ANNA UNIVERSITY :: CHENNAI – 600 025

M.E. CONTROL AND INSTRUMENTATION

CURRICULUM 2002 FULL - TIME  (4 SEMESTERS)

SEMESTER - I
	Code No.
	Course Title
	L
	T
	P
	M

	MA149
	Mathematics for Electrical Engineers
	3
	1
	0
	100

	CI131
	Systems Theory
	3
	1
	0
	100

	CI132
	Digital Signal Processing
	3
	0
	0
	100

	CI133
	Control System Design
	3
	0
	0
	100

	CI134
	Transducers, Signal Conditioning Transmission & Display
	3
	0
	0
	100

	---
	Elective I
	3
	0
	0
	100


SEMESTER - II

	Code No.
	Course Title
	L
	T
	P
	M

	CI141
	Measurement and Instrumentation
	3
	0
	0
	100

	CI142
	Digital Control System
	3
	0
	0
	100

	CI032
	PC Based Instrumentation
	3
	0
	0
	100

	EB037
	Digital Signal Processors for Digital Design
	2
	0
	3
	100

	---
	Elective II
	3
	0
	0
	100

	---
	Elective III
	3
	0
	0
	100


SEMESTER - III

	Code No.
	Course Title
	L
	T
	P
	M

	---
	Elective IV
	3
	0
	0
	100

	---
	Elective V
	3
	0
	0
	100

	---
	Elective VI
	3
	0
	0
	100

	CI233
	Project Work Phase I
	0
	 0
	12
	200


SEMESTER – IV

	Code No.
	Course Title
	L
	T
	P
	M

	CI233
	Project Work Phase II
	0
	0
	24
	400


ELECTIVES FOR M.E. CONTROL AND INSTRUMENTATION

	Code No.
	Course Title
	L
	T
	P
	M

	CI 031
	Robotics and Automation
	3
	0
	0
	100

	CI 033
	Adaptive Control Systems
	3
	0
	0
	100

	CI 034
	Digital Instrumentation
	3
	0
	0
	100

	CI 035
	Bio-Medical Instrumentation
	3
	0
	0
	100

	CI 036
	Theory and Design of Neuro-Fuzzy Controllers
	 3
	0
	0
	100

	CI 037
	Internet Based Measurement and Control
	3
	0
	0
	100

	CI 038
	Design of Intelligent Controllers
	3
	0
	0
	100

	CI 039
	Virtual Instrumentation
	3
	0
	0
	100

	CI 040
	Optimal Control And Filtering
	3
	0
	0
	100

	CI 041
	System Identification
	3
	0
	0
	100

	CI 042
	Special Elective
	3
	0
	0
	100


MA149 
MATHEMATICS FOR ELECTRICAL ENGINEERS 
  3  1  0  100
1.   
ADVANCED MATRIX THEORY 





    9
Matrix norms – Jordan canonical form – Generalised eigen vectors – Singular value decomposition – Pseudo inverse – Least square approximations – QR algorithm.

2.   
CALCULUS OF VARIATIONS 





    9
Variation and its properties Euler’s equation – Functionals dependent on first and   higher order derivates – Functional dependent on functions of several independent variables – Some applications – Direct methods: Ritz and Kanorovich methods.

3.  
LINEAR PROGRAMMING





    9
Basic concepts – Graphical and simplex methods – Transportation problem – Assignment problem.

4.   
DYANMIC PROGRAMMING 





    9
Elements of the dynamic programming model – Optimality principle – Examples of dynamic programming models and their solutions.
5.   
RANDOM PROCESS






    9
Classification – Stationery random processes – Auto correlation – Cross correlations – Power spectral density – Linear system with input – Gaussian process.

L = 45, TOTAL = 45
      
REFERENCE BOOKS

1. Lewis, D.W., ‘Matrix Theory’, Allied Publishers, Chennai (1995).
2. Bronson, R., ‘Matrix Operations’, Schaum’s Outline Series, McGraw–Hill, New York (1989).
3. Elsgolts, L., ‘Differential Equations and Calculus of Variations’, MIR Publishers, Moscow, (1970).
4. Gupta, A.S., ‘Calculus of Variations with Applications’, Prentice-Hall of India, New Delhi (1999).
5. Taha, H.A., ‘Operations Research – An Introduction’, Sixth Edition, Prentice-Hall of India, New Delhi (1999).
6. Gupta, P.K. and Hira, D.S., ‘Operations Research’, S.Chand & Co. New Delhi, (1999).
7. Ochi, M.K., ‘Applied Probability and Stochastic Processes’, John Wiley & Sons (1992).
8. Peeles Jr., P.Z., ‘Probability, Random Variables and Random Signal Principles’, McGraw-Hill Inc., (1993).
CI133 

CONTROL SYSTEM DESIGN 



3  0  0  100
1.  
INTRODUCTION TO DESIGN





    3
Systems performance and specifications – Compensators – Methodologies and assessment.

2.   
CLASSICAL CONTROLLERS DESIGN




  10
Proportional (P) – Integral (I) – derivatives (D) – PI – PD – PID controllers – Characteristics – Design – Tuning  - Manual and automatic.

