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Course Objectives
The course will focus on modern digital communication systems for faster and more efficient transmission, reception, storage, and retrieval of information. It introduces Digital modulation techniques, source coding, basic information theory and channel encoding techniques such as block codes, cyclic codes and convolutional codes.
Course Outcomes:  
1. Analyse the performance of Digital Communication system for probability of error and are able to design a digital communication system.
2. Analyse various source coding techniques.
3. Compute and analyse block codes, cyclic codes and Convolutional codes,
4. Design a coded communication system.
	Unit No
	Topic No
	Name of the Concept
	No. of Classes Required

	Unit – 1 : 

	Pulse Digital Modulation 
	1
	Elements of Digital Communication systems
	1

	
	2
	Advantages of Digital communication systems 
	1

	
	3
	Elements of PCM: sampling, Quantization & Coding
	1

	
	4
	Quantization error
	1

	
	5
	Companding in PCM systems
	1

	
	6
	Differential PCM system(DPCM)
	1

	
	7
	Delta modulation, its drawbacks
	1

	
	8
	adaptive delta modulation
	2

	
	9
	Comparison of PCM and DM systems, Noise in PCM and DM Systems
	1

	Total number of hours 
	10

	Unit – 2 : 

	Digital Modulation Techniques
	1
	Introduction, ASK
	1

	
	2
	FSK
	1

	
	3
	PSK
	1

	
	4
	DPSK
	2

	
	5
	DEPSK
	2

	
	6
	QPSK
	2

	
	7
	M-ary PSK,ASK,FSK 
	2

	
	8
	similarity of BFSK and BPSK
	1

	                                                                                         Total number of hours
	12

	Unit – 3 :

	Data Transmission
	1
	Base band signal receiver
	1

	
	2
	probability of error
	1

	
	3
	the optimum filter
	1

	
	4
	Matched filter 
	2

	
	5
	Coherent reception
	1

	
	6
	Non-coherent detection of FSK
	1

	
	7
	Calculation of error probability of ASK,BPSK,BFSK,QPSK
	2

	Total number of hours
	             09

	Unit – 4 : 

	Information Theory
	1
	Discrete messages 
	1

	
	2
	Concept of amount of information and its properties
	1

	
	3
	Average information
	1

	
	4
	Entropy and its properties
	1

	
	5
	Information rate
	1

	
	6
	Mutual information and its properties
	2

	Total number of hours
	             07

	Unit – 5 : 

	Source Coding 
	1
	Introduction, advantages  
	1

	
	2
	Shanon’s Theorem 
	1

	
	3
	Shanon-Fano coding 
	2

	
	4
	Huffman coding 
	2

	
	5
	Efficiency calculations
	1

	
	    6
	Channel capacity of discrete and analog channels 
	1

	
	    7
	Capacity of a Gaussian Channel
	1

	
	    8
	Bandwidth-S/N trade off 
	1

	Total number of hours
	10

	Unit – 6 : 

	Linear Block Codes
	1
	Introduction
	1

	
	2
	Matrix description of Linear Block codes 
	1

	
	3
	Error detection and error correction capabilities of Linear block codes
	2

	
	4
	Hamming code 
	1

	
	5
	Binary cyclic code 
	2

	
	6
	Algebraic structure, encoding , Syndrome calculation
	1

	
	7
	BCH Code 
	1

	
	8
	Convolutional Codes: Introduction, Encoding of convolutional coding
	1

	
	   9
	Time domain approach
	1

	
	10
	Transform domain approach
	1

	
	11
	Graphical approach: state, tree and trellis diagram decoding using Viterbi algorithm
	1

	Total number of hours
	13


Overall Number of classes required: 61`
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