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Vision & Mission of the Department

Vision

To create a centre for imparting technical education with global recognition and to conduct research on cutting edge of technology to meet the current and future challenges of society and industry

Mission 

· To provide well–balanced curriculum to acquire professional competencies and skills

· To advance knowledge, create passion for learning, foster innovation and nurture talents towards serving the society and the country. 
· To offer Post graduate and research programs

Program Educational Objectives (PEOs)
The Instrumentation Technology engineering faculty in consultations with its stakeholders, Established the following program educational objectives, a student accomplish   after 3- 4 years of his/her graduation:

PEO1 Fundamental Knowledge: Graduates acquire a firm foundation in Mathematics, Basic Sciences and Engineering fundamentals necessary to formulate, solve and analyze Electronics, Instrumentation, Control and Automation engineering problems and pursue higher studies.

PEO2 Core Competence: Graduates Possess technical knowledge for professional careers in instrumentation, electrical, electronics and control related fields that cater to the needs of society. 

PEO3 Breadth: Graduates serve in the educational institutions, research organizations, core Electronics, Instrumentation and control industries 

PEO4 Professional Attributes: Graduates will have the highest integrity, social responsibility, teamwork skills and leadership capabilities in their professional career.

PEO5 Life-Long Learning: Graduates will continue to develop their knowledge and expertise by pursuing their higher studies/research activities in the premier institutions/ organizations 

Program outcomes (POs)
Students graduating from the Department of Instrumentation Technology at Dr. AIT Bangalore will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals to the solution of complex problems in Electronics and Instrumentation Engineering.

2. Problem analysis Identify, formulate and analyze complex problems related to Electronics and Instrumentation Engineering using first principles of mathematics, natural sciences, and engineering sciences.

3. Design/development of solutions: Design solutions for complex Electronics and Instrumentation Engineering problems and design system components or processes that meet the specified needs with appropriate consideration for the public health and safety, cultural, and the societal, and environmental considerations.

4. Conduct investigations of complex problems: Use research based knowledge and methods including design of experiments, analysis and interpretation of data, and synthesis of the information to provide valid conclusions related to Electronics, Instrumentation and Control Engineering.

5. Modern tool usage: Create, select and apply appropriate state-of-the-art techniques, resources and modern engineering and computing tools to solve complex Electronics, Instrumentation and Control Engineering problems with an understanding of the limitations.

6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to the professional engineering practice.
7. Environment and sustainability: Understand the impact of the professional engineering solutions in societal and environmental contexts, and demonstrate the knowledge of, and need for sustainable development.
8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of the engineering practice.
9. Individual and team work: Function effectively as an individual, and as a member or leader in diverse teams, and in multidisciplinary settings.
10. Communication: Communicate effectively on complex engineering activities with the engineering community and with society at large, such as, being able to comprehend and write effective reports and design documentation, make effective presentations, and give and receive clear instructions.
11. Project management and finance:  Demonstrate knowledge and understanding of the engineering and management principles and apply these to one’s own work, as a member and leader in a team, to manage projects and in multidisciplinary environments.
12. Life-long learning: Recognize the need for and have the preparation and ability to engage in independent and life-long learning in the broadest context of technological change.

13. Able to use embedded system in the field of measurement, control, calibration and industrial automation. 
SCHEME OF TEACHING & EXAMINATION

INSTRUMENTATION TECHNOLOGY

V SEMESTER 
ACADEMIC YEAR OF ADMISSION 2013-14 
	Subject

Code
	Title
	Teaching Department
	Teaching hours/week
	Examination

	
	
	
	L
	T
	P
	Credits
	Duration

(hrs)
	CIE
	Theory/

Practical

SEE
	Total

Marks

	HS03
	Management and Entrepreneurship
	MBA
	04
	00
	00
	04
	03
	50
	50
	100

	IT51
	Advanced Control Systems
	IT
	03
	02
	00
	04
	03
	50
	50
	100

	IT52
	Digital Signal Processing 
	IT
	03
	02
	00
	04
	03
	50
	50
	100

	IT53
	Microcontrollers
	IT
	04
	00
	00
	04
	03
	50
	50
	100

	IT54
	Biomedical Instrumentation
	IT
	03
	00
	00
	03
	03
	50
	50
	100

	IT55
	Object Oriented Programming Language C++ and Data Structure
	IT
	04
	00
	00
	04
	03
	50
	50
	100

	ITL56
	Microcontroller lab
	IT
	-
	-
	03
	1.5
	03
	50
	50
	100

	ITL57
	Measurements and Virtual Instrumentation  LAB
	IT
	-
	-
	03
	1.5
	03
	50
	50
	100

	Total
	21
	04
	06
	26
	24
	400
	400
	800


SCHEME OF TEACHING & EXAMINATION

INSTRUMENTATION TECHNOLOGY

VI SEMESTER 
ACADEMIC YEAR OF ADMISSION 2013-14
	Subject

Code
	Title
	Teaching Department
	Teaching hours/week
	Examination

	
	
	
	L
	T
	P
	Credits
	Duration

(hrs)
	CIE
	Theory/
Practical

SEE
	Total

Marks

	IT61
	Communication Systems

	IT
	04
	00
	  00
	04
	03
	50
	50
	100

	IT62
	Process Control System
	IT
	04
	00
	00
	04
	03
	50
	50
	100

	IT63
	Automation in Process Control
	IT
	04
	00
	00
	04
	03
	50
	50
	100

	IT64x
	Elective-1 (Group–A)
	IT
	04
	00
	00
	04
	03
	50
	50
	100

	IT65x
	Elective-2 (Group–B)
	IT
	04
	00
	00
	04
	03
	50
	50
	100

	ITL66
	Control System & Data Converters Lab
	IT
	-
	-
	03
	1.5
	03
	50
	50
	100

	ITL67
	Digital Signal Processing Lab
	IT
	-
	-
	03
	1.5
	03
	50
	50
	100

	ITP68
	Mini Project
	IT
	-
	-
	04
	02
	03
	50
	50
	100

	Total
	20
	00
	10
	25
	24
	400
	400
	800


	Electives – 1 (Group – A)
	Electives – 2  (Group – B)

	Sl. No.
	Subject Code
	Title of the Subject
	Sl. No.
	Subject Code
	Title of the Subject

	1
	IT641
	Aircraft Instrumentation
	1
	IT651
	Analytical Instrumentation 

	2
	IT642
	DSP Architecture
	2
	IT652
	Digital Image Processing          

	3
	IT643
	Robotics and Automation
	3
	IT653
	Power Electronics and Drives

	4
	IT644
	Control System Components
	4
	IT654
	Micro and Smart Systems Technology


*Interdepartmental Elective can be opted from 5th Sem onwards 
	Subject Title: MANAGEMENT AND ENTREPRENEURSHIP

	Sub Code : HS03
	No of credits : 4=4:0:0
	No of hrs/week :  4

	Exam duration : 3hrs
	Exam Marks : 100


Course Objectives:
· To help students understand the concepts of management and develop managerial skills.

· To give an insight about the entrepreneurial process and be able to recognize the qualities of an entrepreneur.

· To have a clear understanding of the activities involved in establishing a business venture.
Note: One question from each Unit of 20 marks each.  Questions from Unit 2 and 4 will have internal choice.
	Unit No.
	Syllabus Content
	No. of Hours

	1
	MANAGEMENT: Introduction-meaning-nature andcharacteristics of management, scope and functional area of management, management as a science or art of profession, management and administration roles of management, levels of management, Development of management thought -Early management approaches, Modern management approaches.
	08 Hours

	2
	PLANNING, ORGANIZING, DIRECTING AND CONTROLLING:
PLANNING: Meaning and Nature, Types of Plans and Steps in Planning process. 

ORGANIZING: as a Managerial function – Nature and purpose of organization, principles of organization, types of organization.  Departmentation, Committees, Centralization Vs Decentralization of authority and responsibility span of control, MBO and MBE; Staffing: Nature and importance of staffing, process of selection and recruitment, types of interviews. Decision Making Process. 

DIRECTING: Meaning and nature of directing, leadership styles – Autocratic, Democratic, Charismatic, Laissez faire and Participative. Leadership theories – Trait, Behavioural and Contingency.  Team Building & Group Dynamics – Introductionto  Motivation theories – Maslow, Herzberg, Carrot & Stick &Mcgregor’s Theory of X & Y. Communication – meaning and importance, types.

