupy you for the entire fifteen weeks of the semester. Since you choose the research problem, you will also be responsible for determining (and documenting) exactly what the project will accomplish and how (you define quality and quantity!). This is all the more reason for choosing a topic you are comfortable with. It will be a part of your life for a significant period of time (if not the rest of your academic life!).

A third difference is that you are encouraged to consult your peers and other people working on a similar problem. You have probably done this in some past projects/assignments, but you will definitely do so more in this course. 

Finally, you will have to think through your project in a different way from the typical course assignment, and a different kind of discipline will be required. Even after you have a topic, you will be faced with many decisions. Exactly how will your solution look like? How will you achieve the “optimal” solution? How different will be your solution from the existing ones? How much performance improvement you achieve (Think about Google’s 20%)? Will you know when you are done? How will you know that your research work deserves A+ (any hints?)?

In addition to specifying all of these things, you will have to face the two big realities of this course. In order for your research project to succeed: 

· You will have to work effectively on the research problem on a day-to-day basis, and

· you will not be able to put it off until the last minute.

Keep the last point in mind. The "all-night-go-for-it-we-can-do-it" approach won't work for the Independent Study Course!
* Adapted with changes (مقتبس بتصرف!) from: Stanford University Web Site, CS194 Course, Spring 2001.
This is a (re)search intensive course!
The outline of the major project milestones will be outlined to you. The first assignment is a project proposal. Next, you will dive deep in the literature ocean to come up with a pearl called “Literature Survey”. Then, based on the previous deliverable, you will select one/few existing solution(s) as benchmark based on a justifiable scientific evidence/rationale. After the completion of this task, you will spend a considerable amount of time to come up with your own improved/refined solution(s) to the research problem under consideration. All research findings will be reported in a technical report that follows the IEEE/ACM Journal paper style and format.
Documents like these are common in almost every scientific/academic research project, and they are an integral part of this course. We are keenly advised to take the reporting/writing requirements very seriously. In order to excel on the course, both your solution and your writing must be excellent!
Choosing a project

This is your chance to do exactly what you want. Your research project may involve a substantial amount of mental efforts, but beyond that there are (almost) no constraints. Some popular research areas in the past have been exhaustively and extensively researched! Think about emerging problems and state-of-the-art issues!
The two most important characteristics of your research project are that you have to be able to complete it by the end of the semester, and it should be something you can be passionate about for a long time.

What are the constraints? Naturally, your project must be original work done for the purpose of this course. You cannot "double count" work done in some other context, either at KFUPM or elsewhere. The harder constraint is getting a topic that falls in the right range of difficulty, but you should realize that most projects involve risks.

Before starting a detailed project proposal, you should get preliminary approval of the basic research project. 

Doing a project

In a nutshell, here is what you will do in this course:

1. Choose a research project.

2. Get preliminary approval of your research topic.
3. Write a Project Proposal that convinces your research supervisor of the merit of your topic.
4. Write a literature review/survey for the problem being considered.
5. Propose the “benchmark” existing solution(s) along with evidence/rationale behind such choice(s).
6. Submit a detailed outline about your “proposed” solution(s) along with some performance indicators.
7. Demonstrate a prototype of your solution(s) in a class meeting (project open day) to your peers and instructors.
8. Submit a final report about your research project.

The details for each step will be spelled out in subsequent handouts. The goal here is to give you an overall feel for what your project will be like.

Quality

What we are looking for in this course is what is often called "green academic quality". Your project should have all the ingredients and constituents of a successful research project leading to an academic disclosure you can (and should) be proud of! Therefore, it should be something that you are proud to put on your resume, and something you would love to demonstrate for a prospective PhD/MSc advisor.

Research Standards

We expect this to be the best research project you have ever carried out. It should demonstrate all the skills you have acquired through the academic process. It will be your gateway to successful ride in the academic research arena!
Grades

The final grades will be based on the following weighting scheme. It is possible that this weighting scheme will be adjusted as the semester progresses. Any such changes will be announced to the class. 


Item
Weight
Due
Due Date
Proposal
10%
Week 3
Wednesday March 5 2008
Literature Review
20%
Week 5
Sunday March 16 2008
Benchmark Solution(s)
05%
Week 6
Sunday March 23 2008
Preliminary Report
20%
Week 12
Sunday May 11 2008
Final Presentation 
10%
Week 14
Thursday May 29 2008
Solution Demo 
05%
Week 14
Thursday May 29 2008
Final Report
25%
Week 14
Thursday May 29 2008
Coordinator Evaluation
5%

Course Structure and Format

Though the course is described as (3, 0, 3) in the KFUPM Graduate bulletin, we would rather prefer to describe it as (1, 6, 3) i.e. one (1) hour as lecture and six (6) hours as an open lab weekly for the fifteen weeks in the semester. 

In the first few weeks, the coordinator(s) will meet the students in the scheduled class, i.e. Saturdays from 12:20 – 2:00 PM in Room 105 – Building 22. 

This Course is an On-Line Course.

This course will be running On-line using WebCT. Detailed information about the course as well as all the communications between students/ coordinator and students/ students will be made through the WebCT page on the Intranet/Internet. Submission of all repots will be done on-line on specific dates through the same page. Students who have already used WebCT in other courses will use their accounts to access this course. Other students will be given accounts on the system after the second week of the semester. Students are encouraged to learn more about WebCT by visiting the following URL:
 http://webcourses.kfupm.edu.sa/