3.   
FREQUENCY DOMAIN DESIGN





  12
Design of lag, lead, lead-lag compensators – Design using bode plots – Polar plots – Nichols charts – MIMO design.
4.   
STATE VARIABLE DESIGN





  15
Design by state feedback – Output feedback – Pole assignment technique – Design of state and output regulators – Design of reduced and full order observers – Introduction to robust control - H∞ control – Parameter optimisation.

5.  

CASE STUDIES 






                5
Radar tracking – Control of robot arm – Satellite altitude control – Temperature control.
L = 45, TOTAL = 45


REFERENCE BOOKS

1. S.Thompson, ‘Control Systems Engineering and Design’, Longman group, U.K.Ltd., 1989.
2. E.O.Doebelin, ‘Control Systems Principles and Design’, John Wiley 1990.
3. I.J.Nagrath and M.Gopal, ‘Control Systems Engineering’, Wiley eastern Ltd., 1982.
4. M.Gopal, ‘Modern Control Systems Theory’, Wiley Eastern Ltd, 1993.
CI132 

DIGITAL SIGNAL PROCESSING 


3  0  0  100
1. REVIEW OF DISCRETE TIME SYSTEMS  



    7
Discrete time signals – Sequences – Stability and Causality – Frequency domain Representation of Discrete time Systems and Signals – Two-dimensional sequences and systems – Z-transform – Z-Transform theorems and properties – Two–dimensional Z-transform.  Structures for discrete time system - Direct, cascade and parallel forms – Lattice structure.

2.   
THE DISCRETE FOURIER TRANSFORM  



  17
Representation of periodic sequences – The discrete Fourier series – Properties of the discrete Fourier series – Sampling Z-transform – Discrete Fourier transform – Properties of discrete Fourier transform – Linear convolution  - Decimation–in– time and decimation–in–frequency – FFT Algorithms, two–dimensional discrete Fourier transform – Spectral analysis – Time, frequency analysis of signals.

3.   
DIGITAL FILTER DESIGN TECHNIQUES 


        
  16
Introduction – Design of IIR digital filters from analog filters – Analog-digital transformation – Properties of FIR digital filters – Design of FIR filters using windows – A comparison of IIR and FIR digital filters.

4.
EFFECTS OF FINITE REGISTER LENGTH IN DIGITAL SIGNAL PROCESSING      

                                                                            5

Introduction – Effects of coefficient on quantisation – Quantisation in sampling analog signals – Finite register length effects in realizations of digital filters, Discrete Fourier transform computations.

                                                                     L = 45, TOTAL  = 45

REFERENCE BOOKS

1. Alan Oppenheim. V and Ronals W.Schafer, ‘Digital Signal Processing’, Prentice Hall of India Pvt. Ltd., New Delhi, 1989.
2. John-H Karl, ‘An Introduction to digital processing’, Academic Press INC, Harcourt Brace Jovanovich, Publishers, 1989.
3. Douglas F.Elliot, ‘Handbook of Digital Signal Processing – Engineering Applications’, Academic Press, 1987. King, Robert.
4. King, Robert, ‘Digital filtering in one and two dimensions, Design and applications’, Plenum Press, 1989.
5. V.Oppenheim and Ronald W.Schafer, ‘Discrete Time Signal Processing’, Prentice Hall of India Pvt. Ltd., New Delhi, 1992.
6. M.Bellanger, ‘Digital Processing Laboratory Experiments using C & TMS320 C31’, John Wiley & Sons, 1999.
CI131

SYSTEMS THEORY 




3  1  0  100

1. FREQUENCY DOMAIN DESCRIPTIONS 



    6
Properties of transfer functions – Impulse response matrices – Poles and zeros of transfer function matrices – Critical frequencies – Resonance – Steady state and dynamic sponse – Bandwidth.

2.   
STATE SPACE DESCRIPTION 




                9
Review of state model for systems – State transition matrix and its properties  - Free and forced responses – Controllability and observability – Kalman decomposition – Minimal realisation – Balanced realisation.

3.   
DESIGN IN STATE SPACE SYSTEMS 




    9
State feedback – Output feedback – Design methods – Pole assignment – Full order and reduced order observers – Deadbeat control – Deadbeat observers – Introduction to optimal control.

4.   
NON-LINEAR SYSTEMS 






  12
Types of non-linearity – Typical examples – Phase plane analysis – Limit cycles -Equivalent linearization – Describing functions – Chaotic behaviour. Need for model reduction – Aggregation techniques – Dominant pole concept – Model reduction via partial realisation – Time moment matching and pade approximation – Hankel norm model reduction – Comparative merits of various methods.
5.   
STABILITY








    9

Stability concepts – Equilibrium points – BIBO and asymptotic stability – Direct method of Lyapunov – Application to non-linear problems – Frequency domain stability criteria – Popov’s method and its extensions.

