B. Tech Electronics and Instrumentation Engineering 2009-2013 Batch

Subject Components of Curriculum

	Subject Components 
	Credits to be allotted 
	Credits  allotted 

	General  : Language, Humanities, Economics, Management, NSS, NCC, NSO & Rural Development 
	10-20 credits
(5-10%) 
	20

	Basic Sciences: Mathematics, Physics, Chemistry, Computer Literacy with Numerical Analysis 
	30-50 credits
(15-25%) 
	35

	Engineering Sciences and Technical Arts: 
Engineering Graphics, 
Workshop Practice, 
Engineering Mechanics, 
Basic Electrical Engineering, Thermodynamics and Heat Transfer, 
Material Science and Engineering, Electronics and Instrumentation, 
Engineering Systems Design, 
Building Materials, Surveying, Transport Phenomena 
	30-50 credits
(15-25%) 
	33

	Professional Subjects 

110-130 credits
(10-12.5%)
	Professional Core

	76

	
	Professional Electives

	12 


	
	Free Electives
(Interdisciplinary Electives)

	9 


	
	Project(Half Semester/Full Semester)
	 12/20

	
	Industrial Training 
	4

	
	                                             Total  : 201

	Total credits:  201


B. Tech Electronics and Instrumentation Engineering 2009-2013 Batch

Subject Components

	Sl.No.
	Subject Code
	II. Basic Sciences
	Min/ Max

Credits

	
	
	SUBJECTS
	30 / 50

	1
	CS101
	Programming in C 
	4:0:0

	2
	09CS217
	Programming in C Laboratory 
	0:0:2

	3
	MA244
	Algebra Differential Calculus and Analytical Geometry 
	3:1:0

	4
	MA245
	Multiple Integrals, Differential Equations and Laplace Transforms 
	3:1:0

	5
	MA246
	Complex analysis, Statistics and Z-Transforms 
	3:1:0

	6
	MA247
	Fourier Series, Transforms and Partial Differential Equations 
	3:1:0

	7
	PH105
	Applied Physics 
	3:0:0

	8
	09PH101
	Applied Physics Laboratory 
	0:0:2

	9
	CH106
	Applied Chemistry 
	3:0:0

	10
	09CH104
	Applied Chemistry Laboratory 
	0:0:2

	11
	EE261
	C++ and data structures
	3:0:0

	
	
	Total
	35

	Sl.No.
	Subject Code
	I. GENERAL (5-10%)
	Min/ Max

Credits

	
	
	SUBJECTS
	10 / 20

	1
	EN 210
	Technical English
	4:0:0

	2
	EN211
	English Lab
	0:0:2

	3
	09CH2XX
	Environmental Studies
	3:0:0

	4
	09MS3134
	Economics and Principles of Management
	3:1:0

	5
	09MAXXX
	NSS, NCC, NSO & Rural Development 
	0:0:2

	6
	09MS3132
	Managerial Skills
	2:0:0

	7
	09VE101/102
	Value Education
	1:0:0

	8
	09VE201/202
	Value Education
	1:0:0

	9
	09VE203/204
	Value Education
	1:0:0

	
	
	Total
	20


	Sl. No
	Subject Code
	III. ENGINEERING SCIENCE AND TECHNICAL ARTS (15-25%)
	Min/ Max

Credits

	
	
	SUBJECTS
	30 / 50

	1
	09CE101
	Basic Civil Engineering
	2:0:0

	2
	ME110
	Basic Engineering Drawing 
	0:0:2

	3
	09ME201
	Engineering Mechanics 
	3:0:0 

	4
	EI101
	Basic Electronics Workshop
	0:0:1 

	5
	EI250
	Electric Circuit Analysis 
	3:1:0 

	6
	EI264
	Electron Devices Laboratory 
	0:0:1 

	7
	EC283
	Electron Devices
	4:0:0 

	8
	09EI220
	Electrical Machines
	3:1: 0

	9
	09EI221
	Electronic Circuits
	4:0:0

	10
	EI263
	Electrical Machines Laboratory
	0: 0:1

	11
	EE276
	Material Science
	3:0:0

	12
	EC284
	Digital Electronics
	3:1:0

	
	
	Total 
	33


	Sl.No.
	Subject 

Code
	IV. PROFESSIONAL CORE
	Total Credits 

	
	
	Subjects
	

	1
	EI247
	Sensors and Transducers
	4:0:0

	2
	EI266
	Sensors and Transducers Laboratory
	0:0:1

	3
	09EI218
	Signals and Systems
	     4:0:0 

	4
	EI260
	Electrical Measurements and Instruments
	     4:0:0 

	5
	EI265
	Measurements Laboratory
	0:0:1

	6
	09EI219
	Control Systems
	3:1:0

	7
	EI267
	Control Systems Laboratory
	0:0:1

	8
	     MA237
	Numerical Methods
	3:1:0

	9
	EI258
	Signal Conditioning Circuits 
	     3:1:0 

	10
	EI268
	Signal Conditioning Circuits Laboratory
	0:0:1

	11
	EI261
	Electronic Instrumentation
	     4:0:0 

	12
	09EI222
	Microprocessors and Microcontrollers
	     4:0:0 

	13
	09EI223
	Microprocessors and Microcontrollers Laboratory
	0:0:1

	14
	EI246
	Process Dynamics and Control
	     4:0:0 

	15
	EI256
	Industrial Instrumentation
	     4:0:0 

	16
	EI270
	Computer Based Process Control Laboratory
	0:0:1

	17
	EI262
	Digital Signal Processing
	3:1:0

	18
	EI272
	Digital Signal Processing Laboratory
	0:0:1

	19
	09EI224
	Logic and Distributed Control Systems
	     4:0:0 

	20
	09EI225
	Embedded Instrumentation
	     4:0:0 

	21
	EI252
	Biomedical Instrumentation
	     4:0:0 

	22
	EI253
	Neural Networks and Fuzzy Logic Control
	     4:0:0 

	23
	EI259
	Digital Control Systems
	     3:1:0

	24
	EI271
	Digital Control Laboratory
	0:0:1

	25
	  09EI226
	Networks and Protocols for Instrumentation and Control
	4:0:0

	
	
	Total 
	76


	S.No.
	Sub. Code
	IV. PROFESSIONAL ELECTIVES*
	Credit

	
	
	Subjects
	

	1
	09EI209
	Instrumentation and Control in Petrochemical Industries
	3:0:0

	2
	09EI210
	Instrumentation and Control in Paper Industries
	3:0:0

	3
	09EI211
	Instrumentation and Control in Iron and Steel Industries
	3:0:0

	4
	09EI212
	Instrumentation for  Pollution Control
	3:0:0

	5
	EI257
	Ultrasonic Instrumentation
	4:0:0

	6
	09EI217
	Telemetry and Tele-control
	4:0:0

	7
	EI254
	Aircraft Instrumentation
	4:0:0

	8
	09EI216
	Robotics and Automation
	4:0:0

	
	Total Credits for Professional Electives: 12
                 (to be offered from the above list)
	


	* New electives may be offered depending on the availability


Departmental core for M. Tech (Control &Instrumentation) (2009-2011)

	MA313
	Applied Mathematics
	3 : 1 : 0

	EI327
	Transducer Engineering
	4 : 0 : 0

	09EI301
	Industrial Instrumentation
	4 : 0 : 0

	09EI302
	Process Control
	3: 1 : 0

	EI337
	Medical Instrumentation
	4 : 0 : 0

	EI341
	Advanced Control Systems
	3 : 1 : 0

	09EI304
	Digital Instrumentation
	4 : 0 : 0

	09EI305
	Advanced Digital Process Control
	4 : 0 : 0

	EI340
	Advanced Digital Signal Processing
	3 : 1 : 0

	09EI303
	Real Time and Embedded Systems
	4 : 0 : 0

	09EI311
	Intelligent Controllers
	4: 0 : 0

	09VE301/302
	Value Education
	1 : 0 : 0

	09VE303/304
	Value Education
	1 : 0 : 0

	09MS3133
	Advanced Managerial Skills
	2: 0: 0

	09EI317
	Industrial Instrumentation and Process Control Laboratory
	0 : 0 : 2

	
	Total Credits
	50


Departmental core for M. Tech (Embedded Systems) (2009-2011)

	Subject code
	Name of the Subject
	Credit

	MA313
	Applied Mathematics
	3 : 1 : 0

	EI329
	Advanced Microcontrollers
	4 : 0 : 0

	EC331
	Digital System Design
	4 : 0 : 0

	09EI312
	Digital Image Processing Techniques
	4 : 0 : 0

	09EI303
	Real Time and Embedded Systems
	4 : 0 : 0

	EI330
	Advanced Digital Signal Processor
	3 :1 : 0

	EI340
	Advanced Digital Signal Processing
	3 : 1 : 0

	EI341
	Advanced Control Systems
	3 : 1 : 0

	EI339
	Data Communication, Networks and Protocols
	4 : 0 : 0

	09EI311
	Intelligent Controllers
	4 : 0 : 0

	EI327
	Transducer Engineering
	4 : 0 : 0

	09VE301/302
	Value Education
	1 : 0 : 0

	09VE303/304
	Value Education
	1 : 0 : 0

	09MS3133
	Advanced Managerial Skills
	2: 0: 0

	09EI318
	Embedded System Laboratory
	0 : 0 : 2

	
	Total Credits
	50


Departmental core for M. Tech (Biomedical Instrumentation) (2009-2011)
	Subject code
	Name of the Subject
	Credit

	MA313
	Applied Mathematics
	3 : 1 : 0

	EI338
	Anatomy and Physiology
	4 : 0 : 0

	EI331
	Modeling of Physiological Systems
	4 : 0 : 0

	EI337
	Medical Instrumentation
	4 : 0 : 0

	EI335
	Biomaterials
	4 : 0 : 0

	EI336
	Computer Aided Instrumentation
	4 : 0 : 0

	09EI312
	Digital Image Processing Techniques
	4 : 0 : 0

	09EI311
	Intelligent Controllers
	4 : 0 : 0

	EI327
	Transducer Engineering
	4 : 0 : 0

	EI333
	Communication Theory and Telemetry
	4 : 0 : 0

	EI340
	Advanced Digital Signal Processing
	3 : 1 : 0

	09VE301/302
	Value Education 
	1 : 0 : 0

	09VE303/304
	Value Education 
	1 : 0 : 0

	EI332
	Medical Diagnostics and Therapeutic Laboratory
	0 : 0 : 2

	
	Total credits
	50


List of Electives for M.Tech (Control &Instrumentation)
	Subject code
	Name of the Subject
	Credit

	EI339
	Data Communication, Networks and Protocols
	4:0:0

	EC331
	Digital System Design
	4:0:0

	09EI313
	Optimal Control
	4:0:0

	09EI314
	System Identification and Adaptive Control
	4:0:0

	EI333
	Communication Theory and Telemetry
	4:0:0

	09EI316
	Virtual Instrumentation Laboratory
	0:0:2

	09EI318
	Embedded System Laboratory
	0:0:2


List of Electives for M.Tech (Embedded Systems)

	Subject code
	Name of the Subject
	Credit

	09EI306
	Computer Architecture
	4:0:0

	09EI307
	Embedded Networking
	4:0:0

	09EI308
	Mobile Communication
	4:0:0

	09EI309
	Mobile Computing
	4:0:0

	09EI310
	Embedded System Software Design
	4:0:0

	EI333
	Communication Theory and Telemetry
	4:0:0

	EI334
	Digital Design Laboratory
	0:0:2

	09EI316
	Virtual Instrumentation Laboratory
	0:0:2


List of Electives for M.Tech (Biomedical Instrumentation)

	Subject code
	Name of the Subject
	Credit

	09EI319
	Artificial Intelligence and AI Programming
	3:1:0

	BT322
	Pathology and Microbiology
	4:0:0

	BT323
	Radiological Equipments
	4:0:0

	BT324
	Hospital Management
	4:0:0

	EI339
	Data Communication, Networks and Protocols
	4:0:0

	09EI316
	Virtual Instrumentation laboratory
	0:0:2

	09EI318
	Embedded System Laboratory
	0:0:2


                09EI101  Basic Electronics and Instrumentation
                                        (Common to All Branches)

Credit: 4: 0 :0








Marks: 50 + 50

Course objective:
To equip the student with relevant knowledge about Basic Analog and Digital Electronics, Transducers and Measurement techniques.
Course Outcome:
· To review the theory of semiconductors.

· An exposure is given to Analog and Digital Electronics and Devices

· To provide the details of various transducers which are used to measure flow, temperature etc.

· A clear idea has been given about electronic instruments with emphasis on display devices.

UNIT I: ANALOG ELECTRONICS 
PN junction - Zener diode -  Rectifiers  - Voltage Regulators -   Bipolar junction transistor- CB, CE, CC configuration and characteristics -  FET, SCR,  Diac, Triac, UJT – Characteristics
UNIT II : DIGITAL ELECTRONICS

Binary number system – Logic gates - Boolean algebra-  Flip flops - Half and full adders-Registers-Counters
UNIT III:  INTRODUCTION TO MEASUREMENT

Instrument classification – Standards - Static and dynamic characteristics – Calibration - Measurement errors
UNIT IV:  SENSORS AND TRANSDUCERS

Classification of transducers, Principles of measuring instruments for Temperature, Pressure, Flow, Level, Displacement, Velocity and Acceleration, Viscosity, Moisture and pH

UNIT V :  MEASURING INSTRUMENTS
Galvanometer – Ammeter – Voltmeter - Ohmmeter  - (series and shunt) - Multimeter  - Calibration of meters -  A/D and D/A conversion - Digital methods of measurement -  Measurement of Frequency and time interval -  CRT Displays - Seven Segment  Displays 
TEXT BOOKS
1. Salivahanan S, Suresh Kumar N, Vallavaraj A, “Electronic Devices and Circuits” First Edition, Tata McGraw-Hill, Fourth Reprint, 2008

2. H.S Kalsi, ‘Electronic Instrumentation’, Tata McGraw – Hill, II Edition
REFERENCES
1. Malvino and Leach, ‘Digital Principles and Applications’, Tata McGraw-Hill, Fifth Edition.

