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This course provides the foundations for modeling uncertainties in Communications,
Signal Processing, and Information Theary.
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Under-graduate level:
Probability and Random Processes, Digital Communications

It is assumed that you are well acquainted with the undergraduate-level probability,
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random variables, and vectors.
In this graduate-level course, we supplement it for you to have a graduate-level

knowledge on the topics mentioned above and additionally on the random processes,
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1. Quiz 1. 10 %

2. Midterm cxam: 20 %

3. Quiz 2. 10%

4. Final exam. 30 %

5. Homewaork! 30 %

6. Attendancel On/Off [More than 1/4 unexcused absences will lead to F according to the
University rule.)

Voluntary Final Report: one-step (+,0,-} up
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Probahility,
Random Variables e T T
and Stochastic AR A McGraw Hill 2002
5. U, Pillai
Procasses, 4th
cdition
Digital
Communications, J. G. Proakis McGraw-Hill 2007

5th ed.
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Digital
Communications, J. G. Proakis McGraw-Hill 2007
5th ed.
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B. Hajek, Random Processes for Engineers, Cambridge Univ. Press, 2015,

Payton Peebles Jr., Probability, Random Variables and Randam Signal Principles, 4th
edition. McGraw-Hill

Leon-Garcia, Probability, Statistics, and Random Processes For Electrical Engineering, 3rd
edition.
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The following schedule is tentative.

1. fxjoms of Probability and Quick Review of,dédergraduate Prob. and RPs

- Complex basaband equivalent tg asealBandpass signal/RP

- Time-domain andfrequency-domain characterizations

- PSD of digitally modulated signals

- WSSUS channel maodel

- Spectral correlation: PSD vs. 2-D PSD

- Vector-valued complex RPs and PSD matrix
Improper-complex RPs and Widely linear filter

- Cyclostationary RPs and Frequency-Shift (FRESH) filtering

- Applications to Communications, Signal Processing, and Information Theory
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Official course web page:
cisl.postech.ac kr/class/eece574/
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It is your responsibility to check Schedule/Downleads
(http://cisl.postech.ac.kr/class/eece5T4/schedule.htm).
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It is your responsibility to check Schedule/Downloads
(http://cisl.postech.ac.kr/class/eece574/schedule.htm).
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Announcements Syllabus Schedule/Downloads

Syllabus for Spring 2023 (Last update: 02/21/23)
¢ Course Title:
EECES574 Probability and Random Processes (3-0-3)
EECE574 8+ 9 @19 A 2 (3-0-3)
Class Meetings:
Class meetings from 11:00 till 12:15 on every Tuesday and Thursday.
For detailed meeting schedule, see Schedule/Downloads.
Instructor: Professor Joon Ho Cho

Office) LG 409

Phone) +82-54-279-2377

E-mail) jcho(at) postechdot ac dot kr
Office Hours: by appointment.

« TA:

A&
Office) LG 418

E-mail) jiwook (at) postech (dot) ac (dop) Jer’

Homepage: http:
It is your responsibility to checl

o Text:
A. Papulis and S. U. Pillai, Probability, Random Variables and Stochastic Processes, 4th edlti
Hill, 2002.

J. G. Proakis, Digital Communications, 5th ed., McGraw-Hill, 2007.

References:

B. Hajek, Random Processes for Engineers, Cambridge Univ. Press, 2015.
Peyton Peebles Jr., Probability, Random Variables and Random Signal Principles, 4th edition. McGraw-Hill
Leon-Garcia, Probability, Statistics, and Random Processes For Electrical Engineering, 3rd edition.
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* References:
B. Hajek, Random Processes for Engineers. Cambridge Univ. Press, 2013,
Peyton Peebles Ir., Probability, Random Variables and Random Signal Principles, 4th edition. McGraw-Hill
Leon-Garcia, Probability, Statistics, and Random Processes For Electrical Engineering, 3rd edition.

Course Objectives:
This course provides the foundations for modeling uncertainties in
Communications, Signal Processing, and Information Theory.

Prerequisites:
Undergraduate level: Probability and Random P Digital C

It is assumed that you are well acquainted with the undergraduate-level probability, random variables, and vectors.
In this graduate-level course, we supplement it for you to have a graduate-level knowledge on the topics mentioned
above and additionally on the random processes.

Course Outline:
1. Axioms of Probability and Quick Review of Undergraduate Prob. and FPs
- Conditional probability and statistical inference
- Expectation and Information Theory
2. Statistical Inference: Detection and Estimation

Apmlications to C ications, Signal Processing, and Information Theory
- Equallzatlm linear and nonlinear, MLSD, BCIR

3. Real and Complex Random Variables, Vectors, Matrices
- Pseudo-/complementary correlation/covariance
- Maximally improper random variables and vectors
- Proper- and improper-complex Gaussian
- Widely-linear filtering
- Real composite vs. linear-conjugate linear (LCL) preprocessor followed by a linear filter
- Specxal case: WL estimation of real-valued parameters

1ons to C ions, Signal Processing, and Information Theory

4 Real and Complex Random Processes
- Complex baseband equivalent to a real bandpass signal BP
- Time-domain and frequency-domain characterizations
- PSD of digitally modulated signals
- WESUS channel model
- Spectral correlation: PSD vs. 2-D PSD
- Vector-valued complex EPs and PSD matrix
- Improper-complex RPs and Widely-linear filter
- Cyclostationary RPs and Frequenq Shift (FRESH) filtering
- Applications to C tions, Signal Processing, and Information Theory

Course Requirements:

1. Quiz 1: 10 %

2. Midterm exam: 20 %

3. Quiz 2: 10%

4. Final exam: 30 %

5. Homework: 30 %

6. Attendance: On/Off (More than 1/4 unexcused absences will lead to F according to the University rule.)
/oluntary Final Feport: one-step (+,0,-) up
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Grading Policies for Homework, Quiz, and Exam
Re-grade requests must be filed in writing within one week after the graded quiz has been returned to students.
Policy on Academic Dishonesty

If the instructor suspects academic dishonesty, the instructor will notifyy the student(s) and follow the procedure
to report to the Graduate School without any exception. Students have the responsibility to be knowledgeable
about the consequences of dishonesty.

Announcements labus Schedule/Downloads

Schedule/Downloads (Spring 23)
The schedule is tentative and subject to change. (Last update: 02/21/23 )

Topics Details | Week Date and Lecture Video CM# and PDF
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