L = 45, TOTAL = 60

REFERENCE BOOKS

1. M.Gopal, “Modern Control Engineering”, Wiley, 1996.
2. Ogatta, “Modern Control Engineering”, PHI, 3rd Edition, 1997.
3. G.J.Thaler, “Automatic control systems”, Jaico publishers, Chennai, 1993.
CI134

TRANSDUCERS, SIGNAL CONDITIONING, TRANSMISSION & 

             
DISPLAY 






3  0  0  100

1.   
SENSORS FOR TRANSDUCERS





  15
Classification of transducers – Potentiometers – Differential transformers – Resistance strain gauges – Capacitance sensors – Eddy current sensors – Piezoelectric sensors - Photo-electric sensors – Resistance temperature detectors – Thermistors – Thermocouples – Elastic elements – Hall effect sensors – Electro dynamic sensors – Nuclear radiation sensors – Ultra sonic sensors – Smart sensors – Fibre optic sensors – Semiconductor IC sensors.

2.   
SIGNAL CONDITIONING CIRCUITS



                8
Wheat stone bridge circuits – Operational amplifiers – Instrumentation amplifiers – Active filters – Modulation and demodulation circuits – F/V and V/F converters – I/P and P/I converters D/A and A/D converters – Multiplexers and S/H circuits.

3.   
COMPUTER BASED SIGNAL CONDITIONING

                5
Microprocessor and micro controller for signal conditioning – PC based data acquisition systems.

4.   
DATA TRANSMISSION






  10
Digital and analog data transmission – Wire and radio transmission – Fibre optic data transmission – Modulation technique for digital data transmission – Hydraulic and pneumatic data transmission – RS 232 and IEEE 488 standards – LAN.

5.   
DISPLAY AND RECORDING DEVICES 



    7
LED and LCD displays – Seven segment displays – Display multiplexing – Dot matrix bar graph displays – CRTs – Analog and digital oscilloscopes – Analog and digital recorders.

L = 45, TOTAL = 45

REFERENCE BOOKS

1. Jones, B.E., “Instrument Technology”, Vol.3 Butter worth and Co., Publishers, 1987.
2. Neubert, “Instrument Transducers”, Oxford University press, 1998.
3. Ernest O. Doebelin, “Measurement Systems”, McGraw-Hill Publishing Co., 1990.
4. James Dally, W., “Instrumentation for Engineering Measurements”, John Wiley & sons, Inc., 1993.
5. Patranabis, D., “Sensors and Transducers”, Wheeler Publishing, 1997.
6. C.S.Rangan, G.R.Sarma, V.S.V.Mani, “Instrumentation Devices and systems”, Tata McGraw-Hill Publishing Co. Ltd., Second Edition, 1999.
CI142 

DIGITAL CONTROL SYSTEM 



   3 0 0 100
1. INTRODUCTION              





              10
Sampling and holding – Sample and hold devices – D/A and A/D conversion – Reconstruction – Z transform – Inverse Z transform – Properties – Pulse transfer function and state variable approach – Review of controllability, observability.

2. DESIGN USING TRANSFORM AND STATE SPACE TECHNIQUES  12
Methods of discretisation – Comparison – Direct design – Frequency response methods – State space design – Pole assignment – Optimal control – State estimation in the presence of noise – Effect of delays.

3.
COMPUTER BASED CONTROL 




              13
Selection of processors – Mechanization of control algorithms – PID control laws predictor merits and demerits – Application to temperature control – Control of electric drives – Data communication for control.

4.
QUANTIZATION EFFECTS AND SAMPLE RATE SELECTION             10
Analysis of round off error – Parameter round off – Limit cycles and dither – Sampling theorem limit – Time response and smoothness – Sensitivity to parameter variations – Measurement noise and antialising filter – Multirate sampling.

L = 45, TOTAL = 45
      REFERENCE BOOKS
1. Gopal.M., “Digital control Engineering “, Wiley Eastern Ltd.,1989.
2. G.F.Franklin, J.David Powell, Michael Workman, “Digital control of Dynamic Systems”, 3rd Edition, Addison Wesley, 2000.
3. Paul Katz, “Digital control using Microprocessors”, Prentice Hall, 1981.
4. Forsytheand.W.Goodall.R.N., “Digital Control”, McMillan,1991.
5. Chesmond, Wilson, Lepla, “Advanced Control System Technology”, Viva – low price edition, 1998.
CI141

MEASUREMENT AND INSTRUMENTATION 

   3  0  0  100
1. INTRODUCTION





                            6
Functional elements of an instrument - Static and dynamic characteristics - Response of first and second order instruments to step, ramp and sinusoidal inputs – Uncertainty in measurement – Systematic and random errors - Error propagation – Significant figures.

2. TEMPERATURE MEASUREMENT  



              10
Filled in and bimetallic thermometers - RTD, thermistor, thermocouple and associated circuitry - Radiation and optical pyrometry - Digital IC thermometers - Accuracy, errors and compensation.