2. Mehta V.K, ‘Principles of Electronics’, S. Chand and Company Ltd, 8th Edition, 2003. 
3.  Alan. S. Morris, ‘Principles of Measurements and Instrumentation’, Prentice Hall of India, 2nd edition,   2003.

4. S. Renganathan, ‘Transducer Engineering’, Allied Publishers Limited, 1999

09EI201 ANALYTICAL INSTRUMENTATION

Credit: 3: 0: 0 







          Marks: 50 + 50
Course Objective:
The course is designed to equip the students with an adequate knowledge of a number of analytical tools which are useful for clinical analysis in hospitals, drugs and pharmaceutical laboratories and above all for environmental pollution monitoring and control.

Course Outcome:
· To understand basic principles of various analytical instruments

· To understand instrumentation required for different types of analytical instruments

· To know the typical clinical and industrial applications of analytical instruments 

Unit I: COLORIMETRY AND SPECTROPHOTOMETRY

Special methods of analysis – Beer-Lambert law – Colorimeters – UV-Vis spectrophotometers – Single and double beam instruments – Sources and detectors – IR spectrophotometers – Types – Attenuated total reflectance flame photometers – Atomic absorption spectrophotometers – Sources and detectors – FTIR spectrophotometers – Flame emission photometers

Unit II: CHROMATOGRAPHY

Different techniques – Gas chromatography – Detectors – Liquid chromatographs – Applications – High-pressure liquid chromatographs – Applications

Unit III: INDUSTRIAL GAS ANALYZERS AND POLLUTION MONITORING INSTRUMENTS

Types of gas analyzers – Oxygen, NO2 and H2S types, IR analyzers, thermal conductivity analyzers, analysis based on ionization of gases. Air pollution due to carbon monoxide, hydrocarbons, nitrogen oxides, sulphur dioxide estimation - Dust and smoke measurements

Unit IV: pH METERS AND DISSOLVED COMPONENT ANALYZERS

Principle of pH measurement, glass electrodes, hydrogen electrodes, reference electrodes, selective ion electrodes, ammonia electrodes, biosensors, dissolved oxygen analyzer – Sodium analyzer – Silicon analyzer

Unit V: RADIO CHEMICAL AND MAGNETIC RESONANCE TECHNIQUES

Nuclear radiations – Detectors – GM counter – Proportional counter – Solid state detectors – Gamma cameras – X-ray spectroscopy – Detectors – Diffractometers – Absorption meters – Detectors. NMR – Basic principles – NMR spectrometer - Applications. Mass spectrometers – Different types – Applications

TEXT BOOKS

1. R.S. Khandpur, ‘Handbook of Analytical Instruments’, Tata McGraw Hill publishing Co. Ltd., 2006.

2. H.H.Willard, L.L.Merritt, J.A.Dean, F.A.Settle, ‘Instrumental methods of analysis’, CBS publishing & distribution, 1995.

REFERENCE BOOKS

1. Robert D. Braun, ‘Introduction to Instrumental Analysis’, McGraw Hill, Singapore, 1987. 

2. G.W.Ewing, ‘Instrumental Methods of Chemical Analysis’, McGraw Hill, 1992.

3. DA Skoog and D.M.West, ‘Principles of Instrumental Analysis’, Holt, Saunders Publishing, 1992.

09EI202 BIOMEDICAL INSTRUMENTATION

Credit: 3: 0: 0








Marks: 50+50
Course Objective:
To learn the physiology of the human body and the Instrumentation related to Biomedical Systems.

Course Outcome:
· To introduce the concepts of physiology and the Electrical Components of a Biomedical System.

· To discuss the measurement of physiological parameters.

· To understand the concepts of Imaging System and Telemetry ad the various Therapeutic Equipments used in Medicine.
UNIT I: PHSYIOLOGY 

Cell and its structure-Action and resting-Potential propagation of action potential-Sodium pump-Nervous system-CNS-PNS –Nerve cell-Synapse-Cardio pulmonary system-Physiology of heart and lungs Circulation and respiration.

UNIT II: BASIC COMPONENTS OF BIOMEDICAL SYSTEM
Electrodes-Micro, needle and surface electrodes. Amplifiers- Preamplifiers, differential amplifiers, chopper amplifiers-isolation amplifier.

UNIT III: MEASUREMENT OF PHYSIOLOGICAL PARAMETERS

ECG-EEG-EMG-ERG- Lead systems and recording methods-Typical waveforms. Measurement of blood pressure-Cardiac output-Cardiac rate-Heart sound-Respiratory rate- Gas volume-Flow rate of CO2, O2 in exhaust air-pH of blood, GSR measurements- Plethysmography.

UNIT IV: IMAGING SYSTEM AND TELEMETRY

X-ray machine-Radio graphic and fluoroscopic techniques-Computer tomography-MRI Ultrasonography-Endoscopy-Thermography-Different types of biotelemetry systems and patient Monitoring-Electrical safety.

UNIT V: ASSISTING AND THERAPEUTIC EQUIPMENTS

Pace makers-Defibrillators-Ventilators-Nerve and muscle stimulators-Diathermy-Heart Lung Machine-Audiometers-Dializers.

TEXT BOOKS

1. Lesilie Cromwell, Fred J.Weibell,Erich A.Pfeiffer,”Bio-Medical Instrumentation and Measurements” II edition, Pearson Education,2002/PHI

2. R.S.Khandpur,”Handbook of Bio-Medical Instrumentation”Tata Mc Graw Hill Publishing Co.Ltd.2003.

REFERENCE BOOKS

1. M.Arumugam,Bio-Medical Instrumentation,”Anuradha Agencies,2—3.

2. L.A.Geddes and L.E.Baker,”Principles of Applied Bio-Medical Instrumentation” John Wiley & Sons 1989.
09EI203 FIBER OPTICS AND LASER INSTRUMENTATION
Credit: 3: 0:0








Marks: 50+50
Course Objective:
To introduce the basic concepts of Optical Fibers and Lasers and their applications in the field of Instrumentation.

Course Outcome:
· To give an insight into the principle of operation and applications of Optical fibers

· To understand the LASER operation and its applications in Instrumentation and Biomedical Fields
UNIT  I: OPTICAL FIBERS AND THEIR PROPERTIES
Principles of light propagation through a fiber-Different types of fibers and their properties -Transmission characteristics of optical fiber-absorption losses-Scattering losses-Dispersion -  Optical sources - Optical detectors - LED  -LD - PIN and APD

UNIT II : INDUSTRIAL APPLICATION OF OPTICAL FIBERS
Fiber optic sensors - Fiber optic Instrumentation system - Different types of modulators- Detectors-Application in Instrumentation - Interferometric method of measurement of length- Moire fringes - measurement of pressure, temperature, current, voltage, liquid level and strain - fiber optic gyroscope 
UNIT  III: LASER FUNDAMENTALS
Fundamental characteristics of Lasers - three level and four level lasers - properties of laser- laser modes - resonator configuration - Q- switching and mode locking - cavity dumping - Types of lasers Gas lasers, solid lasers, liquid lasers - semi conductor lasers

UNIT  IV:  INDUSTRIAL APPLICATION OF LASERS
Laser for measurement of distance, length, velocity, acceleration, current, voltage and atmospheric effect - material processing - laser heating, welding, melting and trimming of materials - removal and vaporization

UNIT  V:  HOLOGRAM AND MEDICAL APPLICATION
Holography - Basic principle; methods; Holographic Interferometry and applications, Holography for non-destructive testing -Holographic components - Medical applications of lasers; laser and tissue interaction - Laser instruments for surgery, removal of tumors of vocal cords, brain surgery, plastic surgery, gynecology and oncology.

Text Books
1. Jasprit Singh, Semi Conductor Optoelectronics, McGraw Hill,1995 ISBN 0070576378

2. Ghatak A.K. and Thiagarajar K, Optical Electronics Foundation book , TMH, Cambridge University Press, 1989 ISBN 052134089

Reference Books
1. John and Harry, Industrial Lasers and their Applications, McGraw Hill 1974 ISBN 0070844437

2. John F Ready,. Industrial Applications of Lasers, Academic Press, 1997 ISBN 0125839618
3. Monte Ross, Laser Applications, McGraw Hill, 1968 ISBN 0124319025
09EI204 ULTRASONIC INSTRUMENTATION
Credit : 3:0:0 







Marks: 50+50
Course Objective:
To discuss the transducer technology and electronics instrumentation

Course Outcome:
· To study the fundamental aspects of wave propagation

· To discuss the principles and generation of ultrasound by different methods

· To discuss different ultrasonic test methods

· To discuss the ultrasonic measurement

· To discuss different applications of ultrasonic 

Unit  I: INTRODUCTION TO ULTRASONIC WAVES
Ultrasonic Waves: Principles And Propagation Of Various Waves, Characterization Of Ultrasonic Transmission, Reflection And Transmission Coefficients, Intensity And Attenuation of Sound Beam. Power Level, Medium Parameters.

Unit  II: ULTRASONIC WAVE GENERATION 
Generation Of Ultrasonic Waves: Magnetostrictive And Piezoelectric Effects, Search Unit Types,Construction And Characteristics.

Unit  III: ULTRASONIC TESTING
Ultrasonic Test Methods: Pulse Echo, Transit Time, Resonance, Direct Contact And Immersion Type And Ultrasonic Methods Of Flaw Detection.

Unit  IV: ULTRASONIC MEASUREMENT
Ultrasonic Measurement: Ultrasonic Method Of Measuring Thickness, Depth And Flow,

Variables Affecting Ultrasonic Testing In Various Applications.

Unit  V: ULTRASONIC APPLICATIONS
Ultrasonic Applications: Ultrasonic Applications In Medical Diagnosis And Therapy, Acoustical Holography.

TEXT BOOK

1. Science And Technology Of Ultrasonics-Baldev Raj, V.Rajendran, P.Palanichamy, Narosa Publishing House, First Edition 2004.

REFERENCE BOOK

1.Alan E Crawford,’Ultrasonic Engineering’,Academic Press Inc,Second Edition.

2.Josef Krautkramer,’ Ultrasonic Testing Of Materials’, Narosa Publishing House, Fourth Edition. 

3.Julian R Frederick,’ Ultrasonic Engineering’, John Wiley & Sons Inc, First edition

09EI205 AIRCRAFT INSTRUMENTATION
Credit : 3:0:0 








Marks: 50+50
Course Objective:
To introduce the basics of Aircraft and the Instrumentation involved in Aircraft Systems

Course Outcome:
· To give an introduction about the Aircraft and the Display Equipments

· To learn the working of various sensors used in the Flight

· To analyze in detail about the Gyroscopic Instruments and Power Plant Instruments

UNIT I: INTRODUCTION

Classification of aircraft - instrumentation -instrument displays, panels, cock- pit layout.

UNIT-ll: FLIGHT INSTRUMENTATION

Static & pitot pressure source -altimeter -airspeed indicator -machmeter -maximum safe speed indicator- accelerometer.

UNIT-III: GYROSCOPIC INSTRUMENTS

Gyroscopic theory -directional gyro indicator artificial horizon -turn and slip indicator.

UNIT-IV: AIRCRAFT COMPUTER SYSTEMS

Terrestrial magnetism, aircraft magnetism, Direct reading magnetic components- Compass errors gyro magnetic compass.

UNIT- V : POWER PLANT INSTRUMENTS

Fuel flow -Fuel quantity measurement, exhaust gas temperature measurement and pressure measurement.

Text Books

1. Pallett, E.B.J ., : " Aircraft Instruments -Principles and applications", Pitman and sons, 1981.

09EI206 TELEMETRY AND TELECONTROL

Credit: 3:0:0                                                    



      Marks: 50+50
Course Objective:
To expose Fundamental concepts in Telemetry and to give idea where it can be used in control applications.  

Course Outcome:
· To know the basic concepts of telemetry system.

· To know the different techniques used in radio telemetry.

· To understand the concept of  optical telemetry system.

· To analyze the methods used for tele control.

UNIT I : TELEMETRY FUNDAMENTALS CLASSIFICATION:

           Fundamental concepts: significance, principle, functional blocks of telemetry and tele control system - methods of telemetry- electrical, pneumatic, hydraulic and optical telemetry-state of the art-telemetry standards. Electrical telemetry- current systems-voltage systems synchro systems -  example of a landline telemetry system.

UNIT III : RADIO TELEMETRY

         Block diagram of a radio telemetry system transmitting and receiving techniques- AM,FM,PM multiplexing -transmitting and receiving techniques- digital coding methods advantages of PCM,PWM,PPM,FSK-Delta modulation coding and decoding equipment - example of a radio telemetry system.

UNIT IV : OPTICAL TELEMETRY

         Optical fibres for signal transmission -sources for fiber optic transmission - optical detectors trends in fibre optic device development-example of an optical telemetry system.

UNIT V : TELECONTROL METHODS

        Analog and digital techniques in telecontrol, telecontrol apparatus-remote adjustment. Guidance and regulation Tele control using information theory- example of a telecontrol system.
TEXT BOOKS

1. Sawhney, K.A., “Course in Electrical & Electronics Measurement & Instrumentation”, Dhanpat Rai & Sons, 2005.

2. Handbook Of Telemetry And Remote Control 1)Elliot L. Gruenberg  34075  629.8 - First L8 - Na L 2

3. Gerd Keiser., “Optical Fiber Communications”, Mcgraw Hill, 2003.

REFERENCES
1. Tomasi W, “Advanced Electronic Communication Systems”, Phi, Fifth   Edition Second Indian Reprint 2003.

