EC6B24 DIGITAL SIGNAL PROCESSING
Aims and objectives:

To excel the students in the field of signal processing and to equip the students the concepts of Fourier transform and FFT algorithms

Contact Hours: 5

Credit: 
Unit-I

 I Module





Introduction








8 Hours


Discrete Time signals: Energy and Power signals, Exponential and sinusoidal signals, periodicity, Impulse and step signals. Discrete Time systems: Properties: Linearity, stability, causality, memory, invertibility time invariance. Representation of systems- impulse response- convolution - Difference equation representation
Text book: Signals and Systems, Oppenheim and Wilsky, PHI

II Module

Transforms








12 Hours

. Frequency analysis of DT systems: Discrete Time Fourier Series Discrete Time Fourier Transforms, Z-Transforms: Properties. Inverse Z- transform.

Text Book: Digital signal processing –Ramesh Babu

III Module








16 Hours

Analysis of Discrete Time System:








Discrete FIR and IIR Systems - Frequency response. Analysis of LTI systems - System function.  Recursive and non recursive systems - Block diagrams and signal flow graphs - Realization of IIR filters - Direct from realization - cascade and parallel form realization - realization of FIR filters- Transversal structure, Cascade form.

Text Book: Digital signal processing - Nagoorkani

UNIT-II

IV Module








8 Hours

Discrete Fourier Transform

 Discrete Fourier series, Discrete Fourier Transform, computation of DFT. Properties-linearity, periodicity, Time reversal, Complex conjugation, Convolution, circular Convolution. Linear Convolution from Circular Convolution.

Text Book: 1.Digital signal processing –Nagoorkani

                  2. Digital signal processing- Suresh Babu

Module V








12 Hours

Fast Fourier Transform: 

FFT algorithms - General computational considerations - Decimation in Time and Decimation in Frequency algorithms - Radix -2, FFT algorithms. Differences and similarities between DIT and DIF Algorithms

Text books:

1. Digital signal processing - Nagoorkani

2. Digital signal processing - Ramesh Babu. Scietech publications

Module VI: Digital filter Design:





16 Hours 

IIR and FIR filters Design considerations - Design of IIR fitters - Impulsive invariant transform - Bilinear transformation - Digital Butterworth filters - Design examples - Design of FIR filters –– Fourier Series method, rectangular, Hamming and  Hanning windowing methods.

Text books:

1. Digital signal processing - Nagoorkani

2. Digital signal processing - Ramesh Babu. Scietech publications

Text Books:

1. 
Signals & systems , - Openheim & Wilsky, PHI/Pearson Education

3.
Digital signal processing - Ramesh Babu. Scietech publications

References

1.
Discrete time signal processing- Oppenheim and Schafer- PHI

2. 
Digital signal processing - Principles, algorithms and application – John C, Proakis - PHI.

2. 
Signals and systems - Sanjay Sharma - Khotoria sons.

3.
Digital signal processing - System Analysis  and Design by Paulo SR Diniz, Eduardo AB, Dasilva and Seigo L Netto by Ane Books.

4.
Digital signal processing – V K Khanna, S.CHAND

EC6B25 COMPUTER NETWORKS

Unit I

Module 1
(12 hours)

Data representation, Data flow, need of Networks, network criteria, type of connection, physical topology, categories of networks - LAN, WAN, MAN, Internetwork, Internet, layered task, Network models - OSI model and TCP/IP protocol suite - functions of layers, addressing.

Module 2
(9 hours)

Physical layer and media (review topics): Data and signals, concept of Digital and Analog transmission, Bandwidth utilization – concept of multiplexing and spreading, guided and unguided media.

Switching: circuit switching, message switching, packet switching, Switched networks – circuited-switched networks, datagram networks, virtual-circuit networks

Module 3
(15 hours)

Hop-to-hop delivery: Error Detection and Correction – Types of errors, redundancy, Coding - Block coding, Hamming Distance, Linear block codes – simple parity-check codes and Hamming codes, Cyclic codes – CRC, Checksum, Framing – character-oriented and bit-oriented protocols, Flow control, Error control, Protocols for noiseless channels (Simplest, Stop and wait) and noisy channels (Stop and wait ARQ, Go-back-N ARQ, Selective repeat ARQ). 
Unit II

Module 4
(15 hours)

Multiple Access protocols: Random access - Pure and Slotted ALOHA, CSMA, CSMA/CD, CSMA/CA, Wired LANs: IEEE Standard, Standard Ethernet, Wireless LAN: Bluetooth, Overview of connecting devices - Hubs, Bridges, Routers and Gateways, Wireless WANs: Cellular telephony - Frequency Reuse principle, Transmission, Reception, Hands-off, Roaming, Cellular telephony generations – First, Second and Third generation (general features only), Satellite networks – GEO, MEO and LEO.

