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COURSE STRUCTURE 
	Code
	Name of the Subject 
	L
	P
	C
	INT
	EXT
	TOTAL

	Core
	
	
	
	
	
	

	
	1.Statistical Signal Processing
	4
	-
	8
	40
	60
	100

	
	2.VLSI Technology &  Design
	4
	-
	8
	40
	60
	100

	
	3.Digital Data Communications
	4
	-
	8
	40
	60
	100

	
	4. Coding Theory & Practice  
	4
	-
	8
	40
	60
	100

	Elective I
	
	
	
	
	
	

	
	1.Advanced Digital Signal Processing 
	4
	-
	8
	40
	60
	100

	
	2.Transform Techniques
	
	
	
	
	
	

	Elective II
	
	
	
	
	
	

	
	1. Image and Video Processing
	4
	-
	8
	40
	60
	100

	
	2. Neural Networks & Applications
	
	
	
	
	
	

	Laboratory
	
	
	
	
	
	
	

	
	1. Advanced Communications Laboratory
	-
	4
	4
	40
	60
	100
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   STATISTICAL SIGNAL PROCESSING

UNIT I

SIGNAL MODELS AND CHARACTERIZATION: Types and properties of statistical models for signals and how they relate to signal processing,Common second-order methods of characterizing signals including autocorrelation,partial correlation, cross-correlation, power spectral density and cross-power spectral density.

UNIT II

SPECTRAL ESTIMATION: Nonparametric methods for estimation of power spectral density, autocorreleation, cross-correlation,transfer functions, and coherence form finite signal samples.

UNIT III

REVIEW OF SIGNAL PROCESSING: A review on random processes, Areview on filtering random processes, Examples.

UNIT IV

STATISTICAL PARAMETER ESTIMATION: Maximum likehood estimation, maximum a posterior estimation, Cramer-Rao bound.

UNIT V

EIGEN STRUCTURE BASED REQUENCY ESTIMATION: Pisarenko, MUSIC, ESPRIT their application sensor array direction  finding.

UNIT VI

SPECTRUM ESTIMATION: Moving average (MA), Auto Regressive (AR), Auto Regressive Moving Average (ARMA), Various non-parametirc approaches.

UNIT VII

WIENER FILTERING: The finite impulse case, causal and non-causal infinite impulse responses cases.

UNIT VIII

ADAPTIVE SIGNAL PROCESSING: Least mean squares adaptation, recursive least squares adaptation, Kalman filtering.

TEXT BOOKS:

1. Steven M.Kay, fundamentals of statistical signal processing: estimation theory,Pretice-Hall,1993.

2.Monsoon H. Hayes, Stastical digital signal processing and modeling, USA, Wiley,1996.

REFERENCE BOOKS:

Dimitris G.Manolakis, Vinay K. Ingle, and Stephen M. Kogon, Statistical and adaptive signal processing, Artech House, Inc,2005, ISBN 1580536107
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VLSI TECHNOLOGY  & DESIGN
UNIT – I 

REVIEW OF MICROELECTRONICS AND INTRODUCTION TO MOS  TECHNOLOGIES: (MOS, CMOS, Bi CMOS) Technology trends and projections.  

UNIT – II 

BASIC ELECTRICAL PROPERTIES OF MOS, CMOS & BICOMS CIRCUITS: Ids-Vds relationships, Threshold voltage Vt, Gm, Gds and Wo, Pass Transistor, MOS,CMOS  & Bi CMOS Inverters, Zpu/Zpd,  MOS Transistor circuit model,Latch-up in CMOS circuits.  