2. Anokh Singh, “Principles Of Communication Engineering” S.Chand Co., 2008

3. Wilbur L.Pritchard & Joseph A.Sciulli, “Satellite Communication Systems Engineering”, Prentice Hall Inc, 2nd Edition, 1st Indian Print, 2003

4. John M. Senior., “ Optical Fiber Communications Principles And Practice” Second Edition This Indian Reprint 2004 
09EI207 AUTOMOTIVE INSTRUMENTATION
Credit: 3:0:0









Marks: 50+50
Course Objective:
To introduce the various meters and Instrumentation used in Automobiles.

Course Outcome:
· To learn the design and construction of panel meters

· To understand the design and working of Indicating Instruments, Warning Instruments

· To learn the various Dashboard Amenities, Switching and Control Devices.

Unit: I -AUTOMOBILE PANEL METERS AND SENSOR DESIGN
Ergonomics- Panel Meters- Controllers- Sensor for Fuel Level in Tank -  Engine Cooling Water Temperature Sensors Design -  Engine Oil Pressure Sensor Design -  Speed Sensor -  Vehicle Speed Sensor Design -  Air Pressure Sensors -  Engine Oil Temperature Sensor.

Unit: II -INDICATING INSTRUMENTATION DESIGN
Moving Coil Instrument Design - Moving Iron Instruments -  Balancing Coil Indicator Design -  Ammeter and voltmeter - Odometer and Taximeter Design -  Design of Alphanumeric Display for Board Instruments

UNIT: III -WARNING AND ALARM INSTRUMENTS
Brake Actuation Warning System. Trafficators -  Flash System -  Oil Pressure Warning System -  Engine Overheat Warning System -  Air Pressure Warning System -  Speed Warning System -  Door Lock Indicators -  Gear Neutral Indicator -  Horn Design -  Permanent Magnet Horn -  Air Horn -  Music Horns

UNIT: IV-DASH BOARD AMENITIES
Car Radio Stereo -  Courtesy Lamp – Timepiece -  Cigar Lamp -  Car Fan -  Windshield Wiper -  Window Washer -  Instrument Wiring System and Electromagnetic Interference Suppression -  Wiring Circuits for Instruments -  Dash Board Illumination

UNIT: V -SWITCHES AND CONTROLS
Horn Switches -  Dipper Switches -  Pull and Push Switches -  Flush Switches -  Toggle Switches - 
Limit Switches -  Ignition Key -  Ignition Lock -  Relay and Solenoid -  Non-contact Switches

TEXT BOOKS
1. Walter E, Billiet and Leslie .F, Goings, ‘Automotive Electric Systems’, American Technical Society, Chicago, 1971.

2. Judge.A.W, ‘Modern Electric Equipments for Automobiles’, Chapman and Hall, London, 1975.

REFERENCE BOOKS
1. Sonde.B.S., ‘Transducers and Display System’, Tata McGraw Hill Publishing Co. Ltd., New Delhi, 1977.

2. W.F. Walter, ‘Electronic Measurements’, Macmillan Press Ltd., London.

3. E.Dushin, ‘Basic Metrology and Electrical Measurements’, MIR Publishers, Moscow 1989
09EI208 ROBOTICS AND AUTOMATION
Credit : 3:0:0 








Marks: 50+50
Course Objective:
To introduce the Basic concepts of robots, the instrumentation involved, Robot Dynamics and Kinematics and Applications
Course Outcome:
· To introduce the basic concept of Robots

· To learn the principle of operation of sensors used in Robotics

· To understand the working of End Effectors

· To study the Robot motion Analysis

· To discuss the applications of robots

UNITI I : INTRODUCTION
Robots introduction -Basic components.-Classification—Characteristics-Drives & Control systems –Actuators-Control loop

UNIT II: TRANSDUCERS AND SENSORS
Transducers & Sensors-Tactile sensors-Proximity & Range sensors-Image Processing & Analysis-Image Data reduction-Feature extraction-Object Recognition

UNIT III : END EFFECTORS
End effectors – Types-Mechanical Grippers-Vacuum Cups-Magnetic Grippers-Robot/End effector Interface- Robot programming Languages.
UNIT IV : ROBOT MOTION ANALYSIS
Robot motion analysis–Kinematics-Homogenous Transformations-Robot Dynamics Configuration of Robot controller

UNIT V : APPLICATIONS
Industrial Robots –welding painting-Assembly-Remote Controlled Robots for Nuclear, Thermal, Chemical plants-Industrial Automation.
TEXT BOOKS

1. Yoram Koren, “Robotics for Engineers”, McGraw Hill, 1980. ISBN-0-07-100534-X

2. Mikell P. Groover etal, “Industrial Robots – Technology Programming & Applications” McGraw Hill Ltd., 1986. ISBN-0-07-100442-4

09EI209 INSTRUMENTATION AND CONTROL IN PETROCHEMICAL

INDUSTRIES

Credit : 3:0:0 






                          Marks: 50+50

Objective

To expose the students to the Instrumentation field and control applied in petrochemical industries. 

Course outcome

· To expose the students to the control applied in distillation column.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   

· To provide adequate knowledge about the chemical reactors and dryers.

· To impart knowledge pertaining to iv. To provide adequate knowledge about the measurement of various parameters in petrochemical industry.

· To expose the students to the various control loops in Petrochemical Industry.

UNIT  I : DISTILLATION COLOUMNS
Instrumentation and control in distillation columns: Distillation equipment, variables and

degrees of freedom, measurement and control of column pressure, liquid distillate, vapour

distillate and inserts, control of feed in reboiler and reflux, cascade and feed forward

controls.

UNIT II: CHEMICAL REACTORS
Instrumentation and control in chemical reactors: Temperature and pressure control in batch

reactors. Instrumentation and control in dryers: Batch dryers and continuous dryers..

UNIT III: HEAT EXCHANGERS
Instrumentation and control in heat exchangers: Variables and degrees of freedom , liquid to

liquid heat exchangers, steam heaters, condensers, reboilers and vaporisers, use of cascade

and feed forward control

UNIT IV: EVAPORATORS
Instrumentation and control in evaporators: Types of evaporators, measurement and control

of absolute pressure, density,conductivity, differential pressure and flow.

UNIT V: EFLUENT AND WATER TREAMENT
Instrumentation and control in effluent and water treatment: Chemical oxidation, chemical

reduction, neutralization, precipitation and biological control.

TEXT BOOK

Béla G. Lipták. ‘Instrumentation in the Processing Industries: Brewing, Food, Fossil Power, Glass, Iron and Steel, Mining and Minerals, Nuclear Power, Paper, Petrochemical, Pharmaceutical’, Chilton Book Co., Reprint 2003 Original from the University of California, ISBN 0801956595.

Reference Books

1. Liptak B. G, Process Control , Third edition , Chilton Book Company, Pennsylvania,

1995. ISBN–0–7506–2254-7

2. Liptak B. G, Process Measurement and Analysis, Third edition , Chilton Book

Company, Pennsylvania, 1995. ISBN-07506-2255-5

3. Considine D.M., ‘Process / Industrial Instruments and Control Handbook’, Fourth

edition, McGraw Hill, Singapore, 1993. ISBN-0-07-012445-0

09EI210 INSTRUMENTATION AND CONTROL IN PAPER INDUSTRIES
 Credit : 3:0:0 








Marks: 50+50
Objective
To expose the students to the Instrumentation applied in Paper industries.

Outcome
· To expose the students to the basic processing in paper industry.

· To provide adequate knowledge about the measurement of various parameters in paper industry

· To provide adequate knowledge about the unit operations.

· To expose the students to the various control loops in Paper Industry.

· To expose the students to the various control loops application   in Paper Industry.

UNIT I: PAPER MAKING PROCESS
Raw materials-pulping process – chemical recovery process – paper making process –

Converting.

UNIT II: INSTRUMENTATION
Measurements of basic weight – density – specific gravity – flow – level of liquids and solids– pressure – temperature – consistency – moisture – pH – oxidation – reduction potential –graphic displays and alarms

UNIT III: CONTROL SYSTEMS
Blow tank controls – digester liquor feed pump controls – brown stock watcher level control –stock chest level control – basic weight control – dry temperature control

UNIT IV: DENSITY AND FLOW CONTROL
Dissolving tank density control – white liquor classifier density control – white liquor flow control – condensate conductivity control

UNIT V: COMPUTER APPLICATIONS
Computer applications in pulping process control, liquid level control and input stock control

TEXT BOOK 

1. B.G Liptak, ‘Instrumentation in Process Industries’, Chilton Book Company, 1994.

 INSTRUMENTATION AND CONTROL IN IRON AND STEEL INDUSTRIES

Credit : 3:0:0                                                                       Marks: 50+50

Objective

To expose Fundamental concepts in Instrumentation  and to study how it can be used in Iron And Steel Industries.  

Outcomes

· To know the basic requirements of the iron making process.

· To know the basic requirements of the steel making process.

· To understand the concept of different measurement techniques.

· To know the different control systems used in the industries.

· To analyze the method which can be used in computer applications.
UNIT I: DESCRIPTION OF PROCESS
Flow diagram and description of the processes: Raw materials preparation, iron making, blast furnaces , stoves, raw steel making , basic oxygen furnace, electric furnace.

UNIT II: CASTING OF STEEL
Casting of steel: Primary rolling , cold rolling and finishing.

UNIT III: INSTRUMENTATION
Instrumentation: Measurement of level, pressure, density, temperature, flow weight, thickness and shape, graphic displays and alarms.

UNIT IV: CONTROL SYSTEMS
Control and systems: Blast furnace stove combustion control system, gas and water controls in BOF furnace . Sand casting old control.

UNIT V: COMPUTER APPLICATIONS
Computer applications: Model calculation and logging, rolling mill control, annealing process control Computer (center utilities dispatch computer).

TEXT BOOKS

1. Tupkary R.H, Introduction to Modern Iron Making , Khanna Publishers, New Delhi, 1988 

2. Tupkary R.H., Introduction to Modern Steel Making, Khanna Publishers, New Delhi, 1988.

REFERENCE BOOKS

1. Liptak B. G, Instrument Engineers Handbook, volume 2, Process Control, Third edition, CRC press, London, 1995

2. Considine D.M, Process / Industrial Instruments and Control Handbook, Fourth edition, McGraw Hill, Singapore, 1993 – ISBN-0-07-012445-0

3. Swahney, K.A., “Course in Electrical & Electronics Measurement & Instrumentation”, Dhanpat Rai & Sons, 2005.

4. Steel Designers Handbook 1)Branko 2)Ron Tinyou 3) Arun Syam Gorenc  Seventh Edition First Indian Reprint 2006

09EI212 INSTRUMENTATION  FOR POLLUTION CONTROL

Credit : 3:0:0  







   Marks: 50+50
UNIT I : ENVIRONMENTAL MONITORING
Classification, ambient environmental monitoring –source monitoring –implant environment monitoring-personal monitoring. 
UNIT II : AIR POLLUTION MONITORING
Air Pollutants- basics of monitoring technologies like conductimetry,coulemetry – pizeo eletric oscillations methods-paper tape method- optical method-air pollution monitoring instruments.

UNIT III : WATER POLLUTION MONITORING

Water pollutants –basic techniques –spectrometric methods- emission  spectrograph- atomic absorption spectra photometry- water pollution monitoring instruments.

UNIT IV : NOISE POLLUTION MONITORING 

Noise pollution and its measurement

UNIT V :  INDUSTRIAL POLLUTANTS AND ITS MONITORING 
Monitoring Instruments of industrial pollution.

TEXT BOOKS

1. Soli J. Arceilala, “Waste Water Treatment for Pollution Control”, Tata McGraw Hill, 1998, ISBN-0-07-463002-4

2. M.N.Rao, HVN Rao, “Air Pollution”, Tata McGraw Hill, 2000,ISBN-0-07-457871-2

3. B.C. Punmia, Ashok Jain, “Waste Water Engineering”, Laxmi Publication, 1998, ISBN – 81-7008-091-6

4. V.P. Kuderia, “Noise Pollution & Its Control”, Pragari Prakasan, 2000, ISBN-81-7556-186-6. 

REFERENCE BOOK

1. Faith  W.L., and Atkinson A.A., : “Air pollution”, 2nd edition Wiley Interscience Inc., New York, 1972.
 INSTRUMENTATION AND CONTROL SYSTEMS
Credit: 3:0:0 









Marks: 50+50
Course Objective:
To give an idea about the general Concepts of Mechanical Instrumentation, the sensors for various physical variables and the basic concepts of Control Systems and Stability.

Course Outcome:
· To understand the concepts of Mechanical Instruments.

· To study the principle of operation of different types of sensors used in the measurement of  various  physical variables.

· To learn the basics of Control Systems and the concept of Stability

UNIT I: INTRODUCTION TO MEASUREMENT
General Concepts of Mechanical Instrumentation, generalized measurement system. Classification of instruments as indicators, recorders and integrators – their working principles, Precision and accuracy. Measurement of error and analysis.

UNIT II: MEASUREMENT O F PHYSICAL VARIABLES
Measurement of displacement, speed, frequency, acceleration – vibrometer, accelerometer etc. Pressure measurement: bourdon, elastic transducers, strain gauge, pressure cells, measurement of high and low pressure. Temperature measurement: Bimetallic, resistance thermometer, thermocouples, pyrometer and thermistors, Hot-wire anemometer, magnetic flow meter, ultrasonic flow meter, calibration.