Module 5
(9 hours)

Host-to-host communication: Network Layer Logical addressing - IPv4 addresses, IPv6 addresses, Internet Protocol – IPv4 and IPv6,  ICMP, Delivery, forwarding, routing, routing table, Unicast routing protocols - distance vector and link state routing (intradomain routing only)

Module 6
(12 hours)

Process-to-process delivery: Connectionless and connection oriented Services: UDP, TCP, Congestion control – open loop and closed loop control, Techniques to improve quality of service.

Client Server programs: Name space, Domain name space, Remote logging, Electronic mail, file transfer, Cryptography - symmetric-key and asymmetric-key cryptography.

Text Book

Data Communication and Networking (fourth edition) by  Behrouz A. Forouzan

References

1. Computer Networks by Andrew S. Tanenbaum

2. Data and Computer Communication by William Stallings
EC6B26 Radio and fibre optic communication
UNIT I

Module I










8 hours
Propagation of radio waves:-Ground waves – Field strength at a distance(equation only) VLF propagation, Space waves, Radio horizon, Microwave space wave propagation, Tropospheric scatter propagation 

Sky wave propagation

Ionosphere and its effect, Reflection mechanism– Virtual height- Critical frequency, Maximum usable frequency – Skip distance, Ionospheric variations.

Text Book: Electronic Communications  – George Kennedy, Bernard Davis, pp 236-246
Module II

Microwave communication







Basic principle of microwave links- microwave relay system choice of frequency – line of sight over the horizon systems – modulation methods – block schematics of terminal transmitters and receivers – microwave repeaters – microwave antennas.






UNIT II

Module IV

Satellite communication

Orbit of communication satellites angle of elevation – propagation delay – orbital sparing – transmission path – path loss – noise considerations – satellite links – transponders – earth station – frequency allocation – multiple access methods – SPACE – TIME. Concept of C band Satellite receiving system – Basic functions of various units – specifications 

Module VI

Introduction to RADAR

Basic Radar System, Radar Performance Factors- Radar Range Equation, noise considerations, Pulsed Radar System- Block diagram,  Radar Antennas, Search Radar Systems, MTI , Doppler Effect, MTI radar block diagram, Radar Beacons, CW Doppler Radar, FM CW radar 
Text Book: Electronic Communication Systems – Kennedy and Davis, 601-638
Fibre Optic Communication

Review of  Step index and Graded index fibre-Attenuation and distortion in Optical Fibres,  attenuation due to absortion and scattering, bending loss, dispersion in optical fibres, intermodel and intramodel dispersion, fibre optic link design, analog communication system, digital communication system, WDM
Text Book: Fibre Optic communication – Gierd Kaiser

Reference Text Books: 1. Electronic communications - Roddy and Coolen PHI.
                                     2. Jordan and Balmain, Electromagnetic waves and Radiating systems,     

                                         Pearson Education, 2nd edition


                        3. Skolnik, Introduction to RADAR Systems, McGraw Hill, 3rd edition
EC6B27 CHOICE BASED COURSE 

MEDICAL ELECTRONICS

UNIT I

Module 1 



   (12 Hours)

Fundamental concepts: Basic medical instrumentation system, Performance requirements of medical instrumentation systems, Intelligent medical instrumentation systems, General constraints in design of medical instrumentation systems. 

Bioelectric signals and Electrodes: Origin of bioelectric signals,  Bioelectric Signals: Electrocardiogram (ECG), Electroencephalogram (EEG), Electromyogram (EMG), Electrode-tissue interface, Motion artefacts, Silver-Silver Chloride electrodes, Electrodes for ECG, Electrodes for EEG, Electrodes of EMG, Electrical conductivity of electrode jellies and creams, Microelectrodes.