3. PRESSURE MEASUREMENT 




              10
Low and high-pressure measurement – Differential pressure measurement - Force balance types - Displacement, diaphragm and piezoelectric types - Pressure standards and calibration.

4. FLOW – MEASUREMENT 



                          10
Flow velocity (insertion-type) measurement - Pitot tube, hot wire and hot film anemometers - Drag force and turbine flow meters - Flow rates by pressure variation measurement-venturi, flow nozzle and orifice meters - Ultrasonic and cross correlation flow meters.

5. MISCELLANEOUS MEASUREMENTS 


                            9
Level, density, viscosity and PH measurement – Displacement, velocity and acceleration measurements - Force and torque measurements testing and calibrating of various measuring instruments.

L = 45, TOTAL = 45

REFERENCE BOOKS

1. Patranabis.D., “Principles of Industrial Instrumentation,” McGraw-Hill Publishing company, 1984.
2. Eckman D.P., “Industrial Instrumentation”, Wiley Eastern Publishers, 1988.
3. Ernest. O. E. Doebelin, “Measurement Systems”, McGraw-Hill publishing company, 1990.
4. James.W.Dally, “Instrumentation for Engineering Measurement”, John Wiley & Sons, Inc., 1993.
CI032

PC BASED INSTRUMENTATION 


3  0  0  100
1. INTRODUCTION




                                        6
Review of microprocessors, microcomputers, micro processing systems - Input-output structures - Measurement of digital computer power and performance.
2. INTERFACING  





                          12
Analogue signal conversion – Interface components and techniques - Signal processing - Interface systems and standards – Communications.
3. SOFTWARE 







              12
Real time languages – Programming real time systems - Discrete PID algorithms -Real time operating systems - Case studies in instrumentation.
4. APPLICATION EXAMPLES IN MEASUREMENT AND CONTROL       15
PC based data - Acquisition systems - Industrial process measurements, like flow temperature, pressure, and level PC based instruments development system.
L = 45, TOTAL = 45

REFERENCE BOOKS

1. Ahson, S.I., “Microprocessors with applications in process control”, Tata McGraw-Hill Publishing Company Limited, New Delhi, 1984.
2. George Barney C., “Intelligent Instrumentation”, Prentice Hall of India Pvt. Ltd., New Delhi, 1998.
3. Krishna Khan, “Computer based industrial control”, Prentice Hall, 1997.
EB037

DIGITAL SIGNAL PROCESSOR FOR DIGITAL DESIGN 

2  0  3  100
1.   
INTRODUCTION







    9
Fourier Transform – DFT – FFT – Signal processing – Digital filters – FIR and IIR filters – Need for special hardware for DSP.

2.   
TEXAS PROCESSORS FOR DSPI 




    9
Architecture – Addressing modes – Instruction set – Programming – Peripherals – memory – Applications.

3.   
ANALOG DEVICES PROCESSORS FOR DSP   


    9
Architecture – Addressing modes – Instruction set – Programming – Peripherals – memory – Applications.

4.   
INTERFACE WITH DIGITAL SIGNAL PROCESSORS 

    9

Digital and analog Interface – Host interface – Memory interface – DMA ports – Serial ports.

5.   
SPECIAL PROCESSORS FOR MOTOR CONTROL 


    9
Programs and special features for motor control – PWM generation – Fuzzy and neural control – Online simulation – Programs for PID controllers and compensators.

L = 30, TOTAL = 75
CI031

ROBOTICS AND AUTOMATION 


3  0  0  100
1.   
INTRODUCTION







  12
Geometric configuration of robots – Manipulators – Drive systems – Internal and external sensors – End effectors – Control systems – Robot programming languages and applications – Introduction to robotic vision.

2. 

ROBOT ARM KINEMATICS




                9
Direct and inverse kinematics – Rotation matrices – Composite rotation matrices – Euler angle representation – Homogenous transformation – Denavit Hattenberg representation and various arm configuration.
3. 

ROBOT ARM DYNAMICS 




                7
Lagrange – Euler formulation, joint velocities – Kinetic energy – Potential energy and motion equations – Generalised D’Alembert equations of motion.
4. 

PLANNING OF MANIPULATOR TRAJECTORIES 

               6
General consideration on trajectory planning joint interpolation & Cartesian path trajectories.
5. 

CONTROL OF ROBOT MANIPULATORS



  10
PID control computed, torque technique – Near minimum time control – Variable structure control – Non-linear decoupled feedback control – Resolved motion control and adaptive control.
L = 45, TOTAL = 45

REFERENCE BOOKS
1. Fu, K.S. Gonazlez, R.C. and Lee, C.S.G., “Robotics (Control, Sensing, Vision and Intelligence), McGraw-Hill, 1968 (II printing).
2. Wesley, E. Sryda, “Industrial Robots: Computer interfacing and Control” PHI, 1985.
3. Asada and Slotine, “Robot Analysis and Control”, John Wiley and Sons, 1986.
4. Philippe Coiffet, “Robot Technology” Vol. II (Modelling and Control), Prentice Hall INC, 1981.
5. Groover M. P. Mitchell Wesis., ‘Industrial Robotics Technology Programming and Applications’, Tata McGraw-Hill, 1986.
CI033

ADAPTIVE CONTROL SYSTEMS


3  0  0  100
1. 

