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1- Integrated Electronic, Analog And Digital
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Mcgraw Hill 1972.

2- Electronic Devices and Circuit Theory. By
R. Boylested and L. Nashelesky. Sixth edition.
Prentice — Hall international, 1996.
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2- Feedback. By Fred D. Walohouer. Second
Edition. John Wily &sons, 1982.
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Learning and Teaching Resources

Available in the

Text
Library?

Required Texts 1. Advance Engineering Mathematics — WILEY-2000 Yes

1. "Probability: For the Enthusiastic Beginner" by David J.

Morin (2020)

2. "Probability: Theory and Examples" by Rick Durrett (2019)

3. "Introduction to Probability" by Joseph K. Blitzstein and

Yes

Recommended Texts | Jessica Hwang (2019)

Websites
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fundamental principles of Information theory an
coding. The exposition of these principles is full
reinforced by many practical problems that illustraf]
the concepts discussed.

1. Beginning with a precise and quantitative
measure of the information contained in message
signals.

2. Calculate the information contain in a discrete
memoryless source

3. Understand the principle of Average Information
or Entropy

4. Estimate the Source Entropy Rate (Information
Rate)

5. Study the representation of Discrete Memoryless
Channels

6. Learning and estimating the conditional and joint
entropies

7. Calculate the Mutual Information and
Transinformation and how measure the Rate of
Information Transmission.




10.
11.

12.

13.

Study the implementation of different channel coding

Understand the concept of channel capacity,

Channel Efficiency, and redundancy of different
channel models.

Study the Source Coding Theorem (Shannon’s
first theorem)

Classifying the source codes

Understand the principle and applications of
Entropy Coding (Hamming, Shannon-Fano) and
Dictionary-Based Encoding (The Lempel Ziv-
Welch LZW algorithm).

Learning the principle of encoding and decoding
for Block Codes (Single Parity Check Codes,
Binary Repetition Codes, Hamming codes),
Cyclic Codes, and convolutional codes.
learning the underlying concepts of coding like;
Hamming Distance, Hamming weight, Error
Detection and Correction Capabilities, and
Hamming Bound.

techniques.

el 5 adal) Calas) il 4

wn e

4.

Work in the Lab: Lab sessions provide students with practical experience while reinforcing

Learning Technologies on Campus using Whiteboard and TV monitor.

Hand out lecture notes.
Video lectures on YouTube and google classroom.

Assign students to projects that simulate real systems in the form of groups.

theoretical ideas. Utilizing different lab tools and components, students may conduct

experiments and measurements. They apply their theoretical knowledge, develop their practical

abilities, and comprehend how electrical systems behave in a controlled environment.
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daily preparation,

daily oral,
Homework.
Reports

Small projects
Quizzes.

Learning
Technologies on
Campus using
Whiteboard and
TV monitor.
Hand out lecture
notes.

Information theory

Self-information, source

entropy, and source
entropy rate

A

Week 1




daily preparation,|Learning Information theory mutual information, 4
daily oral, Technologies on channel model BSC and
Homework. Campus using TSC
Reports Whiteboard and
Small projects [TV monitor. Week 2
Quizzes. Hand out lecture
notes.
daily preparation,|Learning Information theory joint and conditional 4
daily oral, Technologies on entropies, capacity and
Homework. Campus using efficiency of symmetric
Reports Whiteboard and and nonsymmetric
Small projects [TV monitor. discrete channels Week 3
Quizzes. Hand out lecture
notes.
daily preparation,|Learning Information theory Optimum threshold 4
daily oral, Technologies on setting. The capacity of
Homework. Campus using continuous channel
Reports Whiteboard and (Shannon eq).
Small projects [TV monitor. Week 4
Quizzes. Hand out lecture
notes.
daily preparation,|Learning CODING OF DISCRETE  ([Efficiency and 4
daily oral, Technologies on [SOURCES redundancy of a source
Homework. Campus using code
Reports Whiteboard and
Small projects [TV monitor. Week 5
Quizzes. Hand out lecture
notes.
daily preparation,|Learning CODING OF DISCRETE [fixed length codes, 4
daily oral, Technologies on [SOURCES Variable length codes,
Homework. Campus using Shannon-fano code, and
Reports Whiteboard and Huffman code.
Small projects [TV monitor. Week 6
Quizzes. Hand out lecture

notes.

