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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.Detection & Estimation of Signals
	4
	-
	8
	40
	60
	100

	Elective I
	
	
	
	
	
	

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

	
	2.Transform Techniques
	
	
	
	
	
	

	Elective II
	
	
	
	
	
	

	
	1. Embedded & Real Time Systems
	4
	-
	8
	40
	60
	100

	
	2.Coding Theory &  Practice  
	
	
	
	
	
	

	Laboratory
	
	
	
	
	
	
	

	
	1.Advanced Communications Laboratory
	-
	4
	4
	40
	60
	100
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M. Tech- I Semester 

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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DETECTION AND ESTIMATION OF SIGNALS

UNIT I

Introduction to Discrete-time signals:- Fourier Transform of a discrete time signal. Amplitude and phase spectrum. Frequency content and sampling rates. Transfer function. Frequency response.

UNIT II

Random – Discrete-time signals:- Review of probability – Random data – Generation of Pseudo-random noise – Filtered signals – Autocorrelation and power spectral density – Sampling band – Limited random signals.

UNIT III

Detection of signals in noise:- Minimum probability of Error Criterion – Neyman – Person criterion for Radar detection of constant and variable – amplitude signals – Matched filters. Optimum formulation – Detection of Random signals – Simple problems thereon with multisample cases.

UNIT IV

Estimation of signals in noise:- Linear mean squared estimation – Non linear estimates – MLP and ML estimates – Maximum likelihood estimate of parameters of linear system. Simple problems thereon.

UNIT V

Recursive linear mean squared estimation:- Estimation of a signal parameter. Estimation of time-varying signals – Kalman filtering – Filtering signals in noise – Treatment restricted to two variable case only – Simple problems.

TEXT BOOKS

1. Signal processing: Discrete Spectral analysis, Detection and Estimation, Mischa Schwartz and Leonard Shaw, Mc-Graw Hill Book Company, 1975.

REFERENCES

1. E.L. Van Trees, Detection, Estimation and Modulation Theory, Wiley,

New York, 1968.

2. Shanmugam and Breipohl, ‘Detection of signals in noise and estimation’, John Wiley & Sons, New York, 1985.

3. Srinath, Rajasekaran & Viswanathan, Introduction to statistical Signal processing with Applications, Prentice Hall of India, New Delhi, 110 001,1989.
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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 2009-2010













JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY: KAKINADA

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING 

M. Tech- I Semester

EMBEDDED AND REAL TIME SYSTEMS ( Elective –II )

UNIT I: INTRODUCTION

Embedded systems over view, design challenges, processor technology, Design technology, Trade-offs. Single purpose processors RT-level combinational logic, sequential logic(RT-level), custom purpose processor design(RT -level), optimizing custom single purpose processors.
UNIT II: GENERAL PURPOSE PROCESSORS

Basic architecture, operations, programmer’s view, development environment, Application specific Instruction –Set processors (ASIPs)-Micro controllers and Digital signal  processsors.

UNIT III: STATE MACHINE AND CONCURRENT PROCESS MODELS

Introduction, models Vs Languages, finite state machines with data path model(FSMD),using state machines, program state machine model(PSM, concurrent process model, concurrent processes, communication among processes, synchronization among processes, Implementation, data flow model, real-time systems.

UNIT IV: COMMUNICATION PROCESSES

Need for communication interfaces, RS232/UART, RS422/RS485,USB, Infrared, IEEE1394 Firewire, Ethernet,  IEEE 802.11, Blue tooth.

UNIT V: EMBEDDED/RTOS CONCEPTS-I

Architecture of the Kernel, Tasks and task scheduler, interrupt service routines, Semaphores, Mutex.

UNIT VI: EMBEDDED/RTOS CONCEPTS-II

Mailboxes, Message Queues, Event Registers, Pipes-Signals.

UNIT VII: EMBEDDED/RTOS OCNCEPTS-III
Timers-Memory Management-Priority inversion problem-embedded operating systems-Embedded Linux-Real-time operating systems-RT Linux-Handheld operating systems-Windows CE.

UNIT VIII: DESIGN TECHNOLOGY
Introduction, Automation, Synthesis, parallel evolution of compilation and synthesis, Logic synthesis, RT synthesis, Behavioral  Synthesis, Systems Synthesis and Hard ware/Software Co-Design, Verification, Hardware/Software co-simulation, Reuse of intellectual property codes.

TEXT BOOKS

1.Embedded System Design-A Unified Hardware/Software Introduction- Frank Vahid, Tony  D.Givargis, John Wiley & Sons, Inc.2002.

2. Embedded/Real Time Systems- KVKK prased,  Dreamtech press-2005.

3. Introduction to Embedded Systems - Raj Kamal, TMS-2002.
REFERENCE BOOKS

1. Embedded Microcomputer Systems-Jonathan W.Valvano, Books/Cole,Thomson Leaarning.

2. An Embedded Software Primer- David E.Simon, pearson Ed.2005
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CODING THEORY & PRACTICE

(Elective –II )

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 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