INTRODUCTION 







    5

Definitions – Essential aspects – Classifications of adaptive control systems.

2. 

MODEL REFERENCE ADAPTIVE SYSTEMS 



  15

Different configurations and classifications of MRAC – Mathematical description – Direct and indirect model reference adaptive control – MIT rule for continuos time MRAC systems – Lyapunov approach and hyper stability approach for continuous time and discrete time MRAC systems – Multivariable systems – Stability and convergence studies.

3. 

SELF TUNING REGULATORS





  15
Different approaches to self-tuning – Recursive parameter estimation – Implicit and explicit STR – LQG self-tuning – Convergence analysis – Minimum variance and pole assignment approaches to multivariable self-tuning regulators.

4. 
RECENT TRENDS AND APPLICATIONS OF ADAPTIVE CONTROL   10     

Recent trends in self-tuning – Robustness studies – Multivariable systems  - Model updating – General-purpose adaptive regulator – Application to power systems – Electric drives – Process control.

L = 45, TOTAL = 45
REFERENCE BOOKS

1. Chalam, V.V., “Adaptive Control Systems”, Techniques & Applications, Marcel Dekker, Inc. NY and Basel, 1987.
2. Eveleigh, V.W., “Adaptive Control and Optimisation Techniques”, McGraw-Hill, 1967.
3. Narendra and Annasamy, “Stable Adaptive Control Systems”, Prentice Hall, 1989.
4. Astry, S. and Bodson, M., “Adaptive Control”, Prentice Hall, 1989.
CI034

DIGITAL INSTRUMENTATION



3  0  0  100
1. 

INTRODUCTION 







    8
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.

2. 

DIGITAL METHODS OF MEASUREMENTS 



  15

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 error in digital meters, hidden errors in conventional ac measurements – RMS detector in digital multimeters – Mathematical aspects of RMS.

3.   
DIGITAL DISPLAY & RECORDING DEVICES


    8
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.

4. 

SIGNAL ANALYSIS 






    6
Amplifiers, filters, transmitter, receiver, wireless base and mobile station test sets, noise figures meters, RF network analyser and high frequency signal sources.

5. 

CURRENT TRENDS IN DIGITAL INSTRUMENTATION

    8

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.

L = 45, TOTAL = 45
     
REFERENCE BOOKS

1. Bouwens, A.J., “Digital Instrumentation”, McGraw Hill, 1984.
2. John Lenk, D., “Handbook of Micro computer based Instrumentation and Control”, PHI, 1984.
3. Doebelin, ‘Measurement System, Application & Design’, IV Ed, McGraw-Hill, 1990.
4. ‘Product catalogue’, Hewlet Packard, 1996.
CI035

BIO MEDICAL INSTRUMENTATION 


3  0  0  100 
1. BASIC CONCEPTS OF BIO MEDICAL INSTRUMENTATION 
    6
Terminology – Generalised medical instrumentation system – Measurement constrains – Classification – Interfacing and modifying inputs – Bio statistics – Static and dynamic characteristic – Regulation of medical devices – Electrical safety in medical environment.

2. BASIC SENSORS AND SIGNAL PROCESSING 

              12
Displacement measurements – Resistive sensors – Bridge circuits – Inductance, capacitance and piezo electric sensor – Temperature measurements – Thermocouples – Radiation thermometry – Fibre optic temperature sensors – Optical measurements – Op-amp circuits – Phase sensitive demodulation – Oscillographic, galvanometric and potentiometric recorders – Microcomputers in bio medical instrumentation.

3. BIO POTENTIALS AND MEASUREMENTS 



    6
Electric activity and excitable cells – Functional organization of peripheral nervous system. ENG, EMG, ECG, EEG & MEG – Bio-potential electrodes – Electrolyte interface. Polarization – Body surface recording electrodes – Electrodes for electric simulation of tissues – Practical hints for using electrodes – Bio potential amplifiers.

4.   
BLOOD PRESSURE, FLOW AND SOUND MEASUREMENT 
8
Direct and indirect blood pressure measurement and analysis – Bandwidth requirement – Typical waveforms – Phono-cardiography – Tonometry – Electro magnetic and ultrasonic flow meters – Photo plethysmography.

5. CLINICAL MEASUREMENT AND IMAGING SYSTEMS 
             15
Respiratory instruments – Transducers, spirometers, pulmonary measurements and instruments – Oxymeter – Laser application in medicines – Pulsed ruby, Nd Yag, Argon and Carbon-dioxide lasers – X-ray machines – Fluoroscopic machines, thermogram equipments – Ultrasonic imaging – Scanning methods and applications – Image evaluation and processing in medical field – Artificial assist devices.

