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ELE 435 Communication Systems (3 Cr) With ELE436 Lab (1 Cr)

Representation of signals and noise. Basic principles of modulation and
demodulation. Waveform and digital transmission systems. Design of a component
of a communication system.

ELE 313 and 314

Introduction to Analog and Digital Communications, 2" Edition, Haykin and Moher,
John Wiley & sons Inc. (Chapters 1 to 7, and 8 if possible).

To Understand — The fundamentals of communication theory, some aspects of
information theory, communication channels, communication system components, and
properties of communication systems and modulation methods.

To Question — Think critically about design tradeoffs in communication systems based
on the analysis of spectral and statistical properties of signals and noise.

To Design and Implement - An independent project on signal processing and/or
components of communications systems.

To Communicate — Written report of the final project.

Communication theory is the study of the representation, transmission and reception
of information (e.g. speech, music, text, images etc.) using electrical/acoustic signals
and systems. Specifically we will be concerned with two types of problems in this
course: 1) how to code and transmit information across a communication channel
(cable, wires, space, waveguide etc.) and 2) how to analyze and reduce the
interference and noise that distort or interfere with the transmitted signals. We will use
Fourier transform methods (learned in ELE 313/314) and ideas from probability to
understand various communication systems. By the end of the course, the student
should have an understanding of analog (AM and FM), analog-pulse (PAM) and
digital-pulse (PCM/FSK/ASK) modulation methods.

Class meets for 2 sessions, 2.5 hrs/week of Lectures and 3hrs/week of Lab
1. Lecture: 40 hours (ELE 435)

2. Exams: 6 hours (ELE 435)

3. Lab and Matlab Experiments (ELE 436)

1. Knowledge about the theory of communications; representation, transmission and
reception of information; frequency and statistical properties of communication
systems; communication channels including cable, wires, space, and waveguide;
analysis and reduction of interference and noise in transmitted signals; analog
(AM and FM), analog-pulse (PAM) and digital-pulse (PCM/FSK/ASK) modulation
methods.

2. An independent Telecommunication Instructional Modelling System(TIMS)-based
or Matlab based design project on signal processing  components for
communications systems, including a written report.

=

Examinations ELE 435: exam 1 (15%), exam 2 (15%), final exam (40%)
Quizzes/homework (30%) ELE435
3. Lab Experiments and Matlab Project (100% ELE 436)
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1. Produce graduates who can practice electrical engineering to serve state and
regional industries, government agencies.

2. Produce graduates with the necessary background and technical skills to work
professionally in communication systems.

3. Prepare graduates who are capable of entering and succeeding in an advanced

degree program in the field of communications.

Engineering science: 3 credits
Engineering design: 1 credit
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