UNIT III: INSTRUMENTS FOR VISCOSITY AND STRAIN MEASUREMENT
Viscosity: capillary tube viscometer, efflux viscometer, humidity: absorption hydrometer, dew point meter. Strain: strain gauges, types, wheat stone bridge circuit, temperature compensation, gauge rosettes calibration. Force measurement: scales and torque measurement: mechanical torsion meter, electrical torsion meter.

UNIT IV: CONTROL SYSTEMS
Open and closed systems, servomechanisms, transfer functions, signal flow graphs, block diagram algebra, and hydraulic and pneumatic control systems, Two way control, proportional control, differential and integral control. Simple problems.

UNIT V: TIME RESPONSE AND STABILITY ANALYSIS
Time response of first order and second order systems, concept of stability, necessary condition for stability, routh stability criterion, simple problems.

TEXT BOOKS:

1. Sawhney, A.K., ‘Electrical and Electronics Measurements & Instrumentation’, Dhanpat Rai & Co., 2005
2. Nagrath, M. and Gopal, I.J, ‘Control Systems Engineering’, Wiley Eastern Limited, 2006.

REFERENCE BOOKS:

1. Thomas G Beckwith, Lewis Buck, N.Roy D. Maragoni, ‘Mechanical Measurements’, Narosa Publishing House, New Delhi, 1989.

2. Collet, C.V. and Hope, A.D., ‘Engineering Measurements’, 2nd Ed., ELBS.

3. Nagoor Kani. A., ‘Control Systems’, RBA Publications, 2002

09EI214  INSTRUMENTATION AND CONTROL LABORATORY
Credit: 0: 0: 1







Marks: 25 + 25
1. Study of characteristics of strain gauge and Load Cell

2.  Study of characteristics of LVDT

3. Study of characteristics of RTD

4. Study of characteristics of Thermocouple

5. Study of characteristics of Resistive potentiometer

6. Study of characteristics of Loudspeaker

7. Study of characteristics of Microphone

8. Study of characteristics of Pressure transducer

9. Study of Tachogenerator characteristics

10.Study of ON-OFF Temperature Controller

09EI215 INSTRUMENTATION AND PROCESS CONTROL

Credit : 3:0:0 







Marks :50+50

Course Objective:
To learn the basics of Control Systems, Process Control, Stability analysis, and about the various sensors 

Course Outcome:
· To introduce the concepts o Process control and Laplace transforms

· To understand the basic concepts of Controllers

· To learn the concept of stability and stability analysis

· To discuss the various sensors for various physical variables

Unit I: INTRODUCTION TO PROCESS CONTROL

System – steady state design – process control – process control block diagram –

definition of a process, measurement, controller, and control element, loop – damped and

cyclic response- feedback control – transient responses – lap lace transform – transforms

of simple functions – step function, exponential function, ramp function and sine

function.

Unit II: CONTROL SYSTEMS

Open and closed loop systems, servo- mechanisms, hydraulic and pneumatic control

systems, two-way control, proportional control, differential control and integral control.

Unit III: STABILITY ANALYSIS

Signal flow graph – Mason’s Gain formula, Block diagram algebra.

Stability – concept of stability, definition of stability in a linear system, stability criterion,

characteristic equation, Routh test for stability

Unit IV: PRESSURE AND TEMPERATURE SENSORS

Pressure measurement – Construction and working of capacitive pressure sensor,

Inductive pressure sensor, strain gauge, pressure sensor, diaphragm, bourdon tube,

differential pressure cell

Temperature sensors –Construction and working of RTD, Thermistors, Thermocouples,

bimetallic strips

Unit V:MEASUREMENT OF LEVEL, DENSITY AND COMPOSITION

Level sensor - Simple float systems, capacitive sensing element, radioactive methods
(nucleonic level sensing) – ultrasonic level sensor.

Measurement of density – U-type densitometer, Buoyancy meter

Measurement of composition – Electrical conductivity cell, non-dispersive photometers,

pH meter, Zirconia oxygen analyser, dumbbell O2 analyser, Gas chromatograph, Mass

spectrometer

TEXT BOOKS:

1. J.F Richardson A D.G.Peacock, Coulson & Richardson’s “ Chemical

Engineering”, Volume 3,(Chemical and Biochemical reactors and process control)

Butherworth – Heinemann, an imprint of Elsevier ,2006.

2. Nagrath, M and Gopal, I.J, “Control Systems Engineering”, Wiley Eastern

Limited, 2006.

REFERENCES:

1. Donald R. Coughanowr., “Process System analysis and control” Mc- Graw Hill

International Edition , Second Edition, 1991.

2.Nagoor kani.A “Control Systems”, RBA publications, 1998.

09EI216 ROBOTICS AND AUTOMATION

Credit : 4:0:0  







   Marks: 50+50
Course Objective:
To provide comprehensive knowledge of robotics in the design, analysis and control point of view.

Course outcome
· To study the various parts of robots and fields of robotics.

· To study the various sensors used in robots.

· To study the End efectors

· To study the Kinematics and dynamics of robots.

· To discuss some applications of robots in industry.

UNIT I: INTRODUCTION
Robots introduction  -Basic components.-Classification—Characteristics-Drives & Control systems –Actuators-Control loop

UNIT II: SENSORS AND TRANSDUCERS
Transducers & Sensors-Tactile sensors-Proximity & Range sensors-Image Processing & Analysis-Image Data reduction-Feature extraction-Object Recognition

UNIT III: END EFFECTORS
End effectors – Types-Mechanical Grippers-Vacuum Cups-Magnetic Grippers-Robot/End effector Interface-Software for industrial robots positive stop PGM, PTP, CP

UNIT IV: ROBOT MOTION ANALYSIS
Robot motion analysis–Kinematics-Homogenous Transformations-Robot  Dynamics

Configuration of Robot controller

UNIT V: APPLICATIONS
Industrial Robots –welding painting-Assembly-Remote Controlled Robots for Nuclear, Thermal, Chemical plants-Industrial Automation-Typical EGS of automated industries.

Text Books

1. Yoram Koren, “Robotics for Engineers”, McGraw Hill, 1980. ISBN-0-07-100534-X

2. Mikell P. Groover etal, “Industrial Robots – Technology Programming & Applications” McGraw Hill Ltd., 1986. ISBN-0-07-100442-4

09EI217 TELEMETRY AND TELECONTROL
Credit: 4:0:0                        
                        


          Marks:50+50

Course Objective:
To expose Fundamental concepts in Telemetry and to give idea where it can be used in control applications.  

Course Outcome:
· To know the basic concepts of telemetry system.

· To know the different techniques used in radio telemetry.

· To understand the concept of  optical telemetry system.

· To analyze the methods used for tele control.

 UNIT I : TELEMETRY FUNDAMENTALS CLASSIFICATION:
           Fundamental concepts: significance, principle, functional blocks of telemetry and tele control system methods of telemetry- electrical, pneumatic; hydraulic and optical telemetry-state of the art-telemetry standards. Electrical telemetry'- current systems-voltage systems synchro systems-frequency systemsposition and pulse systems-example of a landline telemetry system.
UNIT III : RADIO TELEMETRY
         Block diagram of a radio telemetry system transmitting and receiving techniques- AM,FM,PM multiplexing -transmitting and receiving techniques- digital coding methods advantages of PCM,PWM,PPM,FSK-Delta modulation coding and decoding equipment - example of a radio telemetry system.
UNIT IV : OPTICAL TELEMETRY
         Optical fibres for signal transmission -sources for fiber optic transmission - optical detectorstrends in fibre optic device development-example of an optical telemetry system.
UNIT V : TELECONTROL METHODS
        Analog and digital techniques in telecontrol, telecontrol apparatus-remote adjustment. Guidance and regulation Tele control using information theory- example of a telecontrol system.

TEXT BOOKS
1. Sawhney, K.A., “Course in Electrical & Electronics Measurement & Instrumentation”, Dhanpat Rai & Sons, 2005.

2. Handbook Of Telemetry And Remote Control 1)Elliot L. Gruenberg  34075  629.8 - First L8 - Na L 2

3. Gerd Keiser., “Optical Fiber Communications”, Mcgraw Hill, 2003.

REFERENCES
1. Tomasi W, “Advanced Electronic Communication Systems”, Phi, Fifth   Edition Second Indian Reprint 2003.

2. Anokh Singh, “Principles Of Communication Engineering” S.Chand Co., 2008

3. Wilbur L.Pritchard & Joseph A.Sciulli, “Satellite Communication Systems Engineering”, Prentice Hall Inc, 2nd Edition, 1st Indian Print, 2003

4. John M. Senior., “ Optical Fiber Communications Principles And Practice” Second Edition This Indian Reprint 2004 
09EI218  SIGNALS AND SYSTEMS
Credit: 4 : 0 : 0






Marks: 50 + 50

Course Objective:
To study  the signals and systems and analyze this using Fourier series and transforms

Course Outcome:
· To study the different types of signals and systems

· To study the difference and differential equations

· To study the Fourier analysis of Continuous Time  and Discrete Time signals and systems

· To study the representation of signal by samples-Sampling theorem

· To study the Z transform and properties 

UNIT I : INTRODUCTION
Continuous Time (CT) signals – CT signal operations – Discrete Time(DT) signals –Representation of DT signals by impulses – DT signal operations – CT and DT systems –

Properties of the systems – Linear Time Invariant(LTI) and Linear Shift Invariant(LSI)systems – Continuous and Discrete Convolutions – CT system representations by differential equations – DT System representations by difference equations.

UNIT II: FOURIER ANALYSIS OF CT SIGNALS AND SYSTEMS
Fourier series representation of periodic signals – Properties – Harmonic analysis of LTI systems – Convergence of Fourier series – Representation of a periodic signals by Continuous Time Fourier Transform (CTFT) – Properties – Frequency response of systems characterized by Differential Equations – Power and Energy Spectral Density – Parseval’s Relation.

UNIT III: DISCRETISATION OF CT SIGNALS
Representation of CT signals by samples – Sampling Theorem – Sampling Methods – Impulse, Natural and Flat Top Sampling – Reconstruction of CT signal from its samples – Effect of under sampling – Aliasing Error – Discrete Time processing of CT signals.

UNIT IV : FOURIER ANALYSIS OF DT SIGNALS AND SYSTEMS
Discrete Time Fourier series representation of DT periodic signals – Properties –Representation of DT aperiodic signals by Discrete Time Fourier Transform(DTFT) –Properties – Frequency response of systems characterized by Difference Equations –Power and Energy Spectral Density concepts related to DT signals – Parseval’s Relation.

UNIT V : TRANSFORM OPERATIONS OF DT SIGNALS AND SYSTEMS
Z transform and its properties – Inverse Z transform – Solution of Difference equations –Analysis of LSI systems using Z transform.

TEXT BOOKS
1. Alan V Oppenheim, Alan S Wilsky and Hamid Nawab S, “Signals & Systems”, II Edition,Reprint PHI, New Delhi, 2005.

2. Simon Haykin and Barry Van Veen, “Signals & Systems”, John Wiley and Sons Inc.,II Edition,Reprint 2008.

REFERENCES:
1. Ashok Ambardar, “Introduction to Analog and Digital Signal Processing”, PWS Publishing Company, Newyork, Second Edition Second Reprint 2002.

2. Samir S Solimon and Srinath M.D., “Continuous and Discrete Signals and Systems”, II Edition, PHI, 1998.

3. Rodger E Zaimer and William H Tranter, “Signals & Systems – Continuous and Discrete”, McMillan Publishing Company, Fourth Edition - Indian Reprint 2005.

09EI219 CONTROL SYSTEMS

Credit: 3: 1 :0






     Marks: 40 + 60

Course Obective:


To introduce the fundamental concepts of control systems, time and frequency response analysis, stability analysis and applications.
Course Outcome:
· To understand the methods of representation of systems and to derive their transfer function models.

· To provide adequate knowledge in the time response of systems and steady state error analysis.

· To give basic knowledge in obtaining the open loop and closed–loop frequency responses of systems.

· To study the three ways of designing compensation for a control system.

· To understand the concept of stability of control system and methods of stability analysis.

· To provide adequate knowledge in the Fuzzy controller and its application in control.
UNIT I: INTRODUCTION
System concept -Open loop and closed loop systems - Basic components of control systems - Mathematical representation, block diagram, signal flow graph and transfer function of electrical systems. Translational and rotational mechanical systems. 

UNIT II: TIME DOMAIN ANALYSIS
Time response - step response of first order and second order systems - time domain

Specifications - type and order of a system - steady state error - static error and generalized error coefficients -estimation of the specifications for a second order system. 
UNIT III: FREQUENCY DOMAIN ANALYSIS
Frequency response analysis - frequency domain specifications. Lead, Lag and Lead-Lag compensator design - Bode plot - Polar plot - Nichol's chart - Nyquist stability criterion. 

UNIT IV: STABILITY ANALYSIS
Stability - characteristic equation - location of roots in s plane for stability – Routh 

Hurwitz criterion - Root Locus Techniques. P, PI, PD and PID controllers Design and applications

UNIT V: APPLICATIONS
Synchros - tachogenerator - a.c and d.c servo motor. Fuzzy controller introduction –Fuzzy controllers to reduce settling time, overshoot and oscillations – Temperature controller – Pressure controller – flow and level controller using fuzzy network controllers. 

TEXT BOOKS
1. Ogata, K., “Modern Control Systems Engineering”, 4th Edition, International    Edition, PHI, 2006.

2. Nagrath and Gopal.,“Control System Engineering”3rd Edition, Wiley & Sons.2003.

3. Barapate, “Control System”, Tech Max publications, 2006.

REFERENCE BOOKS
1. Gopal, M., “Control System”, Principles & Design”, TMH, 2003.

2. Benjamin C. Kuo., “Automatic Control Systems”, 4th Edition, PHI, 2004.
3. B.S.Manke, “Linear Control Systems”, Hanna Pub., Delhi, 2002.