CO-ORDINATION: Meaning and importance of Co-ordination

CONTROLLING: Meaning and steps in controlling-Essentials of a sound control system-Types of control, Method of establishing control (in brief)
	10 Hours

	3
	ENTREPRENEUR: Meaning, evolution of the concept, functions of an Entrepreneur, types of entrepreneur, Entrepreneur – an emerging class. Stages in Entrepreneurial process, Role of Entrepreneurs in economic development, Entrepreneurship-its barriers.Reasons for success and failure of an entrepreneur, Entrepreneurial Life Cycle, Areas of entrepreneurship in Indian context, Difference between Entrepreneur & Manager
	10 Hours

	4
	SMALL SCALE INDUSTRY:  Ancillary Industry and Tiny Industry , Definition;, Characteristics; Need and rationale: Objectives, Scope and role of SSI in economic Development, Advantages of SSI, problems of SSI, Steps to start an SSI,Government Policy towards SSI; Introduction to GATT/ WTO/ LPG. Forms of ownership.

SUPPORTING AGENCIES OF GOVERNMENT FOR SSI: Meaning, Nature of support; Objectives, functions. INSTITUTIONAL SUPPORT: Different Schemes, TECKSOK, KIADB, KSSIDC, DIC Single Window agency SISI NSIC SIDBI, KSFC. Sources of financing an enterprise- long term and short term.
	12 Hours



	5
	PREPARATION OF PROJECT: Meaning, Project identification, Project selection, Project Report - Need and Significance of Project, Contents: formulation:, Net work Analysis Errors of project report, Project Appraisal, Feasibility Study-Market Feasibility Study, Technical Feasibility Study, Financial Feasibility Study, Social Feasibility Study. Project Management- Importance.
	12 Hours


Recommended Books:
1. Entrepreneurship and management - Shashi k Gupta- Kalyani publishers, Latest edition.

2. Dynamics of Entrepreneurial Development and Management-Vasant Desai-Himalaya Publishing House.

3. Principles of Management – PC Tripathi, and P N Reddy – Tata MacGraw Hill.

Reference Books:
1. Entrepreneurship Development – Poornima M Charanthimath Pearson Education 2006.

2. Entrepreneurship and Management- S Nagendra and V S Manjunath- Pearson Publication 4 /e, 2009.
4. Organizational behaviour, Stephen P Robbins, Timothy A. Judge, Neharika Vohra, Pearson, 14/e, 2012.
5. Financial Management- Shashi k Gupta- Kalyani publishers, Latest edition.
Course Outcomes: 
1. Students would be able to analyze the importance of management concepts.

2. Students will get an in depth knowledge entrepreneurship and its importance in emerging India.

3. Students will have a clear idea how to start and manage the business venture.

	Subject Title: ADVANCED CONTROL SYSTEMS

	Sub Code : IT51
	No of credits : 4=3:2:0
	No of hrs/week :  5

	Exam duration : 3hrs
	Exam Marks : 100


Course Objective:
The main objective of the course is to make the students to

1. To understand and analyze  the  state space modeling of linear systems and obtain system responses for the given input 
2. To learn the concepts of controllability, observability and pole placement controller design for the given system. 
3. To design  state observer ( full order and reduced order) for the given system 
4. To Analyze and design lead and lag compensator  using BODE and Root Locus technique
5.  To understand the concepts of stability analysis of nonlinear system using describing functions
6. To understand the concepts and principles of optimal and adaptive control system
	Unit No
	Syllabus
	No of 

Teaching  hours
	Tutorial

	1
	Review Of Control System -Introduction, various types of control systems, Applications
State Space Analysis Of Continuous  Control Systems: Introduction, State space representation of systems, solving the time invariant state equations, transfer matrix, linear time invariant systems,  
	08Hours
	04 Hours

	2
	State Space Analysis Of Discrete Control Systems: Introduction to Discrete time systems, State space representation of discrete time systems, solving discrete time state equation.  Pulse transfer function   
	07 Hours
	06 Hours

	3
	Pole Placement: Controllability, Observability for continuous time systems, pole placement design and state observers – Full order observer and reduced order observer       
	08Hours
	06 Hours

	4

	Compensation Techniques: Lead, lag, lead lag network and compensator design using Bode/Root locus techniques.

	08 Hours
	06 Hours

	5

	Describing Function Analysis Of Nonlinear Control Systems: Introduction to nonlinear systems, describing function analysis of nonlinear control systems, stability of nonlinear control system.
Optimal Control And Adaptive Control Systems: Introduction , Principles of operation  
	08 Hours
	04 Hours


Note: Unit numbers: 4 &5 will have internal choice 
Course Outcomes:
Upon completion of the course the student is able to 
1. Understand, model and analyze the given  linear systems 
2. Design controller for the given system using pole placement technique 
3. Design state observer (full order and reduced order) for the given system 
4. Analyze and design lead and lag compensator using bode and root locus technique
5. Explain the principles of stability analysis of nonlinear systems using describing functions
6. Explain The Principles Of Adaptive And Optimal Control Systems
Text Books:
1. Modern Control Engineering-K. Ogata, Prentice, Hall of India publication 5th    Edition, 2010 
2. Control system engineering- I.J. Nagarath and M.  Gopal, New age international publishers, 5th   edition, 2007
Reference Books:
1. Advanced control theory- A. Nagoor kani. RBA Publication. 2 nd edition, 1999
2. Digital control and state variable methods-Madan Gopal, , Prentice Hall of  India. 2nd Edition, 2003
3. Modern Control Engineering-Roy Choudhury, Prentice Hall of India.2005
	Subject Title: DIGITAL SIGNAL PROCESSING

	Sub Code : IT52
	No of credits : 4=3:2:0
	No of hrs/week :  5

	Exam duration : 3hrs
	Exam Marks : 100


Course objectives: 
 
 The objective of this course is to make the students to 
1. Understand the concepts and advantages of digital signal processing techniques 
2. To understand the frequency domain analysis techniques of discrete time signals using DFT  3. To determine   DFT using FFT 

4. To learn the design of Digital IIR and FIR filters using different techniques

5. Apply digital signal processing techniques for various applications

	Unit No
	Syllabus
	No of 

Teaching  hours
	Tutorial

	1
	Review of discrete signal and systems, DFT, IDFT, Properties of DFT
	08Hours
	04 Hours

	2
	Computation Of FFT: Decimation in Time FFT, Decimation in Frequency FFT,IFFT
	07Hours
	06 Hours

	3


	FIR Filters: Properties, Filter Design using Windows (Rectangular, Hamming, Hanning and Kaiser Window), FIR Filter design using Frequency sampling technique
	08 Hours
	06 Hours

	4


	IIR Filters: Specification and design techniques, Impulse Invariant and Bilinear Transformation techniques. Design of digital Butterworth and Chebyshev low pass filters using Analog filter design techniques, Transform of Low pass to High pass, Band pass and Band rejection filters, Comparison of IIR and FIR filters
	07 Hours
	04 Hours

	5


	Applications: Dual tone Multi frequency signal detection, Spectral analysis using DFT, Musical Sound Processing, and Digital FM Stereo generation.  
DSP Processors: Features of DSP Processors, Architectural features of 54XX and 6713 processors.
	09 Hours
	06 Hours


Note: Unit numbers:  3& 4 will have internal choice 

Course Outcomes:

At the end of the course the student is able to 
1. Analyze and find DFT of the given signals.

2. Analyze and find DFT using FFT algorithms.

3. Design IIR & FIR filters for the given specifications 

4. Explain the applications of Digital signal processing and architecture of 54XX and 6713 Processors 
Text Books:
1. Digital Signal Processing- PROAKIS and MANOLAKIS, Prentice Hall of India / Pearson. 3rd Edition, 2009

2. Digital Signal Processing”, Avatar Singh and S. Srinivasan, Thomson Learning, 2004.
3. Modern Signal Processing, V. Udayashankara, 1st Edition, PHI Publication, 2012
Reference Books:
1. Digital Signal Processing- S K MITRA, , Mc Graw-Hill. Publication 4th Edition, 2010
2. Theory and Application of DSP- RABINAR L R and GOLD B, Prentice Hall of India, 1999.