UNIT – III 

LAYOUT DESIGN AND TOOLS: Transistor structures, Wires and Vias , Scalable Design rules ,Layout Design tools.   
UNIT – IV 

LOGIC GATES & LAYOUTS: Static complementary gates, switch logic, Alternative gate circuits, low power gates, Resistive and Inductive interconnect delays.   
UNIT – V 

COMBINATIONAL LOGIC NETWORKS: Layouts, Simulation, Network delay, interconnect design, power optimization, Switch logic networks, Gate and Network testing.  
UNIT – VI 

SEQUENTIAL SYSTEMS: Memory cells and Arrays, clocking disciplines, Design ,power optimization, Design validation and testing. 
UNIT – VII 

FLOOR PLANNING & ARCHITECTURE DESIGN: Floor planning methods, off-chip connections, High-level synthesis, Architecture for low power, SOCs and Embedded CPUs, Architecture testing.  
UNIT – VIII 

INTRODUCTION TO CAD SYSTEMS (ALGORITHMS) AND CHIP DESIGN: Layout Synthesis and Analysis, Scheduling and printing; Hardware/Software Co-design, chip design methodologies- A simpleDesign example-  

TEXT BOOKS 

1.  Essentials of VLSI Circuits and Systems, K. Eshraghian et . al( 3 authors) PHI  of India  Ltd.,2005 

2.  Modern VLSI Design, 3rd Edition, Wayne Wolf ,Pearson Education, fifth Indian      

      Reprint, 2005.  

REFERENCES: 

1.  Principals of CMOS Design – N.H.E Weste, K.Eshraghian, Adison Wesley, 2nd

 Edition. 

2.  Introduction to VLSI Design – Fabricius, MGH International Edition, 1990. 

3.  CMOS Circuit Design, Layout and Simulation – Baker, Li Boyce, PHI, 2004. 3 
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DIGITAL DATA COMMUNICATIONS
UNIT I
 DIGITAL MODULATION TECHNIQUES   

FSK , MSK , BPSK , QPSK , 8-PSK , 16-PSK , 8- QAM ,   16- QAM , Band width efficiency carrier recovery DPSK , clock  recovery , Probability of error and bit error rate.   

UNIT II 

Data Communications ; Serial , Parallel configuration , Topology , Transmission modes , codes , Error Control Synchronization, LCU. 

UNIT III 

Serial and Parallel Interfaces , Telephone Networks and Circuits  , Data modems. 
UNIT IV 

Data Communication Protocols , Character and block Mode ,Asynchronous and Synchronous Protocols, public Data Networks , ISDN. 

UNIT V 

LOCAL AREA NETWORKS: token ring, Ethernet, Traditional, Fast and GIGA bit Ethernet, FDDI 

UNIT VI 

DIGITAL MULTIPLEXING : TDM , T1 carrier , CCITT  , CODECS, COMBO CHIPS , North American Hierarchy , Line Encoding , T-carrier , Frame Synchronization Inter Leaving Statistical TDM FDM , Hierarchy ,Wave Division Multiplexing . 

UNIT VII 

WIRELESS LANS    

IEEE 802.11 Architecture Layers, Addressing, Blue Tooth Architecture Layers, l2 Cap, Other Upper Layers . 

UNIT VIII 

MULTI MEDIA  

Digitalizing Video and Audio Compression Streaming Stored and Live Video and Audio , Real Time Interactive Video and Audio , VOIP  

TEXT BOOKS 

1.  Electronic communication systems, fundamentals through advanced - W. TOMASI, Pearson   4th Edition.

2.  Data communication and networking - B.A. Forouzen  
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CODING THEORY & PRACTICE
UNIT-I

Information Theory : Entropy, Information rate,source coding : Shannon-Fano and Huffman coding techniques,Mutal Information, Channel capacity of Discrete Channel, Shannon- Hartly law, Trade-off between bandwidth and SNR.

UNIT II

Introduction and Overview Error Control Codes: Examples of the use of error control codes,basic notions,coding gain. Characterization of Error control codes performance of error control codes, comparision of uncoded and coded systems.

UNIT III

Convolution Codes: Convolution encoders , structural properties of convolution codes,Trelis Diagrams,Viterbi Algorithm, Perforrmance Analysis.