Module 2   



   (10 Hours)

Physiological transducers: Typical biomedical parameters - Primary signal characteristics and corresponding transducers, Pressure transducers, Transducers for body temperature measurement, Optical Fibre sensors, Biosensors, Smart sensors.

Module 3              



   (14 Hours)

Biomedical recorders: Basic recording system, Biomedical signal analysing and processing techniques, types of writing systems (no detailed study), Block diagram description of Electrocardiograph - ECG leads, Block diagram description of Electroencephalograph, Electromyograph (block diagram approach), Overview of other biomedical recorders – VCG, PCG, BCG, EOG, ERG (application and electrode placement only), Biofeedback instrumentation.

Patient monitoring systems: System concepts, Bedside patient monitoring systems, Central monitor, Measurement of heart rate, Measurement of pulse rate, Blood pressure measurement – Direct and Indirect method – (korotkoff, auscultatory and oscillometric method).

UNIT II

Module 4



   (10 Hours)

Biomedical instruments: Oximetry, Pulse oximeter, Colorimeters, Spectrophotometers, Flame photometers, Blood pH measurement 

Biomedical Telemetry: Wireless telemetry, Single channel telemetry, Basic principle of multi-channel, multipatient and implantable telemetry system (no detailed study)

Module 5



   (12 Hours)

Imaging systems: X-ray machine, Computed Tomography, Nuclear medical imaging systems: Radiation detectors, Pulse Height Analyser, Emission computed tomography, Principles of NMR imaging systems, Medical Ultrasound, Basic Pulse Echo Apparatus (Block diagram approach)

Module 6



   (14 Hours)

Therapeutic Equipments: Cardiac Pacemakers - need for cardiac pacemaker, External pacemaker, Implantable pacemaker, Types of Implantable pacemakers, Programmable pacemaker, Rate-responsive pacemakers. Cardiac Defibrillators - need for defibrillator, DC defibrillator, Principle of Surgical diathermy, Surgical diathermy machine.

Patient safety: Electric shock hazards, Gross Shock, Effects of electric current on human body, Micro current shock, Leakage currents - types, Precautions to minimize electric shock hazards, Electrical safety analyzer, Testing of biomedical equipment. 

TEXT BOOK:

Handbook of Biomedical Instrumentation– by R.S.Khandpur, 2nd Edition, Tata McGraw Hill, 2003

REFERENCE BOOK:

Biomedical Instrumentation and Measurement – by Leslie Cromwell, Fred J Weibell and Erich A. Pfeiffer, Prentice-Hall India Pvt. Ltd.
EC6B27 CHOICE BASED COURSE 

DIGITAL IMAGE PROCESSING

Module I

Digital image fundamentals: representation - elements of visual perception - simple image formation model -

Image sampling and quantization - basic relationships between pixels – imaging geometry.

Review of Image transforms: 2D-DFT, FFT, 

Module II

Image enhancement: Spatial domain methods: point processing - intensity transformations, histogram processing, image subtraction, image averaging; Spatial filtering- smoothing filters, sharpening filters. Frequency domain methods: low pass filtering, high pass filtering, homomorphic filtering. Generation of spatial masks from frequency domain specifications.

Image segmentation: Detection of discontinuities - point, line and edge and combined detection , Edge linking and boundary description - local and global processing using Hough transform – Thresholding - Region oriented segmentation - basic formulation, region growing by pixel aggregation, region splitting and merging – 

Module III

Image restoration: Degradation model - Diagonalization of circulant and Block circulant matrices – Algebraic approaches - Inverse filtering - Wiener filter - Constrained Least squares restoration - Interactive restoration -Geometric transformations.

Module IV

Fundamentals of Colour image processing: colour models - RGB, CMY, YIQ, HIS - Pseudo color image processing - intensity slicing, gray level to color transformation.

ModuleV

Image compression: fundamentals- redundancy: coding, inter pixel, psycho visual, fidelity criteria, Models, Elements of information theory, Error free compression- variable length, bit plane, lossless predictive, Lossy compression- lossy predictive, transform coding. Fundamentals of JPEG, MPEG, Fractals.