09EI220 ELECTRICAL MACHINES
Credit: 3:1:0 







Marks: 50 + 50
Course Objective:
To expose the students to the concepts of various types of electrical machines and applications of electrical machines.

Course Outcome:
To impart knowledge on

·  Constructional details, principle of operation, Performance, starters and      speed control of DC Machines

·  Constructional details, principle of operation of Transformers.

·  Constructional details, principle of operation of AC Machines

·  Constructional details, principle of operation of Special Machines.

·  Utilization of electrical Energy.

Unit I: DC MACHINES

Principle and theory of operation of D.C. generator – Constructional features of D.C. Machines– Characteristics of shunt, series and compound generators – Principle of operation of D.C. motor – Back E.M.F – Torque equation – Characteristics of shunt, series and compound motors – Losses and efficiency calculations – Applications of D.C. Motors – Motor starters – Speed control of D.C. motors.                                                                                      

Unit II: TRANSFORMERS

Principle, constructional details of shell and core type transformer – EMF equation – No + load and on load operation – Test on Transformer – Equivalent circuit – Regulation –Testing-Load test, Open Circuit and Short Circuit test.

Unit III: INDUCTION & SYNCHRONOUS MACHINES

Induction Motor:

Construction and principle of operation – classification of induction motor– Torque equation – Torque slip characteristics – starting and speed control.

Synchronous Motor:

Construction and principle of operation – EMF equation–V curves – Synchronization.
Unit IV: SPECIAL MACHINES

Tachogenerator - AC and DC servomotor – Linear induction motor -Single phase motor – Double field revolving theory – Capacitor start capacitor run motors – Shaded pole motor – Repulsion type motor – Universal motor – Stepper motor.
  

Unit V: UTILIZATION OF ELECTRICAL ENERGY

Electric heating-Methods of heating, Welding Generator, Electric traction-traction motors and control, Recent trends in Electric traction

Text Books

1. Albert.E.Clayton, N.N. Hancock, “The Performance and Design of Direct Current Machines”, Oxford ad IDh Publishing Co. Pvt. Ltd, New Delhi, 

2. Say. M. G., “ Alternating Current Machines”, ELBS & Piman, London, 5th 

3. Rajput, R.K., “Utilisation of Electrical Power” Laxmi publications, New Delhi.,2006
Reference Books

1. Theraja, B.L. and Theraja, A.K., “Electrical Technology”, Nirja Construction &

      Development Company Pvt. LTD, New Delhi, Vol. II, 22nd Edition, 2005.
2. Nagrath, I.J., “Electric Machines”, Tata McGraw hill Edition, 2002.
09EI221 ELECTRONIC CIRCUITS

Credit: 4: 0: 0 








Marks: 50 +50
Course Objective:
To introduce the concepts of Power Supplies, amplifiers, oscillators and their design.

Course Outcome:
· To learn the basics of power supplies

· To  study and analyse wave shaping circuits

· To study the design of various amplifiers, power amplifiers and oscillators.
UNIT – I : POWER SUPPLIES 
Rectifiers – Half Wave and Full Wave Rectifiers  - Average and RMS Value – Ripple Factor – Regulation –Rectification efficiency – Transformer Utility Factor – Filters _ Inductor,Capacitor, L Type,PI Type,Ripple factor and regulation- Need for voltage regulator – Series and Shunt regulators – Comparison – Current limiting and protection circuits  - Switched mode power supplies.

UNIT – II : WAVE SHAPING 
Response of High Pass and Low Pass RC circuit for sinusoidal,step,pulse,square,ramp and exponential inputs – Linear Wave Shaping – Integrator,Differntiator,Applications – Non-linear wave Shaping – Clipping and clamping circuits,calmping circuit theories, Applications, Attenuator – Introduction to pulse  transformers 

UNIT – III : AMPLIFIER 
BJT and FET amplifiers – Cascaded BJT amplifiers – RC coupled amplifier- Analysis at low, medium and high frequencies – BIFET amplifiers – DC amplifiers – Problems in DC amplifiers  - Differential and Common mode gain – CMRR – Cascade and Darlington Amplifiers –Chopper Amplifiers.

UNIT – IV : POWER AMPLIFIERS AND FEED BACK AMPLIFIERS 
Power Amplifiers – Classification – Class A/B/C – Single ended and Push ended – Configuration – Power Dissipation and output power- Conversion efficiencies- Complementary symmetry power amplifiers- Class AB operation –Power FET(NMOS)- Basic concepts of feedback amplifiers – Effect of negative feedback on input, output resistances, gain, stability, distortion and bandwidth – Voltage and current feedback circuits

UNIT – V : OSCILLATORS
Barkhausen criteria – RC and LC oscillators – Frequency stability of oscillators – Crystal oscillators – Non-sinusoidal oscillators – Review of switching Characteristics of Transistor – Multivibrators- Bistable, Monoslable, Astable and Schmitt trigger.

TEXT BOOKS:
1. Jacob Millman and Arvind Grabel, ‘Microelectronics’, 2nd edition, Mc Graw hill international edition , 1997.

2. Jacob Millman and Halkias C.,’Integrated Electronics’, Mc Graw hill, 5th reprint, 2008
REFERENCES:
1. David A Bell, ‘Electronic Devices and Circuits’, Prentice hall of India, New Delhi, 2004
2. Thomas Floyd, “Electronic Devices”, Prentice Hall of India, 2003

3. Boylestad  L. Robert and Nashelsky Louis, ‘Electronic Devices and Circuits’, Prentice hall of India, New Delhi, 2003
09EI222  MICROPROCESSORS AND MICRO CONTROLLERS

Credit: 4: 0: 0 






 Marks: 50 + 50

Course Objective:
To equip the students with relevant knowledge about the functions of a central processing unit on a single integrated circuit (IC)

Course Outcome:
· Adequate knowledge about functions of a microprocessor and microcontroller.

· Details of instructions used in microprocessor and microcontroller for the execution of program.

· Exposure in the applications of the processor in interfacing of LED, Keyboard, stepper motor.

· To write the assembly language program by using different instructions.

UNIT  I: ARCHITECTURE OF 8085
Architecture of 8085 Microprocessor : Functional Block Diagram – Registers,ALU,Bus

systems – Timing and control signals Machine cycles and timing diagrams.

UNIT II: PROGRAMMING OF 8085
Instruction formats – Addressing modes – Instruction set –Need for assembly language programmes.

UNIT III: I/O INTERFACING
Memory mapped I/O scheme – I/O mapped I/O scheme – Input and Output cycles _ Simple I/O ports – Programmable peripheral interface(8255). Data transfer schemes – Interfacing simple keyboards and LED displays.

UNIT  IV: INTERRUPTS AND DMA
Interrupt feature – Need for Interrupts – Characteristics of Interrupts – Interrupt structure – Methods of servicing Interrupts – Development of Interrupt service subroutines – Multiple Interrupt requests and their handling – Need for direct memory access – Devices for Handling DMA – Typical DMA Controller features.

APPLICATIONS: Multiplexed seven segment LED display systems – Waveform generators

– Stepper motor control – Measurement of frequency, phase angle and power factor –

Interfacing ADC0801 A/D Converter –DAC 0800 D/As Converters.
UNIT V: INTEL 8051 MICROCONTROLLER
Architecture of 8051 – Memory Organization –Addressing modes – Instruction set – Boolean processing – Simple programmes.
8051 PERIPHERAL FUNCTIONS : 8051 interrupt structures – Timer and serial functions –

Parallel port features : Modes of operations – Power control, features – Interfacing of 8051 –

Typical applications – MCS 51 family features 8031/8051/8751

TEXT BOOKS
 1. Ramesh S. Gaonkar, “Microprocessor Architecture, Programming, and Applications with the 8085”, Fifth Edition, Prentice Hall, 2002. 

2.Barry B. Brey, “Intel Microprocessors-Architecture, Programming, and Interfacing”, Seventh Edition, Prentice Hall, 2006 

4. The 8051 Microcontroller Architecture, Programming & Applications II Edition

Kenneth J Ayala PRI ISBN 81-900828-4-1, 2005

REFERENCES:
1. Muhammad Ali Mazidi, Janice Mazidi, Janice Gillispie Mazidi “The8051 Microcontroller and Embedded Systems, SBN 81-203.2751-9, Prentice Hall, 2005.

2.Microcontroller Hand Book, INTEL, 2008.
3.Douglas V. Hall, “Microprocessors And Interfacing: Programming And Hardware”, Third Edition, Tata Mc Graw Hill, 2003.
09EI223  MICROPROCESSORS AND MICRO CONTROLLERS LABORATORY
Credit: 0:0:1







  Marks: 50 + 50

10 experiments will be notified by the HOD from time to time 
09EI224  Logic and Distributed Control Systems
Credit: 4: 0: 0 







  Marks: 50 + 50

Course Objective:


To introduce the fundamental concepts of  ladder logic programming and Distributed control Systems.

Course Outcome:

· To introduce the use of computers in control applications

· To learn Programmable Logic Controllers and PLC programming

· To study the concepts of DCS.

Unit-I : Review of Computers in Process Control



       
Data loggers: Data acquisition systems (DAS): alarms, computer control hierarchy levels. Direct Digital control (DDC). Supervisory digital control  (SCADA). Characteristics of digital data. Controller software. Linearization. Digital Controller modes, error, proportional, derivative and composite controller modes. 


Unit-II : Programmable Logic Controller(PLC) Basics    
     
                   

Definition- overview of PLC systems - Input/ Output modules - Power supplies –ISO slots.  General PLC programming procedures - programming on-off outputs. Auxiliary commands and functions - creating ladder diagrams from process control descriptions. PLC basic functions - register basics - timer functions - counter functions.





Unit-III : PLC Intermediate Functions




      
Arithmetic functions - number comparison functions - skip and MCR functions - data move systems. PLC Advanced intermediate functions- utilizing digital bits - sequencer functions - PLC Advanced functions: alternate-programming languages - operation. PLC-PID functions - PLC installation - trouble shooting and maintenance - controlling a robot - processes with PLC - design of inter locks and alarms using PLC. 






Unit-IV : Introduction to DCS
                                                                   

Evolution of DCS - building blocks - detailed descriptions and functions of field control units - operator stations - data highways - redundancy concepts.

Unit-V: Implementation of DCS                                                                                 

DCS - supervisory computer tasks and configuration - DCS- system integration with PLC and computers. Communication in DCS.  DCS in Steel and Cement Industries.

Text Books:

1. John Webb, W, Ronald Reis, A.,: “ Programmable logic controllers principles and applications”,  3/e, Prentice hall Inc., New Jersey, 1995.

2. Krishna Kant.,: “ Computer based industrial control”,  Prentice Hall  India. 1997.

Reference Books:

1. 1. Lukcas , M.P.,: “ Distributed control systems”,  Van Nostrand Reinhold    Co., New York ,1986.

2. Moore., : “ Digital control devices” ,  ISA Press, 1986.

3. Hughes, T, “ Programmable logic controllers”,  ISA Press 1994.

4. Mckloni, D.T.,: “Real time control networks” , ISA Press 1994.

5. Deshpande, P.B,  and Ash ,R.H.,: “ Elements of process control applications” ,  ISA Press 1995.

09EI225  EMBEDDED INSTRUMENTATION
Credit: 4: 0: 0 






  Marks: 50 + 50

Course Objective:
To equip the students with relevant knowledge about Real-Time Operating System (RTOS) concepts which  is a multitasking operating system intended for real-time applications.

Course Outcome:
· Adequate knowledge about Real time systems.

· Details of Architecture, interrupt handling mechanism in 68HC11 microcontroller.

· Exposure in RTOS concepts.

· Applications of Real time systems in the navigation, communication purposes.

UNIT I : INTRODUCTION

system evolution trends – basic real time concepts – real time design

Microcontrollers – architecture – instruction set – interrupt handling – integrating

system – examples – the shared data problem – software architecture.

UNIT II : REAL TIME OPERATING SYSTEMS (RTOS)

Real time specifications – real time kernels – inter-task communications and synchronizations

– real time memory management.

UNIT III : SYSTEM PERFORMANCE, ANALYSIS AND OPTIMIZATION

Response – time calculation – interrupt latency – time loading and its measurement –

scheduling – reducing response times and time loading – analysis of memory requirements –

reducing memory loading – input – output performance.

UNIT IV : DEBUGGING TECHNIQUES AND DEVELOPMENT TOOLS

Faults, failures, bugs and effects – reliability – testing – fault tolerance – host and target

machines – linker / locators for embedded software – getting embedded software into target

system.

UNIT V : REAL TIME APPLICATIONS

Real time system as complex systems – real time databases – real time image processing –

real time Unix – building real time applications with real time programming languages.

An example : The tank monitoring system

TEXT BOOKS

1. Philip A. Laplante, “Real Time Systems Design and Analysis: An Engineer’s

Handbook”, edition, Prentice Hall of India, New Delhi, Second Edition 2005.

2. David E. Simon, “An Embedded Software Primer”, Addision Wesley, New Delhi,

2005

REFERENCE BOOKS

1. Raj Kamal, “Embedded Systems” McGraw Hill, 2nd Edition, 2008.
2. John B.Peatman, “Design with Microcontrollers”, McGraw Hill Book Co., Newyork,1988.

3.W. Valvano ,Thomson Brroks,”Embedded Microcomputer Systems”, Jonathan, 1st

Edtion, 2002

2. Jane W.S. Liu, “Real Time Systems”, Pearson International Edition, 1st Indian

Reprint, 2001.
09EI226 NETWORKS & PROTOCOLS FOR INSTRUMENTATION & CONTROL

Credit: 4: 0: 0 






  Marks: 50 + 50

Course Objective:
To equip the students with relevant knowledge about  network that  allows computers to communicate with each other and share resources and information.

