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AKSHAYA INSTITUTE OF TECHNOLOGY

Lingapura, Obalapura Post, Koratagere Road, Tumakuru - 572106
DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

() viIsioN ) MISSION

To produce competent engineering professionals
in the field of Electronics and Communication
Engineering by imparting value based quality
technical education to meet the societal needs and
todevelop socially responsible citizens.

Program Specific Ouicomes (PS0s)

After Successful Completion of Electronics an

Communication Engineering Program

Students will be able to

1. Apply fundamental knowledge of core.
Electronics and Communication Engineering
in the analysis, design and development of
Electronics Systems as well as to interpret and
synthesize experimental data leading to valid
conclusions.

. Exhibit the skills gathered to analyze, design,
develop software applications and hardware
products in the field of embedded systems and
allied areas.

M1: To provide strong fundamentals and
technical skills in the field of Electronics and
Communication Engineering through effective
teaching learning process.

M2: Enhancing employability of the students
by providing skills in the fields of VLSI,
Embedded systems, Signal processing, etc.,
through Centre of Excellence.

M3: Encourage the students to participate in co-
curricular and extra-curricular activities that
creates a spirit of social responsibility and

Program Educational Objectives (PEQS)

PEO1: Graduates exhibit their innovative ideas
and management skills to meet the day to day
technical challenges.

PEO2: Graduates utilize their knowledge and
skills for the development of optimal solutions to
the problems in the field of Electronics and

Communication Engineering..

PEO3: Graduates exhibit good interpersonal
skills, leadership qualities and adapt themselves

for life-long Learning
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DIGITAL COMMUNICATION Semester 5
Courie Code BEC503 CIE Mirks 50
Teaching Howrs Week [L:T:P: 5] A:0:0:0 SEE Marks a0
Tatal Hours of Pedagozy 50 Hours Tatal Marks 100
Credis 04 Exam Hours 3 Hours
Examination type [SEE) Theary
Course shjectives:

#  Understand the concept of signal processing of digital data and signal conversion to symbols at the
transmitter and receiver.

= Compute performance metrics and parameters for symbol processing and recovery in ideal and cormapted
chanme] conditions.

» Understand the principles of spread spectrum communications.

= Uinderstand the basic principles of information theory and various source onding techinigues,

# Build a comprehensive kmowledpe about various Source and Chanee] Coding technigues.

# Discuss the different types of errors and error detection and controdling codes wsed in the communication
chanmel,

#  Understand the concepis of convedution codes and analyze the code words using time domain and
transform domain approach.

Teaching-Learming Process |General Instroctions)
These are sample Strategies, which teachers can e to accelerate the attainment af the varous course
outcomes.
1. Lecture method (L) does not mean only the iraditional lecture method, but a different type of teaching
method may be adopied o develop the outcomes.
2. Arrange visits o nearby PSUs such o BHEL, BEL, ISR0, etc, and small-scale communication industries.
3. Show Viden/animation films to explain the functioning of varows modulation lechniguees, Channe], and
source coding.
4. Encourage collaborative (Group) Leaming in the class
5. sk af least three HOTS {Higher-order Thinking ) questions in the class, which promotes critical thinking
fi. Adopt Problem Based Leaming (PEL), which fosiers students” Amalytical skills, develop thinking skills
such as the ability o evaluate, geperalize & analyze information rather than simply recall .
7. Topics will be introduced in mubtiple: representations.
B. Show the different ways to solve the same problem and encourage the siudenis bo come up with their own
creative ways b selve them.
9.  Disouss bow every comcept can be applied to the real world - and when that's possible, it helps improve the
sludents” understanding.

Maodule-1

Bandpass Signals to Equivaleni Lowpass: Hilbert Trapsform, Pre-envelopes, Complex envelopes of Band-pass
Sigrals, Canonical Representation of Bandpass signals.

Signalling over AWGN Chonnel: Inroduction, Geometric representation of signals, Grams Schmidt
COribogonalization procedure, Conversion of the comtimpous AWGN channel inte a vector chammel | Oiptimmum
receivers using coherent detection: ML Decoding, Correlation receiver, matched filter receiver.

Maodule-2

Diigital Modulation Technigues: Phase shift Keying techmigues using coberent detection: generation, detection
and error probahilities of BPSE and QPSE, M-ary PSK, M-ary QAM. Frequency shift keyving technigquees using
Coheremt detection: BFSK generation, delection and error probability. BFSKE using Moncoherent Delection,
Differentizl Phose Shift Keying.

Maodule-3




Information theory: Introduction, Entropy, Source Coding Theorem, Lossless Data Compression
Algorithms, Discrete Memoryless Channels, Mutwal Information, Channel capacity, Channel Coding
Theorem, Information Capacity Law [Statement).

Module-4

Error Control Coding: Error Control Using Forward error Correction,

Linear Block Codes: Definitions, Matrix Descriptions, Syndrome and its properties, Minimum distance
Considerations, Syndrome Decoding, Hamming Codes.

Cyclic Codes: Properties, Generator and Parity Check Polynomial and matrices, Encoding, Syndrome
computation, Examples.

Module-5

Convolutional Codes: Convolutional Encoder, Code tree, Trellis Graph and State graph, Recursive systematic
Convolutional codes, Optimum decoding of Convolutional codes, Maximum Likelihood Decoding of
Convolutional codes: The Viterbi Algorithm, Examples.

Course outcome (Course Skill Set)
At the end of the course, the student will be able to :
1. Apply the concept of signal conversion to vectors in communication transmission and receiption.
2. Perform the mathematical analysis of digital communication systems for different modulation
technigues.

3. Apply the Source coding and Channel coding principles for the discrete memoryless channels.

4. Compute the codewords for the error correction and detection of a digital data using Linear Block
Code, Cyclic Codes and Convolution Codes.

5. Design encoding and decoding circuits for Linear Block Code, Cyclic Codes and Convolution Codes.
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