UNIT IV

Linear Block Codes: Linear block Codes and their properties, standard arrays, Syndromes,Weight Distribution. Error Detection/Correction Properties, Modified Linear block codes.

UNIT V 

Finite Fields: groups, Rings, Fields Properties of finite Fields, Extension Fields, Polynomials over Finite Fields, Minimal Polynomials, Conjugates.

UNIT VI

Cyclic Codes : General theory, Shift Register Implementtions, Shortened Cyclic codes, CRCs for Error Detection.

UNIT VII

BCH and RS Codes : Algebric Description, Frequency Domain Description, Decoding Algorithms for BCH and RS Codes.

UNIT VIII

Applications: Concatenated Codes, Interleaves, The Compact Disc, Codes for Magnetic recording.

TEXT BOOKS:

1. Stephen B.Wicker Error Control Systems for Digital Communication and storage, Prenticc Hall. 1995ISBN 0-13-200809-2

2. Kennedy, Electronic Communication systems, Mc Graw Hill.

REFERENCE BOOKS:

1. John Proakis, Digital Communications, TMH

2. Simon Haykin, Communication Systems. 
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ADVANCED DIGITAL SIGNAL PROCESSING

UNIT I

DISCRETE FOURIER TRANSFORMS: Properties of DFT, Linear Filtering methods based on the DFT, Overlap-save, Overlap -Add methods, frequency analysis of signals.
UNIT II

FAST FOURIER TRANSFORMS : Radix-2 FFT and Split- Radix FFT algorithms The Goertzel and Chirp Z transform algorithms.
UNIT III

DESIGN OF IIR FILTERS: Design of IIR filters using Butterworth & Chebyshev approximations, frequency transformation techniques, structures for IIR systems –cascade, parallel, lattice & lattice-ladder structures.
UNIT IV

DESIGN OF FIR FILTERS: Fourier series method, Windowing techniques, design of digital filters based on least – squares method, pade approximations, least squares design, wiener filter methods, structures for FIR systems –cascade, parallel, lattice & lattice-ladder structures.
UNIT V

MULTI RATE SIGNAL PROCESSING : Decimation by a factor D, Interpolation by a factor I ,Sampling rate conversion by a rational factor I/D, Filter design & Implementation for sampling rate conversion.
UNIT VI

POWER SPECTRAL ESTIMATION: Estimation of spectra from finite duration observation of signals, Non-parametric methods :Bartlett ,Welch & Blackmann & Tukey methods.
UNIT VII

PARAMETRIC METHODS FOR POWER SPECTRUM ESTIMATION: Relation between auto correlation & model parameters, Yule-Waker & Burg Methods, MA & ARMA models for power spectrum estimation.
UNIT VIII

Analysis of finite wordlength effects in fixed-point DSP systems – Fixed ,Floating Point Arhimetic – ADC quantization noise & signal quality – Finite wordlength effect in IIR digital Filters – Finite word-length effects in FFT algorithms.
TEXTBOOKS

1. Digital Signal Processing –Principles, Algorithms Applications by J.G.Proakis & D.G.Manolokis, PHI. 

2. Discrete Time signal processing - Alan V Oppenheim & Ronald W Schaffer, PHI.

3. DSP – A Pratical Approach – Emmanuel C.Ifeacher Barrie. W. Jervis, Pearson Education

REFERENCES

1. Modern spectral Estimation techniques by S. M .Kay, PHI, 1997
w.e.f.  2009-10
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Image and Video Processing

1. Introduction to Image processing system & Image transforms 

Introduction, Image sampling, Quantization, Resolution, Image file formats, Elements of image processing system, Applications of Digital image processing
Introduction, Need for transform, image transforms, Fourier transform, 2 D Discrete Fourier transform and its transforms, Importance of phase, Walsh transform, Hadamard transform, Haar transform, slant transform Discrete cosine transform, KL transform, singular value decomposition, Radon transform, comparison of different image transforms. 