3. Digital Signal Processing-ALAN V OPPENHEIM, Prentice Hall of India Publication. 2000.
	Subject Title:  MICROCONTROLLERS

	Sub Code : IT53
	No of credits : 4=4:0:0
	No of hrs/week :  4

	Exam duration : 3hrs
	Exam Marks : 100


Course objectives:  
The objectives of the course is to make the students to  

1. To understand the concept and Architecture of 8086 microprocessor and 8051 Microcontroller.

2. To understand and program the microcontroller using assembly and C- Progrmming techniques

3. To understand the concepts and principles of interrupts in microcontroller and its use in serial programming.

4. To learn Interfacing of ADC, DAC, Motor, LCD & Keyboard to the microcontroller. 

	Unit No
	Syllabus
	No of 

Teaching  hours

	1
	Microprocessors and Microcontroller: Introduction, Microprocessors and Microcontrollers, A Microprocessors survey. RISC & CISC CPU Architectures, Harvard & Von-Neumann CPU architecture
The 8051 Architecture - Introduction, 8051 Microcontroller Hardware, Input / Output Pins, Ports and Circuits External Memory, Counter and Timers, Serial Data Input/ Output, Interrupts, Addressing modes.
	10 Hours

	2
	Programming Concepts of 8051: Instruction set – Data transfer:Example Programs; Byte level logical Operations, Bit level Logical Operations, Example Programs; Arithmetic Operations: Example Programs;   Branching, Subroutines, Interrupts Instructions, Example Programs;            
	10 Hours

	3
	8051 programming in C: Data types and time delays in 8051, I/O programming, logic operations, data conversion programs, accessing code ROM space, data serialization. Timer / Counter Programming in 8051: Programming 8051 Timers, Counter Programming, programming timers 0 and 1 in 8051, 8051                                                                                                            
	11 Hours

	4
	Serial Communication: Basics of Serial Communication, 8051 connections to RS-232, 8051 Serial communication Programming, Serial port programming in C.

Interrupts  Programming: 8051 Interrupts, Programming Timer Interrupts, Programming External Hardware Interrupts, Programming the Serial Communication Interrupts, Interrupt Priority in the 8051, interrupt programming in C.
	10 Hours

	5
	8051 Interfacing and Applications: Interfacing 8255, Interfacing 8051 to LCD, Keyboard, parallel and serial ADC, DAC, Stepper motor interfacing, DC motor interfacing using driver chip and PWM method.

Case studies: Chocolate Vending machine, Washing machine, Traffic control system        
	11 Hours


Note : Unit numbers: 3  & 5  will have internal choice 

Course Outcomes:

After the successful completion of the course the student is able to 
1. Explain the architecture & difference between Microprocessor & Microcontrollers.

2. Write and Program the microcontroller for the given task efficiently using assembly language and C – language Programming techniques.  

3. Use interrupts for serial and external peripheral interfaces

4. Interface Microcontroller with external peripherals.

Text Books:
1. Kenneth J. Ayala ; “The 8051  Microcontroller Architecture, Programming  & Applications” Penram International, 1996 / Thomson Learning 2nd edition,2005

2. Muhammad Ali  Mazidi and Janice Gillespie Mazidi and Rollin D. McKinlay; “The 8051 Microcontroller and Embedded Systems – using assembly and C ”- PHI, 2006 / Pearson, 2nd 2006
 Reference Books:
1. Predko ; “Programming and Customizing the 8051 Microcontroller” –, TMH Reprint 2005

2. Raj Kamal, “Microcontrollers: Architecture, Programming, Interfacing and System Design”, Pearson Education, 2nd Edition, 2012
3. Ajay V.Deshmukh; “Microcontrollers- Theory and Applications”, TMH, 2005

4.V Udayashankara, M.S. Mallikarjunaswamy, 8051 Microcontroller, Hardware, Software, and Applications Tata McGraw Hill Publications, 2009
	Subject Title: BIOMEDICAL INSTRUMENTATION

	Sub Code : IT54
	No of credits : 3=3:0:0
	No of hrs/week :  3

	Exam duration : 3hrs
	Exam Marks : 100


Course Objectives:

This course is designed
1.  To provide students with an understanding of fundamental principles of body parameters measurement. 

2. To familiarize the students with concepts and principles related to the operation, analysis and applications of Biomedical Instruments. 
	Unit No
	Syllabus
	No of 

Teaching  hours

	1
	FUNDAMENTALS: Sources of biomedical signals, Basic instrumentation system, General constraints in design of biomedical instrumentation systems 

BIOELECTRIC SIGNALS AND ELECTRODES: Origin of bioelectric signals, Types of bioelectric signals, Recording electrodes, Electrode-Tissue interface, Polarization, Skin contact impedance, Silver-silver chloride electrodes, Electrodes for ECG, EEG, EMG, Microelectrodes.
	  08 Hours

	2
	ELECTROCARDIOGRAPH: Block diagram description of an Electrocardiograph, Lead systems and recording methods, Typical waveforms Multi-channel ECG machine. 

ELECTROENCEPHALOGRAPH: Block diagram description of an Electroencephalograph, 10-20 electrode systems, the behavior of the EEG signal , the basic principles of EEG diagnosis.
	07Hours

	3


	BLOOD PRESSURE MEASUREMENT : Direct & Indirect method, Automatic blood pressure measuring apparatus using Korotkoff’s method, Rheographic method, Oscillometric method, Measurement of Respiration rate Thermistor method, Impedance pnuemography, CO2 method, Apnea detectors.
	08 Hours

	4


	BLOOD FLOW METERS: Electromagnetic blood flow meters, Ultrasonic blood flow meters, Laser Doppler blood flow meters.

CARDIAC OUTPUT MEASUREMENT: Indicator dilution method, Dye dilution method, Thermal dilution techniques, Impedance technique
	08 Hours

	5


	LIFE ASSISTING, THERAPEUTIC AND ROBOTIC DEVICES Pacemakers,  Defibrillators , Ventilators – Nerve and muscle stimulators Diathermy , Heart – Lung machine , Audio meters ,  Dialyzers – Lithotripsy ICU patient monitoring system - Nano Robots -Robotic surgery 

PULMONARY FUNCTION ANALYZER: Pulmonary function measurement, Spirometry, Measurement of volume by Nitrogen washout technique. Patient Safety: Electric shock hazards, Leakage currents.                 
	08 Hours


Note: Unit numbers:  4 & 5 will have internal choice 

Course Outcome:

After the successful completion of the course the student is able to 
1. Explain the basic need of biomedical instrumentation, Purpose of biomedical instrumentation and working of different Biomedical Instruments. 

2. Explain the physiology of biomedical system and different methods and principles in the design of biomedical instruments. 
Text Book:
1. Handbook of Biomedical Instrumentation-R. S. Khandpur,  Tata McGraw-Hill. 2nd Edition, 2003
Reference Books:
1. Principles of applied biomedical instrumentation- Lesely Cromwell & others. John Wiley and sons. 2nd Edition, 1989
2. Encyclopedia of medical devices and instrumentation-J. G. Webster, John Wiley, 1999.
	Subject Title: OBJECT ORIENTED PROGRAMMING LANGUAGE C++ AND DATA STRUCTURE

	Sub Code : IT55
	No of credits : 4=4:0:0
	No of hrs/week :  4

	Exam duration : 3hrs
	Exam Marks : 100


Course Objectives:
In this course students will 
1. learn the basic constructs of programming in C++, starting with reviews of previously learned topics common with the C programming language, such as variables, constants, expressions, control structures, functions pointers and arrays.
2.  be introduced to C++ programming specifics, such as object-oriented I/O, references (pointers), the string C++ class, ADT, classes, inheritance, polymorphism and virtual functions.
3.  also learn about the basic data structures like stack, queue, linked list etc

	Unit No
	Syllabus
	No of 

Teaching  hours

	1
	C++ Programming Basics: Need for object oriented programming, procedural languages, characteristics of OOP, preprocessor directives, data types, manipulators, constants, variables

Structures: Definition of structure Template, Declaration of structure variables, initialization of structure variables, operations on structures, structure with in the structure, structures and functions, Union

	10Hours

	2
	Enumerated data types, Boolean type, Functions: passing arguments, returning values, reference arguments, overloaded functions, inline functions, storage classes.

Classes And Objects: objects as data types, Class definition and Access specifiers (Private, Public and Protected), objects, Arrays of objects, 

Constructors And Destructors: Constructors and their characteristics, Types of Constructors, Destructors and its characteristics, overloaded constructors
	11Hours

	3


	Arrays: Arrays as class member data types, passing arrays, arrays of objects, strings class and its Constructors.
Operator Overloading: Introduction, Syntax Of Operator Overloading Function, Overloading of unary operators, binary operators, >> and << Operators, operators which cannot be overloaded, Type casting.
	11 Hours

	4


	Inheritance: Inheritance, derived class and base class, overriding member functions, scope resolution, levels of inheritance, multiple inheritances.
Pointers, pointers to objects, virtual functions, static functions, files and streams, input/output operations
	10 Hours

	5


	Data Structures: Data Representation- Binary and Decimal Integers, Real numbers, Character Strings, Abstract Data types. 