L = 45, TOTAL = 45
REFERENCE BOOKS
1. Khandpur R.S., “Handbook of Bio-medical Instrumentation”, Tata McGraw-Hill Publication Company, 1989.
2. Dean D.E. Marre A., “Bio electronic Measurements”, Prentice Hall, 1983.
3. All Evans, “ The Evaluation of Medical Images, “Adam Hilger publication, 1981.
4. John G.Webster, “Medical Instrumentation application and design”, John Wiley and Sons, 1999.
5.   
Cromwell. L.Fred J.Webbell, “Bio medical Instrumentation and measurements”, Prentice Hall, 1995.

CI 036 
THEORY AND DESIGN OF NEURO – FUZZY CONTROLLERS 

               3  0  0  100

1. 

NEURAL NETWORK   





              10
Introduction - Biological neurons and their artificial models – Learning, adaptation and neural networks learning rules types of neural networks – Single layer, multiplayer – Feed forward, feedback networks; back propagation – Learning and training – Hop field network.
2.

NEURAL NETWORKS IN CONTROL 




  10
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.

3. 

FUZZY LOGIC   







  10
Fuzzy sets – Fuzzy operation – Fuzzy arithmetic – Fuzzy relations – Fuzzy relational equations – Fuzzy measure – Fuzzy functions – Approximate reasoning – Fuzzy propositions – Fuzzy quantifiers – If–then rules.

4. 

NEURAL NETWORKS IN CONTROL




  15
Structure of fuzzy logic controller – Fuzzification models – Database – 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. 

L = 45, TOTAL = 45

REFERENCE BOOKS
1. Jacek. M. Zurada, “Introduction to Artificial Neural Systems”, Jaico Publishing House, 1999.
2. Kosko, B. “Neural Networks and Fuzzy Systems”, Prentice Hall of India Pvt. Ltd., 1994.
3. Klir G.J. & Folger T.A. “Fuzzy sets, uncertainty and information”, Prentice Hall of India Pvt. Ltd., 1993.

4. Zimmerman H.J., “Fuzzy set theory – and its application” – Kluwer Academic Publishers, 1994.
5. Driankov, Hellendroon, “Introduction to Fuzzy Control”, Narosa Publishers.
6. Farin Wah S.S., Filev, D. Langari, R. “Fuzzy control synthesis and analysis”, John Wiley and Sons, 2000.
CI037

INTERNET BASED MEASUREMENT AND CONTROL  3  0  0  100

1. 

BASIC INTERNET CONCEPTS 





    8

History of Internet – RFCs, FYIs and STDs – Security – Protocols – Internet addressing – DNS and directory services.

2. 

INTERNET APPLICATION




                7

Electronics Mail, Newsgroups, UUCP, FTP, Telnet, Finger etc.

3. 

WORLD WIDE WEB 






    8

Overview – Hypertext Mark-up language – Uniform resources locators – HTTP protocol – Common gateway interface – Multipurpose internet mail extensions – Web browsers such as Netscape, Internet Explorer.

4. 

JAVA PROGRAMMING LANGUAGE 




  13

History – Language features – Classes, object and methods – Sub classing dynamic binding – Packages – Exceptions – Multithreading – JVM and security – Over view of class library: I/O, AWT and NET – JDBC, Object serialisation – remote method invocation – Java script – Java vs C++.

5. 

MISCELLANEOUS TOPICS





    9

Intranets – Internet commerce – Internet and VRML – Active X.

L = 45, TOTAL = 45

      
REFERENCE BOOKS

1. April Marine, Susan Kirkpatrick, Vivian Neou and Carol Ward, ‘Internet: Getting started’, PTR Prentice Hall, 1994.

2. Ed Krol, ‘The whole Internet: User’s guide and catalogue’, O’Reilly & Associates Inc., 1992.

3. William E. Weinman, ‘The CGT book’, New Riders, 1996.

4. Deitel and Deitel, ‘Java: How to Program’, Prentice Hall, 1997.

5. Gary Cornell and Cay S. Horstmann, ‘Core Java (second edition)’, Sunsoft Press, 1997.

6. Ted Coombs, Jason Coombs and Don Brewer, ‘Active X Source book’, John Wiley & sons, 1996.

7. Douglas E. Corner, ‘Computer Networks and Internet’, Prentice Hall, 1999.

8. Mark Austin, David Chancogne, “Introduction to Engineering Programming in C and Java”, John Wiley & Sons, 1999.

9. Raymond Greenlaw, “Fundamentals f the internet and the world wide web”, Tata McGraw-Hill, ND, 1999.

CI038

DESIGN OF INTELLIGENT CONTROLLERS 
               3  0  0  100 

1. 

INTRODUCTION



                 


    6

Model based controllers – Adaptive controllers – Model reference adaptive control model identification adaptive controllers – Optimal control – Predictive control.

2. 

