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Syllabus for ECE 651
Digital Communication Design I

Fall Semester 2003
T

6:00-9:00
Room EGC 207

Instructor:
Dr. Behnam Kamali, Professor 


Department of Electrical and Computer Engineering 
Office:
Suite 223B, School of Engineering


M: 1:30-2:40, W: 1:30-2:40, TH: 1:30-2:20 Others: By Appointment


Phone:
301-2425 

Email:
Kamali_B@mercer.edu

Textbooks and Supplies:

· Required : 
Instructor’s Notes

· Recommended and Placed in the Library Reserved Room:

1. B. Sklar “Digital Communications, Fundamentals & Applications” Second Edition, Prentice

      Hall, 2002.

2.   J. G. Proakis, “Digital Communications” Forth Edition, McGraw Hill, 2001.

3. R. E. Ziemer & R. L. Peterson, “ Introduction to  Digital Communication”,  Second Edition, 

     Prentice Hall, 2001

· Required Background:  



1.  Fourier Analysis

2.  Probability Theory
3. Basic Modulation Theory

Catalog Description: Element of digital communication systems design, review of random signal theory, Shannon’s channel capacity and channel coding theorems, Gaussian and fading channel models, baseband signaling, Nyquist criterion and pulse shaping, binary/quaternary/M-ary modulation schemes, coherent and noncoherent detection of signals in Gaussian noise.

Course Objectives: To design digital communications systems using analytical as well as  Monte Carlo - based simulation packages.  In this course the emphasis will  be on modulation, detection, baseband pulse shaping, and spread  spectrum.  Basic binary modulation schemes (BPSK, DBPSK, BFSK, BASK, etc.) are studied in some detail.  Quaternary, and M-ary modulation schemes are discussed and coherent and noncoherent  detection procedures are described.  Direct sequence and frequency hopping spread spectrum signaling are explored.  CDMA and its application in coping against multipath and jamming is briefly visited.  Nyquist criterion and spectral shaping through baseband filtering is explored. 

Prerequisites:  Graduate Standing
Grading: 

Two hour examinations:    @ 20%
40%

            Homework/ Projects


30% 

            Final examination:



30%

Tentative Course Coverage
Week #
Topic 

1
Introduction to Digital Communications / Elements of Digital Communications Design  

2
Review of Random Signal Theory

3
Review of Random Signal Theory

4
ISI, Nyquist Criterion, Baseband Filtering & Pulse Shaping   

5
Brief Review of Modulation Theory/ EXAM I

6
Basic Binary Digital Modulation Schemes

7
Detection of Signals in Gaussian Noise

8
Detection of Signals in Gaussian Noise

9
The Performance of Coherently & Noncoherently Detected Digital Signals in AWGN Channels

10
Quaternary Modulation Schemes

11
M-ary Modulation Schemes

12
Direct Sequence Spread Spectrum Signaling / EXAM II

13
Frequency Hopping Spread Spectrum Signaling 

14
CDMA and its Applications in Multipath and Jamming Environments

15
CDMA Applications 

Course Standards:
1. Assignments are due at the beginning of the class period on the date due.  In an exceptional circumstance you may petition to hand in an assignment late.  If granted, the grade will be reduced one letter grade per day late.

2. Attendance is required due to the large amount of in-class work and team activities we will be doing.  You can’t “make up” experiential learning. More than three absences will result in grade penalties.  It is especially important that you be present when your classmates give peer reviews and oral presentations, since you will be giving written feedback.  Absences during peer reviews and oral presentations will be counted as double.

3. Grading encompasses every aspect of the course, from participation through final products.  You can assume that every task requested directly or indirectly factors into your grade.  For example, having your work prepared for your group is as important as having it ready for me.  Regular feedback will be given on documents handed in. 

4. You are encouraged to schedule a conference at any point that you need it.  If you need to see me, catch me after class to schedule a time or call Ms. Alice Nolen, the TCO Secretary, at 301-2430 to get on my calendar.

5. Please turn off cell phones and pagers before entering the classroom.

6. The honor code provisions as outlined in the Bulletin and in the student handbook, The Lair, will be assumed for everyone.   It should be clear from class discussion which projects will be collaborative and which ones must be individual.  When in doubt, please ask to avoid potentially embarrassing situations. Plagiarism is a violation of the honor code and is prohibited.

7. This syllabus is subject to change.

Electronic Communication:

Electronic communication is an important adjunct to face-to-face communication, including from professor to students, students to professor, and students to students. You must have regular access to your e-mail and to WebCT. If you do not have an active e-mail address on the first day of class, please secure one. Access to the Web and to the Internet is also integral to the class work. A number of laboratories on campus will provide access, in addition to EGC 102 and ECG 111-B.

Subscribe to the class listserv within 24 hours of the first class meeting.

File-naming conventions will be prescribed in order to avoid needless confusion about electronically submitted documents. Set your e-mail so as to assure that you get a time-and-date confirmation of any assignments submitted electronically. You are responsible for using the correct mailing address either to me individually, or to the class listserv.
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