Stack: Primitive operations, stack as an abstract data type, Infix, Postfix and Prefix

Queues and Lists: The Queue and its sequential representation, linked lists.

Binary Trees: Binary Tree representations
                                                                                                                                                                                                         
	10 Hours


Note: Unit numbers:  2 & 4 will have internal choice 

Course outcomes:
After the successful completion of the course the student is able to
1. Explain the concepts of C++  programming  and data structures for various applications
2. Write the C++    Program for the given task efficiently 
3. Understand and explain functions and parameter passing. 

4. Understand and design object-oriented programs for various applications. 

5. Understand and explain different data structures. 
Text Books: 
1. Data structuers using C and C++ Yedidyah Langsam, Moshe J. Augenstein ,Aaron M.Tenenbaum, PHI, 2nd edition 2005

2. Object oriented programming in TURBO C++ -Robert Lafore, Galgotia Publications.2002.
Reference Books:
1. Programming in C++  M.T.Somashekara, PHI Publications, 2009
2. C++ the complete reference, Herbert Schildt, 4th Edition, Tata McGraw Hill, 2003.

3. Data structures, Algorithms and Applications in C++: Sartaj Sahni, Tata McGrawHill 1998
	Subject Title : MICROCONTROLLERS LAB

	Sub Code : ITL56
	No of credits : 1.5=0:0:1.5
	No of hrs/week :  3

	Exam duration : 3hrs
	Exam Marks : 100


Course objectives:  
The objectives of the course is to make the students to  

1. To understand the concept and Architecture of 8086 microprocessor and 8051 Microcontroller.

2. To understand and program the microcontroller using assembly and C- Progrmming techniques

3. To understand the concepts and principles of interrupts in microcontroller and its use in serial programming.

4. To learn Interfacing of ADC, DAC, Motor, LCD & Keyboard to the microcontroller. 

I.PROGRAMMING
Note: Programming exercise is to be done on 8051 
	Expt No
	Syllabus



	1
	Data Transfer - Block move, Exchange, Sorting, Finding largest element in an array.

	2
	Arithmetic Instructions - Addition/subtraction, multiplication and division, square, Cube – (16 bits Arithmetic operations – bit addressable).

	3
	Counters. 

	4
	Boolean & Logical Instructions (Bit manipulations).

	5
	Conditional CALL & RETURN.

	6
	Code conversion: BCD – ASCII; ASCII – Decimal; Decimal - ASCII; HEX - Decimal and Decimal - HEX . 

	7
	Programs to generate delay, Programs using serial port and on-Chip timer / counter.


II. INTERFACING:
	1
	Write C programs to interface 8051 chip to Interfacing modules to develop single chip solutions.

	2
	Simple Calculator using 6 digit seven segment display and Hex Keyboard interface to 8051.

	3
	Alphanumeric LCD panel and Hex keypad input interface to 8051.

	4
	External ADC and Temperature control interface to 8051.

	5
	Generate different waveforms Sine, Square, Triangular, Ramp etc. using DAC interface to 8051; change the frequency and amplitude.

	6
	Stepper and DC motor control interface to 8051.

	7
	Elevator interface to 8051.


Course Outcomes:

After the successful completion of the course the student is able to 
1.  Write and Program the microcontroller for the given task efficiently using assembly language and C – language Programming techniques.  

2. Use interrupts for serial and external peripheral interfaces

3. Interface Microcontroller with external peripherals.

	Subject Title : MEASUREMENTS AND VIRTUAL INSTRUMENTATION  LAB

	Sub Code : ITL57
	No of credits : 1.5=0:0:1.5
	No of hrs/week :  03

	Exam duration : 3hrs
	Exam Marks : 100


Course Objectives:

It is designed to achieve the following objectives:

1. It provides new concepts towards measurement and automation.

2. It imbibes knowledge about how to control an external measuring device by interfacing a computer.

3. To become competent in data acquisition and instrument control.

	Expt No
	Syllabus

	1
	Determination of the Characteristics of LVDT, capacitive transducer: variable area type, variable distance type

	2
	Determination of the Characteristics of LDR-Variable illumination, variable distance, Optocoupler

	3
	Measurement of Resistance by Wheatstone bridge and its bridge sensitivity measurement, Kelvin double bridge

	4
	Measurement of self- inductance using Maxwell bridge

Measurement of unknown capacitance using Desauty’s bridge

	5
	Calibration of voltmeter and ammeter using DC potentiometer.

	6
	Introduction to NI LabVIEW (structures, arrays, numeric and boolean functions)

	7
	Introduction to Virtual Instruments using LabVIEW

	8
	Acquisition of real world parameters like temperature thermistor, RTD, LM35, thermocouple, pressure, vibration using NI LabVIEW

	9
	Time domain and Frequency Domain Measurements of real world signals

	10
	VISA and Serial Communication using LabVIEW

	11
	Design PID controller using LabVIEW & control design toolkit or mathscript interface node

	12
	Design a real time batch processing using LabVIEW

	13
	Demonstration of open ended   project  using the concept of Experiments  1-12


Course Outcomes:

At the end of the course, the student will be able to

1. Determine the characteristics of various transducers and sensors

2. Determine the various electrical parameters using bridge techniques

3. Calibrate voltmeter and ammeter

4. Apply    virtual instrumentation for data acquisition and instrument control confidently.

5. Identify salient traits of a virtual instrument and incorporate these traits in their projects.
6. Experiment, analyze and document in the laboratory prototype measurement systems using a computer, plug-in DAQ interfaces and bench level instruments.
	Subject Title: COMMUNICATION SYSTEMS

	Sub Code : IT61
	No of credits : 4=4:0:0
	No of hrs/week :  4

	Exam duration : 3hrs
	Exam Marks : 100


Course objectives:  
 

1. To understand the need of modulation & types of analog and digital modulation.
2. To understand the principles and working of various analog and digital modulation techniques
3. To understand fundamentals of noise in analog modulation system. 
	Unit No
	Syllabus
	No of 

Teaching  hours

	1
	Amplitude Modulation: Time-Domain Description, Frequency domain description, Generation of AM waves, Detection of AM waves, AM/DSB, Time-Domain Description, Frequency domain description Generation of DSBSC waves, Coherent Detection of DSBSC Modulated waves. Costas loop, Quadrature Carrier multiplexing, AM-SSB/SC generation, Frequency-Domain Description, Frequency discrimination method for generation of an SSB Modulated wave, time domain description, phase discrimination method for generating an SSB modulated wave, Demodulation of SSB waves, Comparison of amplitude modulation techniques, frequency translation, FDM.

	11 Hours

	2
	Angle Modulation: Basic Concepts, Frequency Modulation, Spectrum Analysis Of sinusoidal FM wave, NBFM, WBFM, Constant Average power, Transmission bandwidth of FM waves, Generation of FM waves, Direct FM, demodulation of FM waves, frequency discriminator, ZCD, phase locked loop (1st order) of AM and FM.
	09 Hours

	3


	Noise In Analog Modulation Systems: Signal-to-noise ratios, AM receiver model, Signal-to -noise ratios for coherent reception, DSBSC receiver, SSB receiver, noise in AM receivers using envelope detection, threshold effect, FM receiver model, noise in FM reception, FM threshold effect, pre-emphasis and de-emphasis in FM systems.
	10 Hours

	4


	Pulse Modulation: Sampling theorem for low-pass and band-pass signal, statement and proof, PAM, Channel bandwidth for a PAM signal, natural sampling, flat-top sampling, signal recovery though holding, quantization of signals, quantization error, PCM, electrical representations of binary digits, PCM systems, DPCM, delta Modulation, Adaptive delta modulation.