10




daily preparation,

Learning

CODING OF DISCRETE

binary _source coding.

4

daily oral, Technologies on [SOURCES Source extension for
Homework. Campus using higher coding efficiency.
Reports Whiteboard and
Small projects [TV monitor. Week 7
Quizzes. Hand out lecture
notes.
daily preparation,|Learning CHANNEL CODING Even and odd parity 4
daily oral, Technologies on error detecting codes,
Homework. Campus using prob. of undetected
Reports Whiteboard and errors.
Small projects [TV monitor. Week 8
Quizzes. Hand out lecture
notes.
daily preparation,|Learning CHANNEL CODING Error-correcting codes, |4
daily oral, Technologies on linear block codes
Homework. Campus using (generator and parity
Reports Whiteboard and check matrices),
Small projects [TV monitor. Week 9
Quizzes. Hand out lecture
notes.
daily preparation,|Learning CHANNEL CODING Hamming distance, 4
daily oral, Technologies on Hamming weight
Homework. Campus using Hamming bound, and
Reports Whiteboard and error correction
Small projects [TV monitor. capabilities. Week 10
Quizzes. Hand out lecture
notes.
daily preparation,|Learning CHANNEL CODING Decoding of linear block|4
daily oral, Technologies on codes (syndromes,
Homework. Campus using Maximum likelihood).
Reports Whiteboard and
Small projects [TV monitor. Week 11
Quizzes. Hand out lecture

notes.

11




&

sy & il

daily preparation,|Learning CHANNEL CODING Cyclic codes: generator |4
daily oral, Technologies on polynomial,
Homework. Campus using nonsystematic cyclic
Reports Whiteboard and code, systematic cyclic
Small projects [TV monitor. code. Week 12
Quizzes. Hand out lecture

notes.
daily preparation,|Learning CHANNEL CODING realization logic circuit |4
daily oral, Technologies on for encoding and
Homework. Campus using decoding of systematic
Reports \Whiteboard and cyclic codes.
Small projects [TV monitor. Week 13
Quizzes. Hand out lecture

notes.
daily preparation,|Learning CHANNEL CODING Convolutional codes, 4
daily oral, Technologies on encoding logic
Homework. Campus using (generation), tree
Reports \Whiteboard and diagram, state diagram,
Small projects [TV monitor. and trellis diagram of Week 14
Quizzes. Hand out lecture convolutional code.

notes.
daily preparation,|Learning CHANNEL CODING 4
daily oral, Technologies on
Homework. Campus using
Reports \Whiteboard and Decoding of
Small projects [TV monitor. convolutional codes Week 15
Quizzes. Hand out lecture using hard and soft

notes. Viterbi algorithms.
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11. Course Evaluation

Quizzes: 5, Assignments:5, Projects:5, homework:5, Attendance:5, Mid.term.Exam:15, final Exam:60

12. Learning and Teaching Resources

Required textbooks (curricular books, if any)

Main references (sources)

Recommended books and references

(scientific journals, reports...)

Electronic References, Websites

Learning and teaching
resources

Required textbooks
e Simon Haykin, “Communication Systems”, 4thed, 2001.

e H. P. Hsu, “Theory and Problems of Analog and Digital
Communications”, Schaum’s Outline Series, McGRAW-HILL,
1993.

Main references
e Elements of Information Theory, T. M. Cover and J. A. Thomas

JOHN WILEY & SONS, INC., 1991.
e Jorge Castifieira Moreira, Patrick Guy Farrell, “ESSENTIALS OF
ERROR-CONTROL CODING”, John Wiley & Sons Ltd, 2006.

Websites
e https://www.youtube.com/watch?v=-

Imgg7mM2Tw&list=PL8kI'Y140F69AN5XIA30ZKXLMcU7L6MO0e]
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DIGITAL SIGNAL PROCESSING, DIGITAL|

FILTER DESIGN, SATELLITE COMMUNICATION

SYSTEMS, and SPREAD SPECTRUM

SYSTEMS.

1. This course provides an in-depth analysis of th
fundamental principles of Digital signal
processing and spread spectrum and satellit
communication.

2. The exposition of these principles is full
reinforced by many practical problems tha
illustrate the concepts discussed.

3. The course will introduce the mathematicg

representation and properties of discrete-tim

signals; like periodicity, Symmetricity, time
shifting, time-reversal, and time-scaling Learning.