Course Outcome:
· Adequate knowledge about protocols and standards of OSI model.

· Details of different interface standards.

· Exposure in the industrial protocol.

· Clear idea about the network topologies, internetworking connections.

UNIT  I: INTRODUCTION AND BASIC PRINCIPLES
Protocols, physical standards,modern instrumentation,Bits,Bytes and characters,

Communication principles, Communication modes. Synchronous and Asynchronous

systems, Transmission Characteristics Data Coding, UART.

UNIT  II: SERIAL COMMUNICATION STANDARDS :
Standards organizations , Serial data communications interface standards, Balanced and

unbalanced transmission lines, RS232,422,,423,449,485 interface standard ,Troubleshooting,

The 20mA current loop, Serial interface converters ,Interface to printers,IEEE 488,USB.

UNIT III: INTRODUCTION TO PROTOCOLS
Flow control Protocols ,BSC Protocols,HDLC,SDLC,Data communication for

Instrumentation and Control, Individual OSI layers,OSI Analogy-example

UNIT  IV: INDUSTRIAL PROTOCOLS
Introduction, ASCII based protocols,Modbus Protocols,Allen Bradley Protocol,HART,field

bus.

UNIT V: LOCAL AREA NETWORKS:
Circuit and packet switching, Network Topologies,LAN Standards,Ethernet,MAC,Token

bus,Internet work connections,NOS,Network Architecture and Protocols.

TEXT BOOK.
1. Practical Data Communications for Instrumentation and Control by John Park,Steve

Mackay,Edwin Wright. Elseiver Publications. I Edition ISBN 0750657979,2003.

REFERENCE BOOKS:
1. Stallings W. “High speed Networks TCP/IP and ATM Design Principles “ PHI ,

Second edition,2002.

2. Behrouz A. Forouzan “ Data Communication and Networking” IV Edition TMH,

2006.

09EI301 INDUSTRIAL INSTRUMENTATION

Credit: 4: 0: 0 





 
          Marks: 50 + 50
Course Objective:
To provide sound knowledge about various techniques used for the measurement of industrial parameters.

Course Outcome:
· To have an adequate knowledge about pressure transducers.

·  To have an idea about the temperature standards, thermocouples and pyrometry techniques.

·  To study about area flow meters, mass flow meters and calibration.

·  To know about various types of level measurements adopted in industry environment.

·  To know about the features of smart instruments and reliability.

UNIT I:  PRESSURE MEASUREMENT
Pressure standards - Dead weight tester - Different types of manometers - Elastic elements- Electrical methods using strain gauge-High pressure measurement-Vacuum gauges – Mcleod gauge - Thermal conductivity gauges -Ionization gauge- Differential pressure transmitters - Installation and maintenance of pressure gauges

UNIT II: FLOW MEASUREMENT
Positive displacement flowmeters - Inferential flowmeter-Turbine flowmeter-Variable head flowmeters -Rotameter - Electromagnetic flowmeter - Ultrasonic flowmeter-Coriolis mass flowmeter- Calibration of flowmeters - Installation and maintenance

UNIT III:  TEMPERATURE MEASUREMENT
Temperature standards - fixed points -filled-system thermometers - Bimetallic thermometer- Thermocouple - Laws of thermocouple - Cold junction compensation- Measuring circuits - Speed of response -linearization - Resistance thermometer- 3 lead and 4 lead connections - thermistors - IC temperature sensors - Radiation pyrometer- Optical Pyrometer-Installation, maintenance and calibration of thermometers and thermocouples.

UNIT IV:  LEVEL MEASUREMENT
Visual techniques - Float operated devices - Displacer devices - Pressure gauge method - Diaphragm box-Air purge system-Differential pressure method – Hydro-step for boiler drum level measurement - Electrical methods - Conductive sensors - capacitive sensors –Ultrasonic method - Point level sensors-Solid level measurement

UNIT V: SMART INSTRUMENTATION AND RELIABILITY ENGINEERING
Smart intelligent transducer- Comparison with conventional transducers- Self diagnosis and remote calibration features- Smart transmitter with HART communicator- Reliability Engineering- Definition of reliability -Reliability and the failure rate – Relation between reliability and MTBF- MTTR - Maintainability - Availability – Series and parallel systems

TEXT BOOKS
1. Doeblin E.O.I, Measurement Systems: Application and Design, Fifth Edition, McGraw-Hill Publishing Co.; 5th edition (September 1, 2003) 

2. Patranabis, D., ‘Principles of Industrial Instrumentation’, Second Edition Tata McGraw Hill Publishing Co. Ltd.. New Delhi. 1997, ISBN 0074623346

REFERENCE BOOKS
1. Liptak B. ‘Process Measurement and Analysis’, 3rd Edition Chilton book company Radnor, pennsylvania, 1995 ISBN 0-7506-2255.

2. Tatamangalam R., ‘Industrial Instrumentation Principles and Design’, Springer Verlag, 2000 ISBN 1852332085

3. Noltingk, B.E., “Instrumentation Reference Book”, II Edition Butterworth Heinemann, 1996

4. R. K. Jain, ‘Mechanical and Industrial Measurements’, Khanna Publishers, New Delhi, 1999

5. S.K. Singh, ‘Industrial Instrumentation and Control’, Tata McGraw Hill

09EI302  PROCESS CONTROL

Credit : 3:1:0  







   Marks: 50+50
Course Objective:
To provide basic knowledge of controllers, find control elements and the processes.
Course Outcome:
·  To study the basic characteristics of various processes.

·  To get adequate knowledge about the characteristics of various controller modes and   methods of tuning of controller.

·  To study about various complex control schemes.

·  To study about the construction, characteristics and application of control valves.

·  To study some industrial applications.

UNIT: I -Introduction to Process Control
Process dynamics- Elements of process control- Process variables- Degrees of freedom- Modeling of liquid process, gas process, flow process, thermal process, mixing process- Chemical reaction-Modeling

UNIT: II. -Control Action and Controller Tuning
Basic control action- Characteristic of ON-OFF, proportional floating control, integral and derivative models- Response of Controllers for different types of test inputs-selection of control mode for different process with control scheme-Optimum controller settings- Tuning of controllers by process reaction curve method- Continuous cycling method, damped oscillation method- Ziegler Nichol’s tuning-Cohen Coon method -Pole placement method

UNIT: III -Design of Controllers for Nonlinear Systems
Design of PI, PID controller for integrator, dead time, time delay systems- Design of non-linear controller with input multiplicities

UNIT: IV -Design of Controllers for Multivariable Systems

Introduction to multivariable system-evolution of loop interaction –evolution of relative gains- single loop and overall stability- model equations for a binary distillation column- Transfer function matrix-Method of inequalities- Decoupling control- Centralized controller

UNIT: V -Complex control techniques

Feed forward control- Ratio control- Cascade control- Split range control- Averaging control- Inferential control-Model predictive control- Adaptive control- Internal model control- Dynamic matrix control-model -Generalized predictive control

Text Books

1. Harriot P, ‘Process control’, Tata McGraw Hill Publishing Co., New Delhi, 1995 ISBN 8170237963

2. M.Chidambaram, ‘Non-Linear Process Control’, Allied Publishers, 1998 ISBN 8170237963

Reference Books

1. Norman A Anderson, Instrumentation for process measurement and control, CRC Press LLC, Florida, 1998 ISBN 0849398711

2. Marlin. T.E., Process Control, Second Edition McGraw Hill NewYork, 2000 ISBN 0070404917

3. D.P. Eckman, Automatic Process Control, Wiley Eastern Limited, New Delhi ISBN 0852262051

4. Sinskey, Process Control System, Forth Edition, McGraw Hill, Singapore, 1996 ISBN 0876645295

5. Curtis D. Johnson, Process Control Instrumentation Technology, Seventh Edition, Prentice Hall, New Delhi, 2000 ISBN 8120309871

6. Stepanopoulos, ‘Chemical Process Control: An Introduction Theory and Practice’, Prentice Hall, New Delhi 1999 ISBN 8120306651

09EI303 REAL TIME AND EMBEDDED SYSTEMS
Credit : 4 : 0 : 0








Marks: 50 + 50
Course Objective:
To introduce the basic concepts of Embedded Systems and the various techniques used for Embedded Systems with real time examples.

Course Outcome:
· To discuss the basics o embedded systems and the interface issues related to it.

· To learn the different techniques  on embedded systems

· To discuss the real time models, languages and operating systems

· To analyze real time examples
UNIT I:  SYSTEM DESIGN
Definitions - Classifications and brief overview of micro-controllers microprocessors and DSPs - Embedded processor architectural definitions - Typical application scenario of embedded systems
UNIT II:  INTERFACE ISSUES RELATED TO EMBEDDED SYSTEMS
A/D, D/A converters -  Interfacing to External Devices – Switches – LED/LCD Displays – Relays – Dc Motor – Stepper Motor.
UNIT III:  TECHNIQUES FOR EMBEDDED SYSTEMS 
State Machine and state Tables in embedded design – Event based, Process based and Graph based models – Petrinet Models - Simulation and Emulation of embedded systems - High level language descriptions of S/W for embedded system -  Java based embedded system design.
UNIT IV:   REAL TIME MODELS, LANGUAGE AND OPERATING SYSTEMS
 Real time languages - Real time kernel, OS tasks, task states, task scheduling, interrupt processing, clocking communication and synchronization, control blocks, memory requirements and control, kernel services.
UNIT V:   CASE STUDIES
Case Studies of Embedded System Design – Automatic Chocolate Vending machine – Digital Camera – Adaptive Cruise Control System in a Car – Smart Card.
TEXT BOOKS
1. RajKamal, “Embedded Systems Architecture, Programming and Design”, Tata McGrawHill , Second Edition, 2008
2. Tim Wilhurst, “An Introduction to the Design of Small Scale Embedded Systems, Palgrave, 2004.
REFERENCE BOOKS
1. Tammy Noergaard, “Embedded Systems Architecture”, Elsevier, 2005.

2. Frank Vahid, Tony Givargis, “Embedded Systems Design”, Wiley India, 2006

09EI304  DIGITAL INSTRUMENTATION

Credit: 4:0:0







Marks 50+50
Course Objective:
To introduce the basics concepts of digital techniques and digital instrumentation.
Course Outcome:
· To review the basics of digital electronics

· To learn the various digital methods of measurement

· To discuss the digital display and recording devices

· To understand the concept of digital signal analysis

· To discuss the current trends in digital instrumentation

UNIT I : INTRODUCTION
Digital codes - memory devices - basic building blocks - gates, FF and counters – discrete

data handling - sampling - sampling theorem - aliasing errors -reconstruction - extrapolation -

synchronous and asynchronous sampling.

UNIT II : DIGITAL METHODS OF MEASUREMENTS
Review of A/D, D/A techniques –F/V and V/F conversion techniques -digital voltmeters and

multimeters-automation and accuracy of digital voltmeters and multimeters - digital phase

meters -digital tachometers -digital frequency, period and time measurements-Low frequency

measurements -automatic time and frequency scaling - sources of error -noise -inherent errors

in digital meters, Hidden errors in conventional ac measurements- RMS detector in digital

multimeters- mathematical aspects of RMS.

UNIT III : DIGITAL DISPLAY & RECORDING DEVICES
Digital storage oscilloscopes -digital printers and plotters -CDROMS -digital magnetic tapes,

dot matrix and LCD display CROs, Colour Monitor, Digital Signal Analyser, and Digital Data Acquisition.

UNIT IV : SIGNAL ANALYSIS
Amplifiers, filters, transmitter, receiver, wireless base and mobile station test sets, noise figure meters, RF network analyser, and high frequency signal sources.

UNIT V : CURRENT TRENDS IN DIGITAL INSTRUMENTATION
Introduction to special function add on cards -resistance card -input and output cards -counter, test, and time of card and Digital Equipment construction with modular designing; interfacing to microprocessor, micro-controllers and computers. Computer aided software engineering tools (CASE) -use of CASE tools in design and development of automated measuring systems -interfacing IEEE cards -intelligent and programmable instruments using computers.

TEXT BOOKS
1. D.Patranabis, Principles of Electronic Instrumentation ,PH,2008

2. Bouwens, A.J. "Digital instrumentation” McGraw Hill 1984

3. John Lenk, D. "Handbook of Microcomputer Based Instrumentation and Control”;

      PH, 1984.

 REFERENCES
1. Doebelin, Measurement System, Application & Design, IV Ed, McGraw Hill, 1990.

2. Albert.D.Helfrick, William D.Cooper, Modern Electronic Instrumentation and Measurement     Techniques

3 Oliver&Cage , Electronic measurements & Instrumentation, McGraw Hill,1987

4. T.S.Rathore, Digital Measurement Techniques, Narosa Publishing House
09EI305 ADVANCED DIGITAL PROCESS CONTROL

Credit: 4:0:0 







Marks: 50+50
Course Objective:
To learn the basic concepts of computer based process control.

Course Outcome:
· To review the concept of sampling and pulse transfer function

· To learn the design techniques for digital controllers

· To introduce the Programmable Logic controller and its functions.