2. Image Enhancement and Image Restoration
Introduction to image enhancement, Enhancement in spatial domain, enhancement through point operation, Types of point operation, Histogram manipulation, Linear Gray level transformation, Nonlinear Gray level transformation, Local or neighbourhood operation, Median filter, Image sharpening, Bit plane slicing, Image enhancement in the frequency domain. 

Introduction to Image restoration, Image degradation, Types of image blur, Classification of image restoration techniques, Image restoration model, Linear and Nonlinear image restoration techniques, Blind deconvolution

3. Image segmentation and Image compression 
Introduction to image segmentation, Classification of segmentation techniques, Region approach to image segmentation, clustering techniques, Image segmentation based on thresholding, Edge based segmentation, Edge detection and linking, Hough transform, Active contour
Introduction, Need for image compression, Redundancy in images, Classification of redundancy in images, image compression scheme,  Classification of image compression schemes, Fundamentals of information theory, Run length coding, Shannon – Fano coding, Huffman coding, Arithmetic coding, Predictive coding, Transformed based compression, Image compression standard, Wavelet-based image compression

4. Colour Image processing
Introduction, Light and colour, colour formation, Human perception of colour, colour model The chromaticity diagram, colour image quatization, Histogram of colour image, colour image filtering, Gamma correction of a colour image, colour image segmentation
5. Video Formation, Perception, and Representation
Video capture and display, Analog video raster, Analog colour television systems, Digital video 

6. Video sampling & Video modeling

Basics of Lattice theory, Sampling over lattices, sampling of video signals, Filtering operations in cameras and display devices,  Conversion of signals sampled on Different lattices, Sampling rate conversion of video signals

Camera Model, Illumination model, Object model, Scene model, Two dimensional motion models
7. Two Dimensional motion estimation
Optical flow, General methodologies, Pixel based motion estimation, Block Matching algorithm, Deformable block matching algorithms, Mesh based motion estimation, Global motion estimation, Region Based motion estimation, Application of motion estimation in video coding

8. Foundation of Video coding

Overview of coding systems, Basic notions in probability and information theory, Information theory for source coding, Binary coding, Scalar Quantization, Vector quantization

Block based transform coding and Predictive coding 

Text Books:

1. S.Jayaraman, S.Esakkirajan and T.VeeraKumar, “Digital Image processing, Tata Mc 

    Graw Hill publishers, 2009

2. Wang, “Video processing and Communications” Prentice Hall Publishers 
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NEURAL NETWORKS AND APPLICATIONS

(Elective-II )

          UNIT I

         FUNDAMENTAL CONCEPTS AND MODELS OF ARTFICIAL NEURAL

          SYSTEMS Biological Neuron, Biological Neuron Models and their artificial rnodeIs~

          McCufloch~Pitts Neuron Model, Neuron Modeling for Artificial Neuron Models Neuron

          Systems~ Models of Artificial Neural Networks; Feed forward Network and feed 
backward Network. Neural Processing,, learning and adaptatiom Supervised and        
UnSupervised learning

         UNIT II

          NEURAL NETWORK LEARNING RULES

          Hebbian Learning Rule. Perceptron Learning Rule. Delta Learning Rule Widrow4laff 
Rule~Correlation Learning Rule, Winner —Take-All Learning rule, Out Star Learning 
Rule,summary of Learning rules.