	11 Hours

	5


	Digital Modulation: Introduction, Binary Shift Keying, BFSK, spectrum, receiver for BFSK, geometrical representation of orthogonal BFSK,  DPSK, QPSK, Type D flip-flop, QPSK transmitter, non-offset QPSK, QPSK receiver, signal - space representation, line codes, TDM.
	11 Hours


Note: Unit numbers: 3& 5 will have internal choice 

Course Outcomes:

Upon completion of this course the students is able to  

1. Compare different modulation techniques.

2. Identify, formulate & explain various analog and digital  modulation techniques 
Textbooks:
1. Analog and Digital communication- Simon Haykin, John Willey.2008 

2. Principles of communication systems-Taub and Schilling, Tata McGraw Hill 2nd edition, 2003. 
Reference Books:
Electronic Communication Systems- George Kennedy, Blake, Thomson publishers 2nd Edition, 2002.
	Subject Title: PROCESS CONTROL SYSTEM

	Sub Code : IT62
	No of credits : 4=4:0:0
	No of hrs/week :  4

	Exam duration : 3hrs
	Exam Marks : 100


Course Objectives:
1. To understand the terminology associated with process control

2. To provide a fundamental knowledge on implementation of controller techniques in the process industries.
3. To provide basic knowledge on process & instrumentation drawing symbols and diagrams.
4. To provide the knowledge  on data coverers 

	Unit No
	Syllabus
	No of 

Teaching  hours

	1
	Introduction To Process Control: process control block diagram, control system evolution. Final control: introduction to final control operation, signal conversions, actuators, control elements. 

Alarm and annunicators, control drawing: P & ID symbols and diagrams, flow sheet symbols, inter logic symbols, graphic symbols.
                                                                                            
	10 Hours

	2
	Controller Principles: Introduction, process characteristics, control system parameters, discontinuous control modes, continuous control modes, and composite control modes.

	10 Hours

	3
	Analog Controllers: Introduction, general features, electronic controllers, pneumatic controllers, designs considerations.
	11 Hours

	4
	Discrete-State Process Control: Introduction, definition and characteristics of discrete state process control. Control-loop characteristics: Introduction, control system configuration, multivariable control systems, control system quality, stability, and process loop tuning.
	10Hours

	5
	Digital–To-Analog Converters:  V-F, and F-V converters, performance specifications, D-A conversion techniques (R-2R & binary weighted) multiplying DAC applications.
A-D conversion techniques (flash, successive approximation, single slope, dual slope), over sampling converters.

	11 Hours


Note: Unit numbers:  3 & 5 will have internal choice 

Course outcomes:
On successful c completion of the course the student is able to 
1. Understand and explain  the terminology associated with process control

2. Explain the controller principles and design the controllers using analog techniques to the process applications.  
3. Identify the proper ISA symbols and draw process & instrumentation drawings to represent a plant.
4. Explain the principles and functioning of  data coverers 

Text Books:
1. Process Control Instrumentation Technology-C D Johnson, PHI Publication. 8th Edition, 2009

2. Instrument Engineers Handbook-(Vol 1 & 2)-B G Liptak,Chilton Book Company, 3rd edition 1995 

3. Design with operational amplifiers and analog integrated circuits-, SERGIO FRANCO, Tata McGraw Hill 3rd Edition, 2007
Reference Books:
1. Chemical Process Control an Introduction to theory and practice, George  Stephanopoulos, PHI, sixth reprint.1998, 

2. A Users Handbook of D/A and A/D converters-.E.R.HNATEK, Wiley publications, 2002
3. Computer Aided Process Control- S K Singh, Prentice Hall of India, 2008

	Subject Title: AUTOMATION IN PROCESS CONTROL

	Sub Code : IT63
	No of credits : 4=4:0:0
	No of hrs/week :  4

	Exam duration : 3hrs
	Exam Marks : 100


Course Objectives:

The objective of this course is to 


1. Understand the fundamentals and importance of  industrial automation systems
2. Learn to develop a PLC program for an automatic control system and its applications

3. Understand the mechanism, architecture, working principles  and applications of DCS and SCADA
	Unit No
	Syllabus
	No of 

Teaching  hours

	1
	Automation: Fundamentals of Industrial Automation, Need and role of Automation, Evolution of Automation, and Elements of process control loop, Current Trends.

Programmable Logic Controller: Controllers, Hardware, Internal Architecture. Input−output devices Mechanical switches, Proximity switches, Photoelectric sensors and switches, Encoders, Output devices Relay Directional control valves, Motors, Stepper motors, Examples of applications
	10 Hours

	2
	Ladder and functional block programming: Ladder diagrams, Logic functions, Latching, Multiple outputs, Function blocks, Program examples, Instruction lists, Sequential function charts, Structured text, Internal relays, Ladder programs, One-shot operation, Set and reset, Jump and call: Jump, Subroutines.
	11 Hours

	3
	Timers: Types of timers, Programming timers, Off-delay timers, Pulse timers, Programming examples, Counters, Timers with counters, Sequencer, Data handling
	08 Hours

	4
	Distributed Control system:  DCS: System Architecture Introduction Analog Control Direct Digital Control Distributed Control System Functional Components DCS Control Network Operator Console Core Architectural Components System Configuration Computers-Algorithms, Languages, Programmes computers-Hierarchical Control .  Supervisory computer tasks and DCS configuration, DCS- System integration with PLCs and Computers
	11 Hours

	5
	Supervisory Control and Data Acquisition (SCADA) SCADA introduction, brief history of SCADA, elements of SCADA.  Features of SCADA, Fundamental principles of modern SCADA systems, The SCADA software, and SCADA protocols Functions of RTU Comparison of the terms SCADA, DCS, PLC and smart Instrument.
	12 Hours


Note: Unit numbers: 4 & 5 will have internal choice 

Course outcomes:
Upon completion of this course the students should be able to

1. Understand the basic industrial automation

2. Develop a PLC program for an automatic control system of a medium degree of complexity.
3. Understand the mechanism and applications of DCS and SCADA
Text Books:

1. Programmable Logic Controller W Bolton  5th  Edition ISBN: 978-1-85617-751-1, Elsevier Publication 2009
2. ‘Instrument Engineers' Handbook, Process Control Bela G. Liptak 4th Edition 
3. Practical SCADA for industry David Bailey Edwin Wright ISBN:0750658053, Elsevier Publication 2003
Reference Books:

1. Understanding Distributed Processor Systems for Control. Samuel M. Herb ISA Publication, 1999 
2. Computer control of processes - M.Chidambaram, Narosa publishing, Reprint 2010 
3. Programmable Logic Controller Frank D. Petruzella Third Edition TaTa McGraw-Hill Edition, 2010
4. Computer Based Industrial control- Krishna Kant, Prentice Hall of India. 6th Edition, 2004

5. Distributed computer control for industrial automation popovic and bhatkar Publication by Marcel Dekker, Inc. New York, NY, USA ©1990  
	Subject Title: AIRCRAFT INSTRUMENTATION

	Sub Code : IT641
	No of credits : 4=4:0:0
	No of hrs/week :  4

	Exam duration : 3hrs
	Exam Marks : 100


Course Objectives:

1. To introduce the basics of Aircraft and the Instrumentation involved in Aircraft Systems. 

2. Understand the principles of integration of basic instruments and the directional system with engine used in an aircraft 

3. Understand the concepts of aircraft safety and navigation.

	Unit No
	Syllabus
	No of hours

	1
	Aircraft Instruments: Introduction-Qualitative and quantitative displays, basic T grouping of instruments, basics of Attitude Director Indicator (ADI) & Horizontal Situation Indicator, flight deck of modern aircraft, glass cockpit.

Air Data Instruments: pneumatic type and air data computers, International Standard Atmosphere (ISA), basic pneumatic air data system, combined pitot-static probe, separate static probe, air speed indicator, altimeters and instantaneous vertical speed indicator
	12 Hours

	2
	Aircraft Safety And Warning System: Introduction, air data warning system, stall warning system, Ground Proximity Warning System, Traffic collision avoidance system 
                                                                                                                                                                                                         Directional Systems: Earth’s total magnetic field, horizontal and vertical components of total field direct reading compass and its limitations, flux detector unit. 
	10 Hours

	3
	Gyroscopic Flight Instruments: types of gyros-Conventional Mechanical, Ring laser gyros, Fiber optic gyros, basic mechanical gyro and its properties, Gyro horizon, Turn and bank indicator.              
	10 Hours

	4
	Engine Instruments: Introduction, Engine Speed measurement- Electrical Tacho Generator, Optical Tachnometer, Hall Effect sensor, torque measurement- Hydromechanical Transducer, Electronic Torque Meter, Pressure measurement
	10 Hours

	5
	Engine Fuel Indicators: Fuel quantity indicator(FQI)- volumetric FQI, Fuel flow rate Indicator- Rotating vane flowmeter, Integrated flow meter
Aircraft Navigation: Introduction radio navigation aids, radio navigation systems, VHF omnidirectional range (VOR) system ,distance measuring equipment, instrument landing system.
	10 Hours


Note: Unit Numbers: 1 & 5 Will Have Internal Choice 
Course Outcomes:
At the end of the course, the student is able to
1. Understand and explain the basics of Aircraft and the Instrumentation involved in Aircraft Systems.