Text Book:

1. Gonzalez and Woods, Digital Image Processing, Pearson Education, 2002.

References:

1. Anil K. Jain ,Fundamentals of Digital Image Processing, Pearson Education, 2003.

2. Mark Nelson, Jean-Loup Gailly ,The Data compression Book, BPB Publications, 2nd edition.

3. Pratt William K.,Digital Image Processing, John Wiley & sons

4. Chanda & Majumdar, Digital Image Processing and Analysis , Prentice Hall ,3rd edition

5 M.Sonka,V. Hlavac, R. Boyle, Image Processing, Analysis and Machine Vision, Thomson Learning,200
EC6B27 CHOICE BASED COURSE

CONTROL SYSTEMS
Module I

Introduction
Review of Laplace Transforms - Concept of Complex Variables - poles and Zeros. Solution of Linear differential equation Using Laplace Transform.

Module II

Control System
Basic Components - Open Loop and Closed Loop Systems - examples - Effect of feed back  - RTI system - Transfer Function - Impulse Response Function

Module III

System Modelling
Block diagram of Control system - BIBI stability Routh Hurwitz Criterion - Nyquist Criterion - Bode Plate stability of discrete data system

Module IV

Analysis of Control System
Time domain analysis - Transient and  steady response of System - Time domain specification - Transient response  of a Second Order System - Steady State error - Frequency domain analysis - Frequency domain specification - Root Locus techniques - Nyquist and Bode plot - Stability analysis.

Module V

Design of Control System
Fundamental principle of System Design - PD, PI & PID Controller - phase lead and lag Compensation - Examples

Text Book:

1. Ogata K, Modern Control Engineering, Prentice Hall/Pearson
2. Anoop K Jairath, Control systems References:

1. Dorf , Modern Communication Systems ,Pearson Education

2. Franklin, Feed back Control Systems, Pearson Education

3. Kuo B. C, Automatic Control System, Prentice Hall

4. Nagoor Kani, Control Systems, R B P

5. Ogata, Discrete Time Control Systems, Pearson Education

6. Nagarath & Gopal, Control System Engineering, Wiley Eastern

7. Ramkayan, Control Engineering, Vikas Pub

8. M N Bandyopadhyaya, Control Theory , Prentice Hall 
EC6B27 CHOICE BASED COURSE
POWER ELECTRONICS
Module I.
Power Devices







Introduction, SCR, DIAC and TRIAC – Construction and operation – SCR triggering methods and circuits – series and parallel connections of SCRs – TRIAC triggering circuits. Protection of Thyristors. PUT, GTO, LASCR. Power diode, Power BJT, IGBT, MOSFET–Construction and operation, switching characteristics, applications, Comparison. 

Module II.
Controlled rectifiers and Commutation of SCR


9
Controlled rectifiers – Principles of phase controlled converters – Half controlled-Semi controlled-full controlled-Dual converters, principles of cycloconverters, Single phase series converter. Introduction to commutation, Class A, B, C, D, E & F.

Module III.
Inverters and Static Switches 





Single phase bridge inverter –Half bridge- Full Bridge Inverters. Voltage and frequency control of single phase inverters. Concept of PWM . Introduction – Single phase ac switches, Three phase ac switches – 3 phase reversing switches, ac switches for bus transfer – dc switches – solid state relays – AC voltage controller – Principles of ON/OFF control – principle of phase control. 

Module IV.
DC Choppers and Power supplies 




Introduction to choppers - principles and control techniques–classification. Switching regulator – buck, boost regulator, buck boost regulator – cuk regulator – comparison between switching regulator and linear regulator. SMPS – Fly back, Push pull, half bridge and Full bridge converters. Bidirectional power supply – ac power supply–Inverters, UPS ​– types.

Module V.
Applications of Power Electronics




7
Battery charging - Illumination control using TRIAC. DC motor drives –single phase drives –half wave, full wave, dual converter. Electric braking-industrial heating –Electrical welding- HVDC.