4. The course provides a description and propertie

of Discrete-Time Systems; system linearity, shift

invariant, causality, and stability.




o

It gives some fundamentals about Discrete Fourie
Transform (DFT), Fast Fourier Transform (FFT
convolution, and de-convolution.

6. Understand the principle of IIR digital filter design

based on analog filter design.

7. Understand the principle of FIR digital filter

design using the windows technique.
8. Study the realization of different digital filter
types in the direct form | and Il.

The course gives some topics on advanced
communication systems like spread spectrum (direct
sequence and frequency hopping), and satellite

communications.

el 5 adal) Calas) il 4

1. Learning Technologies on Campus using Whiteboard and TV monitor. da) )
2. Hand out lecture notes.
3. Video lectures on YouTube and google classroom.
4. Assign students to projects that simulate real systems in the form of groups.
Work in the Lab: Lab sessions provide students with practical experience while reinforcing
theoretical ideas. Utilizing different lab tools and components, students may conduct
experiments and measurements. They apply their theoretical knowledge, develop their practical
abilities, and comprehend how electrical systems behave in a controlled environment.
DRl Ay Y
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daily preparation,|Learning INTRODUCTION TO General DSP System, 4
daily oral, Technologies on [DIGITAL SIGNAL Drawback of analog
Homework. Campus using  |PROCESSING (DSP) signal processing (ASP),
Reports Whiteboard and IAdvantages of DSP,
Small projects [TV monitor. Discrete-Time Signals, Week 1
Quizzes. Hand out lecture Complex Sequences,

notes. Some Fundamental

Sequences, Periodic and
aperiodic Sequences

daily preparation,|Learning INTRODUCTION TO Symmetric  Sequences, |4
daily oral, Technologies on |[DIGITAL SIGNAL Transformations of the
Homework. Campus using  [PROCESSING (DSP) Independent Variable,
Reports Whiteboard and Addition, Multiplication,
Small projects [TV monitor. and Scaling, Signal Week 2
Quizzes. Hand out lecture Decomposition

notes.




daily preparation,|Learning INTRODUCTION TO Discrete-Time Systems, |4
daily oral, Technologies on DIGITAL SIGNAL System Properties
Homework. Campus using  [PROCESSING (DSP) (Memoryless System,
Reports Whiteboard and Additivity,
Small projects [TV monitor. Homogeneity, Linear Week 3
Quizzes. Hand out lecture Systems, Shift-

notes. Invariance, Linear Shift-

Invariant Systems,
Causality, Stability).

daily preparation,|Learning INTRODUCTION TO Input/output relation in |4
daily oral, Technologies on DIGITAL SIGNAL Z-domain, The Discrete
Homework. Campus using  [PROCESSING (DSP) Fourier Transform
Reports Whiteboard and (DFT), DFT Properties
Small projects [TV monitor. (Linearity, Symmetry, Week 4
Quizzes. Hand out lecture Circular Shift).

notes.
daily preparation,|Learning INTRODUCTION TO Radix-2 Fast Fourier 4
daily oral, Technologies on DIGITAL SIGNAL Transform (FFT),
Homework. Campus using  [PROCESSING (DSP) Decimation-in-Time
Reports Whiteboard and FFT.
Small projects [TV monitor. Week 5
Quizzes. Hand out lecture

notes.
daily preparation,|Learning INTRODUCTION TO Complexity of FFT, 4
daily oral, Technologies on DIGITAL SIGNAL Inverse Fast Fourier-
Homework. Campus using  [PROCESSING (DSP) Transform (IFFT).
Reports Whiteboard and
Small projects [TV monitor. Week 6
Quizzes. Hand out lecture

notes.
daily preparation,|Learning INTRODUCTION TO Convolution, 4
daily oral, Technologies on DIGITAL SIGNAL Convolution Properties,
Homework. Campus using  [PROCESSING (DSP) Performing Convolution,
Reports Whiteboard and Direct Evaluation.
Small projects [TV monitor. Week 7
Quizzes. Hand out lecture

notes.