2. Understand and explain the integration of basic instruments and the directional system with engine used in an aircraft 

3. Understand and explain the concepts of aircraft safety and navigation
Text Books:
1. Aircraft Instruments and Integrated Systems- EHJ Pallet, Longman Scientific & Technical, McGraw-Hill, 1992.
      2.  Aircraft Instrumentation and Systems- S.Nagabhushana , L.K Sudha, I.K.International  
          Publishing House Pvt.Ltd. 2010. 
Reference Books:
1. Aircraft Instruments- C A Williams Galgotia Publications, New Delhi, 1973
2. Aircraft Propulsion- Bhaskar Roy, Elsevier publications, New Delhi., 2011
	Subject Title : DSP ARCHITECTURE

	Sub Code : IT642
	No of credits : 4=4:0:0
	No of hrs/week :  4

	Exam duration : 3hrs
	Exam Marks : 100


Course Objectives:

This Course is intended to understand the basic differences between general purpose processor and DSP processor and how DSP processor is optimized for signal processing applications. The architecture, assembly language programming and the implementation of DSP algorithms provide insight into the need for implementation on hardware. The detailed learning of the TI DSP fixed point processor gives the in depth knowledge of real time implementations of DSP applications using various peripherals.
	Unit No
	Syllabus
	No of 

Teaching  hours

	1
	Introduction To Digital Signal Processing: Introduction, A digital signal processing system, the sampling process, Decimation and Interpolation, Analysis and Design tool for DSP systems. 

Computational Accuracy In DSP Implementation: Introduction, Number formats for signals and coefficients in DSP systems, Dynamic range and precision, Sources of error in DSP implementations, A/D conversion error, DSP computational error and D/A Conversion error.
	10 Hours

	2
	Digital Signal Processing Devices: Introduction, Basic architectural features, DSP computational building blocks, Bus architecture and memory, Data addressing capabilities, Address generation unit, Programmability and Program execution, Speed issues.
	09 Hours

	3


	Programmable Digital Signal Processors: Introduction, Architecture of TMS320C54xx digital signal processors: Bus structure, Central processing unit, internal memory and memory mapped registers, Data addressing modes of TMS320C54xx processors, Memory space of TMS320C54xx processors. 

TMS320C54xx Instructions and programming, On-chip peripherals, Interrupts of TMS320C54xx processors, Pipeline operation of TMS320C54xx processors.
	12 Hours

	4


	Implementation Of Basic DSP Algorithms: Introduction, The Q-notation, FIR Filters, IIR Filters, Interpolation Filters, Decimation Filters, Adaptive Filters, butterfly computation, FFT implementation on the TMS320C54xx.

	09 Hours

	5


	Interfacing Memory And Parallel I/O Peripherals To Programmable DSP Devices: Introduction, Memory space organization, External bus interfacing signals, Memory interface, Parallel I/O interface, Programmed I/O, Interrupts and I/O, Direct memory access (DMA). Interfacing Serial Converters to a Programmable DSP device: Introduction, Synchronous Serial Interface (SSI), A multi channel buffered serial port (McBSP).

A Codec Interface Circuit: CODEC-DSP interface circuit. Applications of programmable DSP devices: Introduction, A DSP system, DSP-based Biotelemetry receiver, A speech processing system, An image processing system.
	12 Hours


Note: Unit numbers: 3 & 5 will have internal choice 
Course Outcomes

After completing the course, student must be able

1. To appreciate the computational power of DSP processor compared to microprocessor.

2. Develop assembly language code for DSP applications

3. Develop DSP algorithms using C and assembly code on DSP kit. 
Text Book:
1. Digital Signal Processing-Avtar Singh and S. Srinivasan, Thomson Publishing, 2004, Singapore. 

Reference Books:
1. Digital Signal Processing- A Practical Approach, Emmanuel C Ifeachor and B W Jervis, Pearson Education, New Delhi.  2nd edition 2002  

2. Digital Signal Processors- B Venkataramani and M Bhaskar, Tata-McGraw Hill, New Delhi, 2002.

3. Modern Signal Processing, V. Udayashankara, 1st Edition, PHI Publication, 2012
	Subject Title: ROBOTICS AND AUTOMATION

	Sub Code : IT643
	No of credits : 4=4:0:0
	No of hrs/week :  4

	Exam duration : 3hrs
	Exam Marks : 100


Course objectives:

The main objective of the course is to 

1. Understand  the generic technology and principles associated with robotics and automation systems

2. Understand the principles and operations of different sensors used for robotic applications 
3. Understand the kinematics and dynamics aspects of robotic system  
	Unit No
	Syllabus
	No of 

Teaching  hours

	1
	Introduction : robot definition, classification of robot, history, robot components, robot degrees of freedom, robot joints, coordinates, reference frames, asimov’s laws of robotics, robot programming modes, characteristics, applications
	08 Hours

	2

	Robot drivers, sensors and vision: drives for robots: electrical, hydraulic and pneumatic. Sensors: proximity and range, tactile force and torque End effectors, position and velocity measurement Robot vision: introduction to techniques, image acquisition and processing.
	12 Hours

	3

	Robot kinematics : rotation matrix, homogenous transformation matrix, Denavit- Hartenberg convention, Euler angles RPY representation, Direct and inverse kinematics for industrial robots for position and orientation 
	12 Hours

	4

	Robot dynamics: Langrangian formulation  newton euler formulation, recursive newton euler algorithms
	10 Hours

	5
	Introduction, General considerations on Trajectory planning, joint-interpolated Trajectories, calculation of a 4-3-4 Joint trajectory, Cubic Spline Trajectory.
	10 Hours


Note: Unit numbers:  2 & 3 will have internal choice 

Course outcomes:
At the end of this course the students is able to

1. Provide a generic technology and principles associated with robotics and automation systems

2. Understand and explain the principles and operations of different sensors used for robotic applications 

3. Understand and explain the kinematics and dynamics aspects of robotic system

Text Books:

1. Introduction to robotics SK Saha Tata Mc Graw Hill , 2008
2.  Robotics control sensing Vision and Intelligence- K.S.Fu, R.C.Gonzalez, C.S.G. Lee, McGraw Hill, 1987.

Reference Books:

1. Introduction to robotics Saeed B Niku Prentice Hall of India 2005
2. Robot Technology Fundamentals - James G.Keramas, 1st Edition, Cengage learning Publishers, 1998
3. Introduction to robotics John J Craig third Edition pearson Education Inc., 2005
	Subject Title : CONTROL SYSTEM COMPONENTS

	Sub Code : IT644
	No of credits : 4=4:0:0
	No of hrs/week :  4

	Exam duration : 3hrs
	Exam Marks : 100


Course objectives:
1. To understand the concept and operation of various Motors like servo motor, stepper motor 
2. To understand the concept and operation of various converters
	Unit No
	Syllabus
	No of 

Teaching  hours

	1
	A.C & D.C servomotor: Analysis, Transfer function and block diagram, Load - torque, Speed - torque characteristics, Electronic drive circuits, Applications in control system. Synchros: Principles and applications. 
	08 Hours

	2
	Stepper Motors: Variable reluctance stepper motor, Single stack and multi stack permanent magnet stepper motor, Hybrid stepper motors, Drive circuits and high speed operations, Applications.   
Process Components: Controllers: Principle, Types - Moment balance, Force balance, Pneumatic controller with electronic sensors. 
	10 Hours

	3
	Converters: Pneumatic to electronic, Current to air. 
Actuator: Sizing & selection criteria, Types - Electro-mechanical (rack & pinion, rotary output, quarter-turn linear output), Electro-hydraulic (actuator with jet pipe control, servo valve operated actuator), Pneumatic (spring/diaphragm, piston, rotary valve, cylinder) type actuator                                                     
	12 Hours

	4
	Control valves: Valve bodies, Types - Sliding valve, Stem valve, Ball valve, Eccentric plug valve and butterfly valve. Valve selection criteria, Sizing, Chocked flow, Viscous flow, Piping considerations, Gas and steam sizing, Valve performance, Flow characteristics-Rangeability, Pressure drop, End connections, Shut off capability, Flow capacity.              
	12 Hours

	5
	Control valve accessories: Petitioners: Electro-pneumatic force balance, Motion balance, Digital to pneumatic petitioners, Symbolic representation of various switches, Working of limit switches, Solenoid valves, Volume booster, Trip valves, Position transmitter, Manual hand wheels. 
Relay: Selection criteria, Booster type, Reversing & quick exhaust type. 
Solid state variable speed drives: direct current, alternating current drives
	10 Hours


Note: Unit numbers:  3 & 4 will have internal choice 

	Course Outcomes:
After completion of this course the student is able to:

1. Understand the concept and operation of various Motors like servo motor, stepper motor

2. Understand the concept and operation of various converters

Text Books:
1. P.C.Sen, “Principles of Electric Machines and Power Electronics”, John Wiley  

     &  Sons, 2​nd edition, 1989

2. D.M.Considine, “Process/Industrial Instruments Hand book”. 

            3. "Control Valve Selection and SizingL.R. Driskell, Learning module ISA  
Reference Books:

            1. B.G. Liptak, “Instrument Engineers Hand book”, 3rd edition.
            2. Nagrath I.J and Gopal M, “Control System Engineering”, PHI. 