ARTIFICIAL INTELLIGENT BASED SYSTEMS 


    9 

Natural language system – Perception system for vision speech and touch – Expert or knowledge based system – Knowledge acquisition – Knowledge of representation inference strategy – Expert controller.

3. 

FUZZY LOGIC SYSTEM 






    8

Introduction – Fuzzy controller – Fuzzyfier – Knowledge base – Defuzzyfier – Fuzzy logic tools – Fuzzy logic controller examples.

4. 

ARTIFICIAL NEURAL NETWORK  




  12

Introduction – Artificial network – Classification based on topology and learning method – Learning rules – Perception – Multi I/P and multi O/P perception – Multi layer artificial neural network – Error propagation learning algorithm – Neural controllers.

5. 

VLSI IMPLEMENTATION OF NEURAL NETWORKS 

  10

Analog and digital techniques – Hybrid systems – Special purpose VLSI chips – Neuro control fuzzy systems.

 
L = 45, TOTAL = 45

REFERENCE BOOKS

1. Gupta, M.M. and Rao, D. H., “Neuro Control Systems, Theory and Application”, IEEE, Press, USA, 1994.

2. Hertz, John, Krogh, Anders and Palmer, Richard, G., “Introduction to the theory of neural computation”, Addison-Welsley, New York, 1991.

3. King, P.J. and Momdoni, E.H., “The application of fuzzy control system to industrial processes”, 6th IFAC Congress on control technology in the services of man, 1975.

4. Nelson, Morgan, “Artificial neural networks: Electronics implementation”, IEEE Computer Society Press, USA, 1990.

5. Togai, M and Watanbe, H.A., “Fuzzy Interference Engine on a VLSI Chip – Design and Implementation”, 2nd Fuzzy System Symposium, 1986.

CI039

VIRTUAL INSTRUMENTATION



   3  0  0  100 

1. 

REVIEW OF VIRTUAL INSTRUMENTATION 


    6

Historical perspective, advantages, etc., block diagram and architecture of a virtual instrument.

2. 

DATA – FLOW TECHNIQUES 





    6

Graphical programming in data flow, comparison with conventional programming.

3. 

VI PROGRAMMING TECHNIQUES 




    8

Vis and sub-Vis, loops and charts, arrays, clusters and graphs, case and sequence structures, formula nodes, local and global variables, string and file I/O.

4. 

DATA ACQUISITION AND INSTRUMENT INTERFACE

  10

ADC, DAC, DIO, counters & timers, PC hardware structure, timing, interrupts, DMA, software and hardware installation, current loop, RS 232/RS485, GPIB, USB & PCMCIA.

5. 

ANALYSIS TOOLS AND APPLICATION 


              15

Some tools from the advanced analysis tools revalent to the discipline may be included e.g. Fourier Transform, power spectrum, correlation methods, windowing & filtering. VI applications in various fields – VISA and IVI – Image acquisition and processing.

L = 45, T = 0, P = 0, TOTAL = 45

REFERENCE BOOKS
1. Gary Johnson, ‘Lab view graphical programming’, II Ed., McGraw Hill, 1997.

2. Lisa K Wells & Jeffrey Travels, ‘Lab view for everyone’, Prentice Hall, 1997.

3. Sokoloff, ‘Basic Concepts of lab view 4’, Prentice Hall, 1998.

4. S. Gupta, J.P. Gupta, ‘PC interfacing for Data Acquisition & Process Control’, 2nd Ed., Instrument Society of America, 1994.

CI040

OPTIMAL CONTROL AND FILTERING 

3  0  0  100

1. 

INTRODUCTION 







    8

Statement of optimal control problem – Problem formulation and forms of optimal control – Selection of performance measures. Necessary conditions for optimal control – Pontryagin’s minimum principle – State inequality constraints – Minimum time problem.

2. 

LQ CONTROL PROBLEMS AND DYNAMIC PROGRAMMING 
  10
Linear optimal regulator problem – Matrix Riccatti equation and solution method – Choice of weighting matrices – Steady state properties of optimal regulator – Linear tracking problem – LQG problem – Computational procedure for solving optimal control problems – Characteristics of dynamic programming solution – Dynamic programming application to discrete and continuous systems – Hamilton Jacobi Bellman equation.

3. 

NUMERICAL TECHNIQUES FOR OPTIMAL CONTROL

    8

Numerical solution of 2-point boundary value problem by steepest descent and Fletcher Powell method solution of Ricatti equation by negative exponential and interactive methods

4. 

FILTERING AND ESTIMATION 



                9

Filtering – Linear system and estimation – System noise smoothing and prediction – Gauss Markov discrete time model – Estimation criteria – Minimum variance estimation – Least square estimation – Recursive estimation.

5. 

KALMAN FILTER AND PROPERTIES 




  10

Filter problem and properties – Linear estimator property of Kalman Filter – Time invariance and asymptotic stability of filters – Time filtered estimates and signal to noise ratio improvement – Extended Kalman filter.