10




daily preparation,|Learning INTRODUCTION TO Addition Method, 4
daily oral, Technologies on DIGITAL SIGNAL Graphical Approach,
Homework. Campus using  [PROCESSING (DSP) Tabular method
Reports Whiteboard and
Small projects [TV monitor. Week 8
Quizzes. Hand out lecture
notes.
daily preparation,|Learning INTRODUCTION TO Linear Convolution 4
daily oral, Technologies on DIGITAL SIGNAL Using The DFT,
Homework. Campus using  [PROCESSING (DSP) Overlap- Add Method, z-
Reports Whiteboard and transform method,
Small projects [TV monitor. Deconvolution, Iterative Week 9
Quizzes. Hand out lecture method, z-transform
notes. method.
daily preparation,|Learning DIGITAL FILTER DESIGN DIGITAL FILTER 4
daily oral, Technologies on DESIGN, Structures for
Homework. Campus using IIR Systems (Direct
Reports Whiteboard and Form I, Direct Form II).
Small projects [TV monitor. Week 10
Quizzes. Hand out lecture
notes.
daily preparation,|Learning DIGITAL FILTER DESIGN [Cascade Structure, 4
daily oral, Technologies on Parallel Structure,
Homework. Campus using Structures for FIR
Reports Whiteboard and Systems, IIR FILTER
Small projects  |TV monitor. DESIGN, Butterworth
Quizzes. Hand out lecture Filters, The Order of a Week 11
notes. Butterworth Filter,
Analog-to-Analog
Transformations, Design
of Bandpass Butterworth
Filters
daily preparation,|Learning DIGITAL FILTER DESIGN (Chebyshev Filters, The |4
daily oral, Technologies on Bilinear Transformation,
Homework. Campus using Design of FIR filters
Reports Whiteboard and using windows.
Small projects [TV monitor. Week 12
Quizzes. Hand out lecture

notes.

11




daily preparation,|Learning Spread Spectrum Systems  [Spread Spectrum
daily oral, Technologies on Systems, Pseudo-Noise
Homework. Campus using Sequences, Properties of
Reports Whiteboard and Maximal-Length
Small projects [TV monitor. Sequences, Direct-
Quizzes. Hand out lecture Sequence Spread Week 13
notes. Spectrum (DS-SS),
Interference rejection
capability, Frequency-
Hop Spread Spectrum
(fast and slow).
daily preparation,|Learning Satellite Communications  |Configuration of a
daily oral, Technologies on [System Satellite
Homework. Campus using Communications
Reports Whiteboard and System, Types of Orbits,
Small projects [TV monitor. Frequencies for Week 14
Quizzes. Hand out lecture Microwave Satellite
notes. Communications, Link
Budget.
daily preparation,|Learning Satellite Communications
daily oral, Technologies on [System System Noise
Homework. Campus using Temperature, Antenna
Reports Whiteboard and Noise Temperature,
Small projects [TV monitor. Antenna-to-Receiver Week 15
Quizzes. Hand out lecture Connecting Cable,
notes. Receiver Noise, System
Temperature, C/N Ratio
at Receiver Output.
all Per AR

Tl Al 5 i) ISy a gl pand) e A L G e l-waﬂ,m PRI

o)y g paill

uuﬁ_).ll‘a‘_’ elal"l _).JL.:M .\Y

(s ol dangiall ) A sladd) 5 ) jial) il

(badl ) s )l eyl

Aaalall Gladll) L s Al salul)l xal jall g isl)

(e

12




11. Course Evaluation

Quizzes: 5, Assignments:5, Projects:5, homework:5, Attendance:5, Mid.term.Exam:15, final Exam:60

12. Learning and Teaching Resources

Required textbooks (curricular books, if any)

Main references (sources)

Recommended books and references

(scientific journals, reports...)

Electronic References, Websites

Learning and teaching
resources

Required textbooks
e Simon Haykin, “Communication Systems”, 4thed, 2001.

e H.P. Hsu, “Theory and Problems of Analog and Digital
Communications”, Schaum’s Outline Series, McGRAW-HILL,
1993.

Main references
e Elements of Information Theory, T. M. Cover and J. A. Thomas

JOHN WILEY & SONS, INC., 1991.
e Jorge Castifieira Moreira, Patrick Guy Farrell, “ESSENTIALS OF
ERROR-CONTROL CODING”, John Wiley & Sons Ltd, 2006.

Websites
e https://www.youtube.com/watch?v=-

1Imgg7mM2Tw&list=PL8kI'Y140F69AN5XIA30ZKXLMcU7L6MO0e]
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