            3. Control Valve Sizing Coefficients, Ismo Niemelä, Neles-Jamesbury  2nd edition Publisher  Neles-Jamesbury, 1994



	Subject Title: ANALYTICAL INSTRUMENTATION

	Sub Code : IT651
	No of credits : 4=4:0:0
	No of hrs/week :  4

	Exam duration : 3hrs
	Exam Marks : 100


Course objectives:
1. To understand the concept and properties of Electromagnetic radiation 
2. To introduce the concept on Spectro chemical methods used in analytical instrument application 

3. To understand the various analytical techniques.

	Unit No
	Syllabus
	No of 

Teaching  hours

	1
	Introduction to Spectro chemical methods: Properties of Electromagnetic radiation, interaction to radiation and matter, Beer Lambert law, absorption instruments, colorimeters, spectrophotometers, infrared spectroscopy theory, instrument and its types, Emission of EMR Instruments for optical spectrometry: Instruments components ,spectroscopic sources, wavelength selectors, Ultraviolet-visible photometers under spectro photometers  single beam and double beam Instruments, infra red spectro photometers, dispersive infra re Instruments, Fourier Transformations.

	12 Hours

	2
	Molecular absorption spectrometry: UV and visible molecular absorption spectroscopy, qualitative and quantitative applications of UV- Visible spectroscopy,  quantitative infra red photometry and spectro photometry, florescence instruments , application of florescence methods, molecular phosphor recence spectroscopy.                  
	10 Hours

	3


	Atomic spectroscopy: origin of atomic spectra, production of  atoms and ions, atomic emission spectrometry, interference in plasma and flame atomic emission spectrometry, atomic absorption  
	09 Hours

	4


	Mass spectrometer & NMR spectrometer: Basic concept, types of mass spectrometer, components of mass spectrometer, resolution and applications. Principle of NMR, constructional details, sensitivity enhancement for analytical NMR spectroscopy. Use of computers with NMR   spectrometers.

	10 Hours

	5


	Chromatographic Techniques: classifications Chromatography behavior of solutes column efficiency and band broadening column performance gas and liquid chromatography Gas chromatograph- basic concepts, parts of gas chromatograph. Method of peak areas, liquid chromatography- basic concepts, types if liquid chromatography, the liquid chromatography
	11 Hours


Note: Unit numbers: 1 & 5 will have internal choice 

Course Outcomes:
Upon completion of this course the students is able to 

1. Understand the concept and properties of Electromagnetic radiation 
2. Explain  the concept on Spectro chemical methods used in analytical instrument application 

3. Understand the various analytical techniques.

Text Books:
1. Hand book of analytical Instruments by R. S. Khandpur, TMH Publications, 2nd edition 2006, New Delhi  
Reference Books:
1. Instrumental  methods of analysis  by H. H. Willard, L. L. Merritt & J. A. Dean, CBS Publications 7th  Ed 1988

2. Principles of Instrumental  analysis  by S. J. Holler & T. A. Nilman Saunders college  Publications 5st Ed 1996 
	Subject Title: DIGITAL IMAGE PROCESSING

	Sub Code : IT652
	No of credits : 4=4:0:0
	No of hrs/week :  4

	Exam duration : 3hrs
	Exam Marks : 100


Course Objectives: 
The objectives of the course are to equip the students with the knowledge on:
1. The basic concepts  of digital image processing 
2. The concepts of different filtering techniques

3. The different compression and segmentation methods

	Unit No
	Syllabus
	No of hours

	1
	Fundamentals: Introduction, Fundamental steps in digital image processing (DIP), components of DIP system, A simple image formation model, Image sampling and quantization, Basic relationship between pixels, Color image processing fundamentals and models. 
Image Transforms: preliminary concepts, sampling and the Fourier transform of sampled functions, DFT, properties of 2-D DFT 
	11 Hours

	2
	Intensity transformation and spatial filtering: Background, Point processing – some basic intensity transformation functions, Histogram processing, fundamentals of spatial filtering, Smoothing spatial filters, Sharpening spatial filters, Fuzzy techniques for intensity transformation and spatial filtering.  
	10 Hours

	3
	Image Enhancement In Frequency Domain: Background, Basic filtering in the frequency domain, Sharpening frequency domain filters selective filtering
	10 Hours

	4
	Image Restoration and Reconstruction: Image degradation and restoration models, noise models, restoration in the presence of noise periodic noise, inverse filtering, minimum mean square error (Wiener) filtering image reconstruction from projections
	10 Hours

	5
	Image Compression: Fundamentals, Huffman coding, arithmetic coding,  bit plane coding, run length coding, predictive coding, ,block  transform coding 
Image Segmentation: fundamentals, point, line and edge detection thresholding, region-based segmentation

	11Hours


Note: Unit numbers:  2 & 5 will have internal choice 

Course Outcomes:
Students who complete this course will be able to:

1. Understand the concepts  of digital image processing 
2. Identify and apply different filtering techniques in both the spatial and frequency (Fourier) domains 

3. Understand and explain the different compression and segmentation methods

Text Books:
1. Digital Image Processing - Rafael C. Gonzalez & Richard E. Woods, Third Edition 2007,. Pearson Education Inc      

2. Fundamentals of Digital Image Processing – Anil K.Jain, Pearson Education (Asia) Ltd./Prentice Hall of India 2004

Reference Books:
1. Digital Image Processing, analysis and computer Vision- First edition, Milan Sonka, Cenage Learning, 2008.
2. Digital image processing, First edition, S.Jayaraman, S.Esakkirajan, J.Veerakumar, TMH-2008
	Subject Title: POWER ELECTRONICS & DRIVES
	

	Sub Code : IT653
	No of credits : 4=4:0:0
	No of hrs/week :  4

	Exam duration : 3hrs
	Exam Marks : 100
	


Course objectives:
The objective of this subject is to:


1. Learn theory and operation and switching characteristics of power semiconductor devices, uncontrolled/controlled rectifiers

2. To understand fast switching semiconductor devices with their construction, working, characteristics and there fast control facility.

3. To describe the need and function of different types of converter and their control techniques.
4. Learn the basic concepts and operation of AC Motor Drives and DC Motor drives 
	Unit No
	Syllabus
	No of 

Teaching  hours

	1
	Introduction: Power semiconductor devices, applications of power electronics, power semiconductor devices, control characteristics, types of power electronic circuits, peripheral effects, Power BJTs, switching characteristics, switching limits, base-drive control, introduction to IGBTs, isolation of gate and base drives.

Thyristors: Introduction, characteristics, two transistor model, turn-on and turn off, di/dt and dv/dt protection, thyristor types, series and parallel operation of thyristors, thyristor firing circuits.
	12 Hours

	2
	Commutation Techniques: Introduction, natural commutation, forced commutation: self-commutation, impulse commutation, resonant pulse commutation and complementary commutation.

Dc Choppers: Introduction, principle of step-down and step-up choppers, step-down chopper with RL loads, performance parameters.

Chopper classification, analysis of impulse commutated thyristor chopper  (only qualitative analysis).
	10 Hours

	3


	Inverters: Introduction, principle of operation, performance parameters, single phase bridge inverters, Three phase inverters, voltage control of single phase inverters, current source inverter, variable DC link inverter, principles of switched mode power supply (SMPS).
	10 Hours

	4


	Drives: a) AC Motor Drives: Concept and requirement of drives, Current fed and voltage fed drives, PWM technique (using IGBT/BJT) for control. b) DC Motor Drives: DC drives for brushed/brushless motors, methods of motor control using constant voltage and constant current techniques.
	10 Hours

	5


	Controlled Rectifiers: Introduction, principle of phase controlled converter operation, single-phase semi converters, full converters and dual converters.
Industrial Applications: a) Induction and Dielectric heating process, Block diagram, Merits/demerits and applications. b) Temperature controller using thyristor principle and circuit scheme.
	10 Hours


Note: Unit numbers:  1 & 2will have internal choice 

Course Outcomes:

At the end of the course, the student is able to
1. Formulate and solve numerical by understanding converter and DC choppers specifications.