                                                                                 L = 45, TOTAL = 45 

      
REFERENCE BOOKS

1. Krik D.E., ‘Optimal Control Theory – An introduction’, Prentice hall, N.J., 1970.

2. Sage, A.P., ‘Optimum System Control’, Prentice Hall N.H., 1968.
3. Anderson, BD.O. and Moore J.B., ‘Optimal Filtering’, Prentice hall Inc., N.J., 1979.
4. S.M. Bozic, “Digital and Kalman Filtering”, Edward Arnould, London, 1979.
5. 
Astrom, K.J., “Introduction to Stochastic Control Theory”, Academic Press, Inc, N.Y., 1970. 
CI041

SYSTEM IDENTIFICATION    



   3  0  0  100 
1. 

CONVENTIONAL METHODS OF SYSTEM MODELLING 

    9
Impulse response – Frequency response – Step response methods – Signal modelling.
2. 

DIGITAL SIMULATION OF PROCESSES 



    6
Discretisation techniques – Runge-Kutta method – Z-transform method – Use of simulation packages – Simulation of first and second order system with and without dead time.

3. 

EXPANDING MEMORY IDENTIFICATION TECHNIQUES 
    9

Off-line – Online methods – Recursive least squares – Modified least squares techniques – Fixed memory – R’s algorithm – Maximum likelihood – Instrument variable – tochastic approximation techniques.
4. 

STATE ESTIMATION TECHNIQUES 




    9
Introduction to state estimation – Open loop observes – Asymptotic observer.
5. 

ADAPTIVE OBSERVER






  12

Suzuki method – With different identification techniques – Extension to multi variables system – Extended Kalman filter.

L = 45, TOTAL = 45

REFERENCE BOOKS
1. Isermann R., ‘Digital Control Systems’, Vol. I & II, Narosa Publishing House, Reprint, 1993.
2. Mendel J.M., ‘Discrete Techniques of Parameter Estimation’, Marcel Dekkar, New York, 1973.
3. 
Goodwin G.C. and Sin S.K., ‘Adaptive Filtering, Prediction and Control Filtering, Prediction and Control’, Prentice Hall Inc., New Jersey, 1984.
PS036
VISUAL LANGUAGE AND ITS APPLICATION TO ELECTRICAL ENGINEERING 





   3 0 0 100

1. HISTORICAL DEVELOPMENT OF PROGRAMMING

   6
Procedural programming – Structural programming – Object oriented programming – windows programming – Event driven programming – Conceptual comparison

2. WINDOWS PROGRAMMING 





  10
Over view of windows programming – Data types – Resources – Controls – Windows messages – Device contexts – Document interfaces – Dynamic link libraries – SDK (software development kit tools) – Context help.
3.
VISUAL BASIC PROGRAMMING




  10 

Form design – Over view – Programming fundamentals – VBX controls – Graphic applications – Animation – Interfaces – File system control – Data control – Data base application.

4.
VISUAL C++ PROGRAMMING





  14
Frame work classes – VC++ components – Resource handling – Event handling – Message dispatch system – Model and modeless system – Model and model – Less dialogues – Importing VBX controls – Document – View architecture – Sterilization – Multiple document – Splitter windows – Coordination between controls – Sub-classing.

5.
CASE STUDIES 





    
                9
Application to electrical engineering problems.

L = 45, TOTAL = 45

REFERENCE BOOKS
1. David Kurlinski, J., ‘Inside Visual C++’, Microsoft press, 1993.
2. Microsoft Visual C++ and Visual Basic manuals.
PX032

MICRO-CONTROLLER BASED SYSTEM DESIGN  
3  0  0  100 
1. 

PROGRAMMING FRAME WORK    



                9
8096 CPU structure – Register file – Assembly language – Addressing mode – Instruction set – Simple programs.

2. 

REAL TIME CONTROL    





    9
8086 interrupt structure – Interrupt control priorities – Critical region – programmable timers – Interrupt density and interval constraints – Real time clock.

3. 

INPUT / OUTPUT PORTS    





    9
High speed inputs: Modes, interrupt and status – High speed outputs: HSQ cam – Software timers – Input port – Output ports – I/O control and status register. 

4. 

8096 EXPANSION METHODS  





    9
Bus – Control – Memory timing – External RAM and ROM expansion – PWM control – A/D interface – Serial port.
5. 

SOFTWARE BLOCKS AND APPLICATIONS 



    9
Queues, Tables and strings – State machine – Key switch parsing – Application of 8096 controller to generate fating signal for converter and inverter.
L = 45, TOTAL = 45   

TEXT BOOK
1. John B.Peatman, ‘Design with micro-controllers’, McGraw Hill International    
      
Ltd., Singapore, 1989.
REFERENCE BOOKS 
1. Santa Clara, ‘Intel manual on 16-bit embedded controllers’, 1991.
2. Michael Slater, “Microprocessor based design - A comprehensive guide to effective hardware design’, Prentice Hall, New Jers.