UNIT: I INTRODUCTION TO COMPUTER PROCESS CONTROL
Review of sample theory-Response of sample data system to step and ramp input- steady

state error-Z domain equipment- Linear transformation- Pulse transfer function-Modified Ztransform-Sample data model for continuous system bilinear transformation- Jury’s Stability Test

UNIT: II  DESIGN OF DIGITAL CONTROLLER
Digital PID –Deadbeat- Dahlin’s algorithms-Kalman’s algorithms-Implementation of control algorithm using microprocessor- Position and Velocity forms-Dead time compensation and smith predictor algorithm

UNIT: III  PROGRAMMABLE LOGIC CONTROLLER
Introduction- Overview of PLC systems- I/O Modules- Power supplies General PLC

programming procedures-Programming ON-OFF outputs- Auxiliary commands and

functions- Creating ladder diagrams from process control descriptions- PLC basic functions-Register basics-Timer and counter functions

UNIT: IV  PLC INTERMEDIATE FUNCTIONS
Arithmetic functions- Comparison function-SKIP and MCR function-Data move system-PLC - advanced intermediate function- Utilizing digital bits- Sequencer functions- Matrix

functions- PLC advanced function- Alternate programming language- Analog PLC

operation- Networking of PLC- PLC installation- Design of interlocks and alarms using

PLC- Three way traffic light problem- Annunciator problem-Trouble shooting and

Maintenance

UNIT: V -APPLICATIONS
Implementation of microprocessor based position and temperature control systems-

Operational features of stepping motor- Drive circuits- Interfacing of stepper motor to

computer- Interfacing of computer with temperature flow, level process

TEXT BOOKS:
1. Gopal M., ‘Digital Control and State Variable Methods’, Tata McGraw Hill Pub.,

2003. ISBN 0070483027
2. HughesT.A., Programmable Logic Controllers, ISA Press, 2000 ISBN 1556177291

REFERENCE BOOKS
1 Despande P.B. and Ash R.H., Computer Process Control, ISA Publication, USA,

1988 ISBN 155617005X

2 Houpis C.H, Lamont G.B., Digital Control Systems - Theory, Hardware, Software,

McGraw Hill Book Co., 1991, ISBN 0070305005

3. Kuo.B, Digital Control Systems, Oxford University Press, 1991 ISBN 0030128846

4. John Webb, W, Ronald Reis, A.,: “ Programmable logic controllers principles and applications”, 3/e, Prentice hall Inc., New Jersey, 1995.

09EI306    COMPUTER ARCHITECTURE

Credits: 4 : 0 : 0





  

   Marks: 50 + 50
Course Objective:
To expose the  fundamental concepts of computer architecture.
Course Outcome:
· To know the basics of computer designing.

· To  study the pipelining and scheduling.

· To understand the Hardware versus software speculation mechanisms.

· To  study the storage devices.

· To analyze the different memory architectures.

UNIT I: FUNDAMENTALS OF COMPUTER DESIGN



Review of fundamentals of CPU, Memory and IO – Performance evaluation – Instruction set principles – Design issues – Example Architectures.

UNIT II: INSTRUCTION LEVEL PARALLELISM


Pipelining and handling hazards – Dynamic Scheduling – Dynamic hardware prediction – Multiple issue – Hardware based speculation – Limitations of ILP – Case studies.

UNIT III: INSTRUCTION LEVEL PARALLELISM WITH SOFTWARE APPROACHES







Compiler techniques for exposing ILP – Static branch prediction – VLIW & EPIC – Advanced compiler support – Hardware support for exposing parallelism -  Hardware versus software speculation mechanisms – IA 64 and ltanium processor.

UNIT IV: MEMORY AND I/O  







Cache performance – Reducing cache miss penalty and miss rate – Reducing hit time – Main memory and performance – Memory technology.  Types of storage devices – Buses – RAID – Reliability, availability and dependability – I/O performance measures – Designing an I/O system.

UNIT V: MULTIPROCESSORS AND THREAD LEVEL PARALLELISM                         
Symmetric and distributed shared memory architectures – Performance issues – Synchronization – Models of memory consistency – Multithreading.
TEXT BOOK:

1. John L.Hennessey and David A.Patterson, “Computer Architecture: A Quantitative   Approach”, Third Edition, Morgan Kaufmann, 2006.

REFERENCE :

1. William Stallings, “ Computer Organization and Architecture”, Prentice Hall of India, 6 Edition Fourth Indian Reprint 2005

2.Kai Hwang " Advanced Computer Architecture ". TMH Edition 2001 Thirteenth Reprint 2006.

3.Nicholas Carter,  Raj Kamal, ”Computer Architecture” Indian Special Edition 2006, First Reprint 2007.
4.Dezso Sima, Terence Fountain, Peter Kacsuk, Advanced Computer Architectures Eighth Indian Reprint 2005.
09EI307 EMBEDDED NETWORKING

Credits: 4 : 0 : 0





          Marks: 50 + 50

Course Objective:
To expose Fundamental concepts of CAN and the use of it in embedded networking.
Course Outcome:
· To know the Communication requirements  of CAN.

· To  study the network configuration.

· To  study the CAN Controller.

· To analyze the different implementation methods.

· To  study the Data types & Data objects.

UNIT  I: EMBEDDED NETWORKING 

Embedded networking – code requirements – Communication requirements –Introduction to CAN open – CAN open standard – Object directory – Electronic Data Sheets & Device – Configuration files – Service Data Objectives – Network management CAN open messages – Device profile encoder.

UNIT  II : CAN OPEN CONFIGURATION
CAN open configuration – Evaluating system requirements choosing devices and tools – Configuring single devices – Overall network configuration – Network simulation – Network Commissioning – Advanced features and testing.

UNIT  III : CONTROLLER AREA NETWORK
Controller Area Network – Underlying Technology CAN Overview – Selecting a CAN

Controller – CAN development tools.

UNIT  IV : IMPLEMENTATION OF CAN
Implementing CAN open Communication layout and requirements – Comparison of implementation methods – Micro CAN open – CAN open source code – Conformance test – Entire design life cycle.

UNIT  V :IMPLEMENTATION ISSUES
Implementation issues – Physical layer – Data types – Object dictionary – Communication object identifiers – Emerging objects – Node states.

TEXT BOOK:

1 Glaf P.Feiffer, Andrew Ayre and Christian Keyold “Embedded Networking with

CAN and CAN open”. Embedded System Academy 2005.

09EI308  MOBILE COMMUNICATION

Credits: 4 : 0 : 0  






Marks: 50 + 50

Course Objective:
To study the Mobile communication.
Course Outcome:
· To study the basics of transmission.

· To  study the Telecommunication Systems.

· To  study the Broadcast Systems.

· To analyze the different mobile communication layers.

· To  study the applications of Mobile communication.

UNIT I: INTRODUCTION
Introduction - Wireless Transmission: Frequencies for radio transmission, Signals, Antennas, Signal Propagation, Multiplexing, Modulation, Spread Spectrum, Cellular Systems Medium Access Control: Motivation, SDMA, FDMA, TDMA, CDMA – Comparison

UNIT II: TELECOMMUNICATION SYSTEMS
Telecommunication Systems: GSM, DECT, TETRA, UMTS and IMT- 2000

Satellite Systems: Basics - Routing - Localization – Handover.

UNIT III: BROADCAST SYSTEMS
Broadcast Systems: Cyclic repetition of data - Digital audio broadcasting, Digital video Broadcasting Wireless LAN: Infrared Vs radio transmission, Infrastructure and ad hoc networks, IEEE 802.11, HYPERLAN, Bluetooth.

UNIT IV: WIRELESS ATM
Wireless ATM: Motivation, Working group, WATM services, Reference model, Functions, Radio access layer, Handover, Location management, Addressing, Quality of service, Access point control protocol Mobile network layer: Mobile IP, Dynamic host configuration protocol, Ad-hoc networks

UNIT V: MOBILE TRANSPORT LAYER
Mobile transport layer: Traditional TCP, Indirect TCP, Snooping TCP, Mobile TCP, Fast retransmission/ fast recovery, Selective retransmission, Transaction oriented TCP

Support for mobility: File systems, World Wide Web, Wireless application protocol.
TEXTBOOK:

Jochen Schiller, Mobile Communications, Second Edition, Pearson Education, 2004.

ISBN 81-297-0350-5.

REFERENCE BOOK:

Yi-Bing Lin and Imrich Chlamtac, Wireless and Mobile Network Architecture, Second Edition, John Wiley and Sons, 2001.

09EI309 MOBILE COMPUTING

Credits: 4 : 0 : 0





  

 Marks: 50 +50
Course Objective:
To study the computing techniques of Mobile communication.
Course Outcome:
· To study the Pervasive Computing techniques.

· To  study the Smart Sensor applications.

· To study application of JAVA in Mobile Computing.

· To  study different protocols.

· To  study different security techniques.

UNIT I: INTRODUCTION
Introduction-Pervasive Computing- Principles-Pervasive Information Technology-Information Access Devices-Handheld Computers-Palm OS-Based Devices-Windows CE-Based Handheld Computers-EPOC Based Handheld Computers-Phones-Cellular Phones-Data Transmission Capabilities-Smart Phones-Screen Phones.

UNIT II: SMART IDENTIFICATION
Smart Identification-Smart Cards-Smart Labels- Smart Tokens-Embedded Controls-Smart Sensors and Actuators –Smart Appliances- Appliances and Home Networking-Automotive Computing. Entertainment Systems-Television Systems –Game Consoles.

UNIT III: JAVA
Java- Characteristics- Libraries –Java Editions – Micro Editions- Personal Java & Embedded Java- Development Tool For Java – Operating Systems- Windows CE –Palm OS -Symbian OS- Java Card – Client Middleware – Programming APIS- Smart Card Programming – Messaging Components- Database Components 

UNIT IV: COMPUTER NETWORKING
Connecting The World- Internet Protocols And Formats-Http-Html-Xml –Mobile Internet The WAP 1.1 Architecture – Wireless Application Environment 1.1- WAP 2.0 Architecture –  I-Mode  - Voice – Voice Technology Trends – Voice On The Web –Web Services – Architecture – WSDL – UDDI – Soap- WSRP – Connectivity – Wireless Wan – Short Range Wireless Communication – Home Networks – Universal Plug And Play .

UNIT V : DATA SECURITY
Security- Information Security- Security techniques and algorithms- Security Protocols- Public Key Infrastructure- Trust- Security Models- Security frameworks for Mobile Environment- Services- Home services- Travel services- Business Services- Consumer Services.

TEXT BOOKS:

1. Uwe Hansmann, Lothar Merk, Martin S.Nicklous and Thomas Stober, Principles of Mobile Computing, Second Edition, Springer International Edition, 2003. ISBN 81-8120-073-3.

2. Asoke K Talukder, Roopa R Yavagal,  Mobile Computing, Tata McGraw- Hill Publishing Company Limited 2005. ISBN 0-07-058807-4.

REFERENCE BOOK:

1. Yi-Bing Lin and Imrich Chlamtac, Wireless and Mobile Network Architecture, JohnWiley and Sons Inc., 2001. ISBN 0-471-39492-0.
2. Jochen Schiller, Mobile Communication, Pearson Education, 2000. ISBN 81-7808-170-9.

09EI310  EMBEDDED SYSTEM SOFTWARE DESIGN

Credits: 4 : 0 : 0






          Marks: 50 +50

Course Objective:
To study the software designing used in embedded systems.
Course Outcome:
· To study the basics of  C programming.

· To  study the programming in assembly.

· To analyse the object oriented concepts.

· To  study the Object Behaviour of UML.

· To  study embedded applications.

UNIT I:  LOW LEVEL PROGRAMMING IN C  

Primitive data types – Functions – recursive functions – Pointers - Structures – Unions – Dynamic memory allocations – File handling – Linked lists 

UNIT II: C AND ASSEMBLY  

Programming in Assembly – Register usage conventions – typical use of addressing options – instruction sequencing – procedure call and return – parameter passing – retrieving parameters – everything in pass by value – temporary variables. 

UNIT III: OBJECT-ORIENTED ANALYSIS AND DESIGN 

Connecting the Object Model with the Use Case Model. Key Strategies for Object-Identification - Underline the Noun Strategy. Identify the Casual Objects - Identify Services (Passive Contributors) - Identify Real-World Items - Identify Physical Devices - Identify Key Concepts - Identify Transactions - Identify Persistent Information - Identify Visual Elements. Identify Control Elements - Apply Scenarios.

UNIT IV: UNIFIED MODELLING LANGUAGE  

Object State Behaviour - UML State charts - Role of Scenarios in the Definition of Behaviour - Timing Diagrams - Sequence Diagrams - Event Hierarchies - Types and Strategies of Operations - Architectural Design in UML Concurrency Design - Representing Tasks - System Task Diagram - Concurrent State Diagrams - Threads. Mechanistic Design - Simple Patterns. 

 UNIT V: APPLICATION

Multi threaded applications – assembling embedded applications – polled waiting loop and interrupt driven I/O – preemptive kernels and shared resources - system timer – scheduling – client server computing. 
TEXT BOOK: 

1. Bruce Powel Douglas, “Real-Time UML, Second Edition: Developing Efficient Objects for Embedded Systems (The Addison-Wesley Object Technology Series)”, 2 edition (2000), Addison-Wesley. 

2. Daniel W. Lewis, “Fundamentals of Embedded Software where C and Assembly meet” PHI 2002. 

REFERENCE BOOK:

1. Peter Coad, Edward Yourdon, “ Object Oriented Analysis, First Indian Reprint 2001
2. Simon Bennett , Steve Mcrobb, Ray Farmer, “Object Oriented Systems Analysis And Design Using Uml, Second Edition

3. Phillip A. Laplante , “Real Time Systems Design And Analysis, Third Edition Second Reprint 2007.
09EI311 INTELLIGENT CONTROLLERS
Credit: 4:0:0








Marks  50+50
Course Objective:

To introduce the basic concepts of intelligent controllers and its applications in Control.
Course Outcome:
· To give a solid understanding of Basic Neural Network,  Fuzzy Logic and Genetic algorithms.
· To know how to use Soft Computing to solve real-world problems mainly pertaining to Control system applications

UNIT I : INTRODUCTION TO NEURAL NETWORKS

Introduction - biological neurons and their artificial models - learning, adaptation and neural network's learning rules - types of neural networks- single layer, multiple layer- feed forward, feedback networks; back propagation -learning and training -Hopfield network.