2. Understand and explain the concepts and principles of inverters, Drives
3. Describe the characteristics of power semiconductor devices and identify suitable switch choices for a given application.

Text Books: 
1. Power Electronics - M. H. Rashid, 2nd Edition, Prentice Hall of India Pvt. Ltd., (Pearson (Singapore -Asia)) New Delhi, 2010.

2. P.S.Bimbhra, Power Electronics, Khanna Publishers, 2004.

Reference Books:
4. Thyristorized Power Controllers- G. K. Dubey, S. R. Doradla, A. Joshi & R.M.K. Sinha, New Age International (P) Ltd. Publishers, 9th Reprint, 2009.

5. Power Electronics- M. D. Sing and Khanchandani K. B., Tata McGraw Hill Publishing Company Limited, Reprint 2010.

6. Power Electronics - Cyril W.Lander, McGraw Hill 3rd Edition, 1993
	Subject Title: MICRO AND SMART SYSTEMS TECHNOLOGY

	Sub Code : IT654
	No of credits : 4=4:0:0
	No of hrs/week :  4

	Exam duration : 3hrs
	Exam Marks : 100


Course Objectives:
1. To provide the knowledge of MEMS material and fabrication processes, integration and packaging

2. To impart the fundamental knowledge of smart material and Microsystems for varied applications.
3. Understand the integration of mechanical, electrical, optical, chemical, biological and other functions into a very small space with dimensions ranging from sub micrometers up to some millimeters

	Unit No
	Syllabus
	No of hours

	1
	Introduction to Micro and Smart systems: Miniaturization, smart materials, structures and systems, Evolution of smart materials, applications of smart materials and Microsystems, Feynman’s vision, multidisciplinary aspects, Application areas
	8 Hours

	2
	Micro Sensors, Actuators, Systems and Smart materials:

Silicon capacitive accelerometer, Piezoresistive pressure sensor, Conduct metric Gas Sensor,Portable blood analyzer, Piezo-electric based ink-jet print-head, Electrostatic comb drive, Micro motor, Magnetic Micro Relay, shape-memory-alloy based actuator, electro-thermal actuator, Smart Materials and Systems. 
	12 Hours

	3
	Micromachining technologies:
Silicon as a material for micromachining, thin film deposition, lithography, etching, Silicon Micromachining: surface, bulk, advanced processes for micro-fabrications: wafer bonding techniques, special microfabrication techniques, thick film processing, Special materials for micro systems.

	10 Hours

	4
	Over view of modeling of Microsystems:

Scaling issues, stress analysis of beams, residual stress and stress gradients

Electronics Circuits and control for micro and smart systems; Semiconductor Devices, Electronic Amplifiers, practical signal conditioning circuits for Microsystems, Circuits for conditioning sensed signals, Introduction to Control Theory, Implementation of Controllers
	12 Hours

	5
	Integration and Packaging of Micro and Smart Systems:

Integration of Micro systems and Micro Electronics and Micro Systems packaging: wire and ball bonding, flip-chip, case studies of integrated micro systems, Pressure sensor and active vibration control in beams.
	10 Hours


Note : Unit numbers: 2  & 4  will have internal choice

Course Outcomes:

Upon the completion of this course student should be able to:

1. Explain  MEMS material and fabrication processes, integration and packaging

2. Understand the fundamental knowledge of smart material and Microsystems for varied applications.
3. Understand and explain the integration of mechanical, electrical, optical, chemical, biological and other functions into a very small space with dimensions ranging from sub micrometers up to some millimeters.
Text Books:
1. Micro and Smart Systems: G.K.Ananthasuresh, K.J.Vinoy, S.Gopalakrishnan, K.N.Bhat, V.K.Aatre, Wiley India Publishers 1st Edition 2010
 Reference Books:
1. MEMS and Microsystems: Design and Manufacture- Tai-Ran Tsu, Tata Mc-Graw-Hill, 6th Reprint 2012
2. Design and Development Methodologies-Smart Material Systems and MEMS: V.Varadan, K.J. Vinoy, S.Gopalakrishnan, Wiley India Edition, Reprint 2011

3. MEMS-Nitaigour Premchand Mahalik, Tata McGraw Hill 2007

	Subject Title : CONTROL SYSTEM & DATA CONVERTERS LAB

	Sub Code : ITL66
	No of credits : 1.5=0:0:1.5
	No of hrs/week :  03

	Exam duration : 3hrs
	Exam Marks : 100


Course Objectives:

1. Design, implement and analysis of  the responses  of  first order/second order system

2. Design, implement and analysis  the behavior of Lead, Lag and Lag-Lead series compensator on a second order system 
3. To study and analyze  the properties of  different types of ADC, analog multiplex and DAC

4. Verify the stability of the  given systems using MATLAB simulation tool 

	Expt No
	Syllabus



	1
	Sample and Hold circuits using discrete components and IC.

	2
	Analog multiplexer & programmable gain amplifier using analog mux.

	3
	4 Bit Binary weighted & R-2R DAC (using Discrete components)

	4
	4. 3 bit flash ADC

	5
	8 Bit DAC using IC (DAC 0800)

	6
	8 Bit ADC using IC (Successive approximation method)

	7
	To determine the step response of 1st order system using RC circuit and to measure ‘’ for different values of R & C.

	8
	To determine the step response of 2nd order system using RLC circuit and to determine rise time, peak time, overshoot, settling time for over damped, under damped and critically damped conditions. Verification using theoretically calculated values.

	9
	To determine the response of lead, lag & lead-lag circuits.

	10
	To design relay driving circuits using photo devices (LDR & Optocouplers).

	11
	To determine the response of P, PI and PID controller for step input

	12
	Using MATLAB/LAB VIEW software, plot the Bode-plot, Nyquist diagram & Root locus with and without compensation for a given transfer function & specifications. Verification using theoretical values.

	13
	Demonstration of open ended   project  using the concept of above mentioned  Experiments  


Course Outcomes:

Upon the completion of this course student should be able to:

1. Demonstrate the ability to apply what they have learned theoretically in the field of control engineering using both analog and digital techniques.

2. Demonstrate the ability to conduct analog control experiments, analyze and interpret the results as they come up.

3. Demonstrate the ability to design and determine control system’s parameters and transfer functions by combining both theoretical and applied analysis that they have acquired in their control courses and in this lab.
	Subject Title : DIGITAL SIGNAL PROCESSING  LAB

	Sub Code : ITL67
	No of credits : 1.5=0:0:1.5
	No of hrs/week :  03

	Exam duration : 3hrs
	Exam Marks : 100


Course objectives:   
The objective of this course is to make the students to 
1.To understand the frequency domain analysis using Simulation tools like MATLAB  and verify in DSP Processor  

2.  To determine   DFT using FFT practically using simulation tools like MATLAB and verify in DSP Processor  

4. To learn the design of Digital IIR and FIR filters using MATLAB and verify in DSP Processor  

	Expt No
	Syllabus



	1
	Verify the Sampling theorem. 

	2
	Determine linear convolution, Circular convolution and Correlation of two given sequences. Verify the result using theoretical computations.

	3
	Determine the linear convolution of two given point sequences using FFT algorithm.

	4
	Determine the correlation using FFT algorithm.

	5
	Determine the spectrum of the given sequence using FFT

	6
	Design and test FIR filter using Windowing method (Hamming window and Kaiser window) for the given order and cut-off frequency.

	7
	Design and test FIR filter using frequency sampling method.

	8
	Design and test Butterworth 1st and 2nd order low pass filter.

	9
	Design and test Butterworth 1st and 2nd order high pass filter

	10
	Design and test Chebyshev 1st and 2nd order low pass filter.

	11
	Design and test Chebyshev 1st and 2nd order high pass filter.

	12
	Generate and detect DTMF signal using MATLAB software only.

	13
	Demonstration of open ended   project  using the concept of above mentioned  Experiments  


Course Outcomes:

At the end of the course the student is able to 
1. Analyze and find DFT of the given signals using MATLAB and Processor 

2. Analyze and find DFT using FFT algorithms using MATLAB and Processor

3. Design IIR & FIR filters for the given specifications using MATLAB and Processor
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