         UNIT III

         SINGLE LAYER PERCEPTRON CLASSIFIERS

          Classification ModeL Features and Decision Regions, Diseriminant Functions ,Jinear

          Machine and Minimum Distance Classification,, Nonparametiic training concept Training

          and classification using the discrete perceptron~ algorithm and example~ Single Layer

          Continuous Perceptron Networks for Linearly Separable Classifications~ Multicategory

          Single Layer Perceptron Networks~

          UNIT IV

         MULTILAYER FEED FORWARD NETWORKS

          Linearly aonsepa~table pattern classification Delta Learning rule for ~MuhipereeptrOfl 
layer~  (ienerall?ed Delta Learning rule. Feed forward Recall and Error Back Propagation 
Training; Examples oF Error l3ack-Propagatiort Training errors: Learning Factors; Initial 
weights,Cumulative Weight Adjustment versus Incremental Updating, steepness of 
activation function, learning constant, momentum method, Network architecture Versus 
Data Representation, Necessary number of Hidden Neurons~ Application of Rack 
propagation Networks in pattern recognition & Image processing, Madaunes: 
Architectute & Algouithms~

      UNIT V

         SINGLE-LAYER FEEDBACK NETWORKS

          Basic concepts of Dynamical systems. Mathematical Foundation of Discrete~Time Hop 
field Networks. Mathematical Foundation of Gradientiype Hopfiekl ~4etworks~ 
Transient response of Continuous time Networks~ Example Solution of Optimization 
Problems:Summing networks with digital outputs. Minimization of the Traveling 
salesman tour length,Solving Simultaneous Linear Equations~

          UNIT VI

          ASSOCIATIVE MEMORIES-I
          Basic concepts~ Linear assocIator Basic concepts of Recurrent Auto associative memQty

           Retrieval algorithm. Storage algorithm. StQrage Algorithms Performance considerations.

           Performance concepts ni Recurrent Auto associative memory; Energy Function 
~Red~tiofl ,capacity of Recurrent Auto associative memory, Memory convergence versus 
Couup~ion  fixed point concept, modified memory Convergence towards fixed points, 
advantagea and I imitations.

UNIT VII

         ASSOCIATIVE MEMORI ES-II
         Boltzman machines, Bidirectional Associative Memory; Memory architecture, association

         encoding and decoding, stability considerations, memory examplec and •pertbnnancc

         evaluation, improved coding of memories, multidirectional Associati\e Memory. 
Associative Memory of Spatio-temporal Patterns

         UNIT VIII

         MATCHING AND SELF-ORGAN1ZlNG NETWORKS: hamming net and MAXNE F

         Unsupervised learning of clusters. Clustering and similarity measures Winnerl take all

         learning ,recall mode, initialization of weigMs. separahihty limitations. Counter 
propagation  networks, feature mapping: Self organizing Idature maps, LVPS, Cluster 
discovep,  netwnrks( ART 1 1.

         TEXT BOOKS:
             I.    JM,Zurada: Introduction to Artificial Neural Systems, Jaico Puhlndwrs

             2.    Dr. B. Yagananarayana. Artificial Neural Networks, PU!, New Delhi.

         REFERENCES:
             I.    Kishan Mehrotra. Chelkuri K. Mohan. Sanjay Ranks: Elements of Artificial 

               
       Neural Networks, Penram International

             2.   Artificial Neural Network l4y Simon Flaykin, Pearson Education

             3.    Introduction Neural Networks Using MA1’LAB 6,1 - hs S N. Shisanandam, S.

                    Sumati, S. N. Deepaj/e, TMH, New Delhi.

             4.    Fundamental of Neural Networks By Laurene Fausett
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Advanced Communication Laboratory

Experiment involving Communication, Image Processing and Speech Processing Using MATLAB.

Design and Simulation of

1. AM, FM Modulation and Demodulation

2. QPSK Modulation and Demodulation

3. Costas loop for Carrier recovery

4. TAMA (Time Division Multiple Access ) technique

5. CAMA (Code Division Multiple Access ) technique

6. Effect of Sampling and Quantization of Digital Image 

7. Various Transforms ( Fourier, Walsh, Hadamad)

8. Enchantment technique in spatial frequency domain

9. Point line and edge detection techniques using derivative operations

10.  Color cancellation enhancement techniques

11. Echo cancellation in speech signal

12. Filters using LMS Algorithm