Text books

1. B R Gupta, V Singhal,” Power Electronics”, S K Kataria & Sons (Unit 1, 2, 3, 5)

2. M.H. Rashid,” Power Electronics Circuit Devices and Application”, Pearson        

      Education (Unit 3)

3. Biswanath Paul,” Industrial Power Electronics and control”, PHI New Delhi (Unit4)

Reference books

1. PC Sen,” Power Electronics”, Tata McGraw Hill.
EC6B27 CHOICE BASED COURSE
BIOINFORMATICS
Module I

Basic Concepts of Molecular Biology: Cells - Chromosomes, DNA, RNA, Proteins, Central dogma of

molecular biology, Genomes and Genes - Genetic code, Transcription, Translation and Protein synthesis. Web based genomic and proteomic data bases: NCBI, GenBank

Module II

Sequence alignments – Dot plot-Pair-wise sequence alignments - local and global -Sequence similarity

and distance measures - Smith-Waterman algorithm, Needleman-Wunch algorithm, Multiple sequence

alignment –Sum-of-Pairs measure - Star and tree alignments – PAM and BLOSUM, Phylogenetic analysis

Module III

Informational view of Genomic data, Genomic Signal Processing, DNA Spectrograms, Identification of protein coding regions, Gene expression, Microarrays, Microarray image analysis

Module IV

Gene structure in Prokaryotes and Eukaryotes: Molecular Structure Prediction: Basic concepts and

terminologies related to molecular structures, Basic molecular Visualization, RNA secondary structure

prediction, Protein folding problem, Protein Threading, Protein Visualization, Introduction to Drug

Discovery.

Module V

Case Study

Software Tools: Use of Tools for basic and specialized sequence processing such as: BLAST, FASTA,

RasMol, Phylip, ClustalW

Text Books:

1. Setubal & Meidanis, Introduction to Computational Molecular Biology, Thomson:Brooks/Cole,

International Student Edition, 2003

2. Claverie & Notredame, Bioinformatics - A Beginners Guide, Wiley-Dreamtech India Pvt Ltd, 2003.

References:

1. Lesk, Introduction to Bioinformatics, Oxford University Press, Indian Edition, 2003

2. Higgins and Taylor, Bioinformatics: Sequence, structure and databanks, Oxford University

Press, Indian Edition, 2003

3. Bergeron, Bioinformatics Computing, Prentice hall of India, 2003

4. Jiang, Xu and Zhang, Current topics in Computational Molecular Biology, Ane Books, New

Delhi, 2004

5. S.C Rastogi & Namitha Mendiratta, Bioinformatics method and application

Genomics,Protinomics & drug discovery

6. Dov Stekel, Microarray Bioinformatics ,Cambridge University Press
EC6B28 SEMINAR

Students shall present a topic based seminar during this semester. The topics should match the recent trends in the electronics and allied areas. The reference shall include standard journals, conference proceedings, reputed magazines and textbooks, technical reports and URLs. The references shall be incorporated in the report as per standards. Each student shall present a seminar for about 30 minutes duration on the selected topic. The report and presentation shall be evaluated by a team of internal experts comprising of 3 teachers based on style of presentation, technical content, adequacy of references, depth of knowledge, impact over the listeners and overall quality of the seminar report. 

EC6B29 Project Lab
Each batch of students shall develop a project in the project lab under the guidance of faculty members. A batch is defined as strength of 4 to 5 students. The core area of project work includes:
1. Microcontroller based control, measurement and testing applications.

2. Microprocessor based control, measurement and testing applications.

3. A software project which will enable the student to get a thorough knowledge in the frontiers in the Electronics and allied areas

The implementation phase shall proceed as follows:

For hardware projects, practical verification of the design, PCB design, fabrication, design analysis and testing shall be done.

For software projects, a proper front end (GUI) if applicable shall be designed. A detailed algorithm level implementation, test data selection, validation, analysis of outputs and necessary trial run shall be done.

Integration of hardware and software, if applicable, shall be carried out. A detailed project report in the prescribed format shall be submitted at the end of the semester. All test results and relevant design and engineering documentation shall be included in the report. The work shall be reviewed and evaluated periodically. The final evaluation of the project shall be done by a team comprising 1 internal examiner and 1 external examiner. The evaluation phase consists of the following.

- Presentation of the work

- Oral examination

- Demonstration of the project against design specifications

- Quality and content of the project report
VIVA – VOCE
Each student is required to appear for a viva-voce examination at the end of the complete course work. The students shall produce the seminar report and project reports duly attested by the institutional authorities, before the examiners. The examination panel shall comprise of one internal examiner and one external examiner, both appointed by the University. The examiners shall evaluate the students in terms of their conceptual grasp of the course of study and practical/analysis skills in the field. The viva-voce examination may be carried out along with the project lab evaluation. 