UNIT II : NEURAL NETWORKS FOR CONTROL APPLICATIONS

Neural network for non-linear systems -schemes of neuro control- system identification

forward model and inverse model- indirect learning neural network control applications – case studies.

UNIT III : INTRODUCTION TO FUZZY LOGIC

Fuzzy sets- fuzzy operation -fuzzy arithmetic -fuzzy relations- fuzzy relational equations -fuzzy measure -fuzzy functions -approximate reasoning -fuzzy propositions - fuzzy

quantifiers - if-then rules.

UNIT IV : FUZZY LOGIC CONTROL 

Structure of fuzzy logic controller -fuzzification models- data base -rule base –inference engine defuzzification module - Non-linear fuzzy control-PID like FLC- sliding mode FLC -Sugeno FLC -adaptive fuzzy control -fuzzy control applications- case studies.

UNIT V : GENETIC ALGORITHM AND ITS APPLICATIONS

Fundamentals of genetic algorithm: Evolutionary computation - search space –encoding - reproduction-elements of genetic algorithm-genetic modeling-comparison of GA and traditional search methods. Genetic Algorithm in scientific models and theoretical foundations - Applications of Genetic based machine learning-Genetic Algorithm and parallel processors - composite laminates - constraint optimization - multilevel optimization – case studies.

TEXT BOOK:

1. Jacek M Zurada, ‘Introduction to Artificial Neural Systems’, Jaico Publishing House,  1999.

2. S.Rajasekaran and G.A Vijayalakshmi Pai, ‘Neural Networks, Fuzzy logic and Genetic Algorithms, Synthesis and Applications’, Prentice Hall of India,  New Delhi-2003.

REFERENCES:

1. Klir G.J. & Folger T.A. ‘Fuzzy sets, uncertainty and Information’, Prentice –Hall

     of India Pvt. Ltd.,1993.

2. Zimmerman H.J. ‘Fuzzy set theory -and its Applications’ -Kluwer Academic

    Publishers,1994.

3. Driankov, Hellendroon, ‘Introduction to Fuzzy Control’, Narosa publishers.

4. Farin Wah S.S, Filev, D. Langari, R. ‘Fuzzy control synthesis and analysis’, John

5.Melanie Mitchell, ‘An introduction to Genetic Algorithm’, Prentice-Hall of India,New Delhi, Edition: 2004

6. Kosko, B. ‘Neural Networks and Fuzzy Systems’, Prentice-Hall of India Pvt. Ltd.,1994

09EI312  DIGITAL IMAGE PROCESSING TECHNIQUES

Credit : 4:0:0                                                                                              Marks: 50+50
Course Objective:
To learn the fundamentals of digital image processing techniques.
Course Outcome:
· To understand the basic concept of image processing

· To learn the Image enhancement techniques

· To understand the theory of Image Morphology, Segmentation

· To analyze the methods of image Representation, Description and Recognition.

UNIT: I –DIGITAL IMAGE FUNDAMENTALS
Fundamental steps in Digital Image processing-Components of an Image Processing

Systems-Light and the Electromagnetic Spectrum-Examples of fields that use Digital Image Processing- Visual Perception-Image sensing and Acquisition-Image sampling and

Quantization-Imaging Geometry- Basic relationships between pixels.

UNIT: II – IMAGE ENHANCEMENT IN SPATIAL AND FREQUENCY DOMAIN
Basic Gray Level Transformations-Histogram Processing-Arithmetic and Logic Operations- Smoothing Spatial filters- Sharpening Spatial filters-Introduction to Frequency and the Frequency Domain-Smoothing Frequency Domain Filters-Sharpening Frequency filters

UNIT: III –IMAGE MORPHOLOGY AND SEGMENTATION
Dilation and Erosion-Opening and Closing-Hit-or-Miss Transformation-Basic Morphological Algorithms-Detection of Discontinuities-Edge linking and Boundary detection-Thresholding- Region based Segmentation-Use of Motion in Segmentation.

UNIT: IV –IMAGE REPRESENTATION AND DESCRIPTION
Representation Approaches-Boundary Descriptors: Shape Numbers, Fourier Descriptors,

Statistical Moments-Regional Descriptors: Topological Descriptors-Texture: Statistical,

Structural and Spectral Approaches-Relational Descriptors

UNIT: V –OBJECT RECOGNITION
Patterns and Pattern Classes-Matching-Recognition based on Decision-Theoretic Methods: Optimum Statistical Classifiers-Structural Methods: Matching Shape Numbers, String Matching, Syntactic Recognition of Strings, Syntactic Recognition of Trees.

REFERENCE BOOKS
1. Rafael C. Gonzalez, Richard E. Woods “Digital Image Processing” Third Edition, illustrated, revised Published by Prentice Hall, 2007, ISBN 013168728X, 9780131687288

2. Pratt, W.K “Digital Image Processing, 3rd ed., John Wiley & Sons, New York, 2002.

ISBN-9-814-12620-9

09EI313 OPTIMAL CONTROL 
Credit : 4:0:0






 Marks: 50+50
Course Objective:
To learn the concepts of Optimal Control Systems and design with MATLAB examples.

Course Outcome:
· To learn the basics of Calculus of Variation

· To introduce the concept of LQR Design and Dynamic programming techniques.

· To discuss certain examples in MATLAB.

UNIT: I –CALCULUS OF VARIATION
Functions and Functional- Maxima and minima of function- Variation of functional-

Extremal of functional- Euler Lagrange equation

UNIT: II –OPTIMAL CONTROL INTRODUCTION
Statement of optimal control problem -performance indices- Linear Quadratic Regulator

(LQR)- State Regulator- output regulator- Control configuration

UNIT: III –LQR DESIGN
Algebraic Riccati Equation (ARE)- Solving ARE using the Eigen vector method- Discrete Algebraic Riccati Equation- Pontryagin‘s minimum principle

UNIT: IV -DYNAMIC PROGRAMMING NUMERICAL TECHNIQUES FOR OPTIMAL CONTROL
Principle of optimality - computational procedure for solving optimal control problem -

Dynamic programming application to discrete and continuous system- Numerical techniques for optimal control- Simplex method - Hill climbing - gradient - penalty function methods

UNIT: V –MATLAB EXAMPLES FOR OPTIMAL CONTROL PROBLEMS
Infinite time Linear Optimal Regulator design- Optimum control of tracking system- Output weighed linear control- Terminal time weighing problem

TEXT BOOKS:
1. Stanislaw Zak, Systems and Control, Oxford University Press, 2003 ISBN

0195150112

2.. Linear System Theory and Design: C. T. Chen, 3rd Edition, Oxford 1999
REFERENCE BOOKS
1. Linear Multivariable Control System: Y. S. Apte, New Age International Publication 1996

2. Rao, S.S. Optimization theory and applications, Wiley Eastern, New Delhi, 1992.

3. Gopal, M. Modern control System Theory, Wiley Eastern Limited, New Delhi, 1992.

ISBN-81-224-0503-7

4. Ogata, K. Modern Control Engineering, Prentice Hall of India, New Delhi, 1992.

ISBN-0-87692-147

09EI314 SYSTEM IDENTIFICATION AND ADAPTIVE CONTROL

Credit : 4:0:0 







Marks: 50+50
Course Objective:


To learn the basic concepts of system identification and adaptive control
Course Outcome:
· To learn the basics of modeling ad simulation of processes.
· To understand the techniques to identify a MIMO system.

· To introduce the concepts of adaptive control and its applications.
UNIT: I -MODELING AND SIMULATION OF PROCESSES
Impulse response - Frequency response - Step response methods - Signal modeling -

Discretisation techniques- Runge-Kutta method -Z-transform method - Use of Simulation

packages - Simulation of 1st order, 2nd order systems with and without dead time.

UNIT: II –MIMO SYSTEM IDENTIFICATION TECHNIQUES
Off line - On line methods - Recursive least squares - Modified recursive least squares

techniques - Fixed memory - RLS algorithm - Maximum likelihood - Instrumental variable Stochastic approximation techniques.

UNIT: II -CLASSIFICATION OF ADAPTIVE CONTROL
Introduction - Uses - Definitions - Auto tuning - Types of adaptive control.

UNIT: IV -MRAS AND STC
Approaches - The Gradient approach - Liapunov functions - Passivity theory - Control

policies - pole placement control - Minimum variance control - Predictive control.

UNIT: V -ISSUES IN ADAPTIVE CONTROL AND APPLICATIONS
Stability-Convergence-Robustness-Application of adaptive control.

TEXT BOOKS:
1. Ljung, System Identification Theory for the user, Prentice Hall,1999.

2. Astrom K.J., Wittenmark B.” Adaptive Control”, Addison Wesley,1995.

3. Landau L.D., Lozano.R., M’Saad M., “Adaptive Control”, Springer.1997.

REFERENCE BOOKS

1.   Isermann R., Digital Control Systems, Vol. I and II, Narosa Publishing House,

            Reprint 1993.

2. Wellstead P.E. and Zarrop M.B., Self tuning systems, John Wiley and Sons

09EI315 ADVANCED INSTRUMENTATION & PROCESS CONTROL FOR FOOD PROCESSING
Credit: 4:0:0







Marks: 50 + 50
Course Objective:

To introduce the concepts of process instruments for measurement of various physical variables, systems, automation and optimal control.
Course Outcome:
To introduce the fundamentals of measurement and the techniques for measurement of various physical variables.
To review the concepts of systems and learn the basic concepts of process automation

To highlight the concepts of optimal control.
UNIT I: INTRODUCTION

Principles of measurement and classification of process control instruments; temperature, pressure fluid flow, liquid level, velocity, fluid density, etc. , instrument scaling; sensors; transmitters and control valves; instrumentation symbols and labels.

UNIT II MEASUREMENTS

Principles of measurements of weight flow rate, viscosity and consistency, pH, concentration, electrical and thermal conductivity, humidity of gases, composition by physical and chemical properties and spectroscopy.

UNIT III: Review of systems
Review of first and higher order systems, closed and open loop response- Response to step, impulse and sinusoidal disturbances. Control valve types-linear, equal percentage and quick opening valve. Design of valves.-Transient response-Block diagrams.

UNIT IV: PROCESS AUTOMATION

Basic concepts; terminology and techniques for process control; control modes; Tuning process controllers.

UNIT V: OPTIMAL CONTROL
Optimisation and simulation; optimisation techniques; single and multivariable constrained optimisation;

dynamic simulation of distillation columns and reactors.

TEXT BOOKS :
1. ‘Process Dynamics and Control’, D.E.Seborg, T.F.Edger, and D.A.Millichamp, John

Wiley and Sons, II Edition, 2004.

2. B. Roffel, B.H.L. Betlem, “Advanced Practical Process Control” Springer, 2004.

 REFERENCES:
1. . Jean Pierre Corriou, “Process Control: Theory and applications” Springer, 2004.

2. Stephanopoulos, G.; " Chemical Process Control ", Tata McGraw Hill, New Delhi, 1993.

3. Karl J.Astrom, Bjorn Willermans; " Computer Controlled Systems ", Prentice Hall of India

Pvt. Ltd., 1994.

09EI316 – VIRTUAL INSTRUMENTATION LABORATORY
Credit: 0:0:2









12 experiments will be notified by the HOD from time to time 

09EI317 – INDUSTRIAL INSTRUMENTATION AND PROCESS CONTROL LABORATORY
Credit: 0:0:2








Marks: 50 + 50
12 experiments will be notified by the HOD from time to time 
09EI318 – EMBEDDED SYSTEMS LABORATORY
Credit: 0:0:2








Marks: 50 + 50
12 experiments will be notified by the HOD from time to time 

09EI319 ARTIFICIAL INTELLIGENCE AND AI PROGRAMMING

Credit : 3:1:0 







Marks:50+50

UNIT I: FUNDAMENTALS OF AI

Fundamentals of AI techniques in a practical context. General introduction to artificial

intelligence, the roots, goals and main sub-fields of AI, its techniques. Overview of key

underlying ideas, knowledge representation, rule based systems, search, and learning.

UNIT II: APPLICATIONS

Demonstration of the need for different approaches for different problems. Study of further

specific areas of artificial intelligence. Application of simple search algorithms

(depth/breadth-first, heuristic functions, hillclimbing, etc.), processes involved in rule-based

Expert Systems and in building such systems.

UNIT III: IMPORTANCE OF LEARNING

Importance of learning in intelligent systems, and its implementation. Study of different

types of AI systems, their differences, common techniques, and limitations. Biological

Intelligence and Neural Networks, Building Intelligent Agents, Interacting Agent Based

Systems

UNIT IV:AI PROGRAMMING STYLES

Introduction to general procedural and functional programming techniques as well as basic

AI programming styles (Poplog, XVed, Pop-11 Data types, comments, variables, printing,

assignments, arithmetic operators Stack and stack errors, procedures, built-in procedures List

manipulation, pattern matching Conditionals, iteration Advanced list manipulation and

pattern matching techniques, Recursion

UNIT V: ADVANCED PROGRAMMING TECHNIQUES

More advanced programming techniques involving . Knowledge Representation, databases

and the implementation of search strategies, Networks and Frames, Natural Language

Processing, grammar and parsing. Planning Expert Systems, planning and rule-based

reasoning, Uncertainty, Machine Learning

Reference Books

1. S Russell & P Norvig, “Artificial Intelligence: A Modern Approach” (2nd edn),

Prentice Hall, 2003

2. E Rich & K Knight, “Artificial Intelligence”, (2nd edn), McGraw Hill, 1991

3. N J Nilsson, “Artificial Intelligence: A New Synthesis”, Morgan Kaufmann, 1998

4. Online tutorial material, supporting program libraries

5. Dan W. Patterson, “AI & Expert Systems”, Eastern, Economy Edition, 2000
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