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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

VII SEMESTER 

ACADEMIC YEAR OF ADMISSION 2012-13

	Subject

Code
	Title
	Teaching Department
	Teaching hours/week
	Examination

	
	
	
	L
	T
	P
	Credits
	Duration

(hrs)
	CIE
	Theory/Practical

SEE
	Total

Marks

	IT71
	ARM Processor
	IT
	04
	00
	00
	04
	03
	50
	50
	100

	IT72
	Industrial Data Communication
	IT
	04
	00
	00
	04
	      03
	50
	50
	100

	HS 04
	IPR
	IT
	02
	00
	00
	02
	03
	50
	50
	100

	IT73x
	Elective-3 (Group-C)
	IT
	03
	00
	00
	03
	03
	50
	50
	100

	IT74x
	Elective-4 (Group-D)
	IT
	03
	00
	00
	03 
	03
	50
	50
	100

	IT75x
	Elective-4A (Group-DA)**
	
	
	
	
	
	
	
	
	

	
	Elective-5 (Group-E)* 
	
	04
	00
	00
	04
	03
	50
	50
	100

	ITL76
	Arm  Lab
	IT
	-
	-
	03
	1.5
	03
	50
	50
	100

	ITL77
	Process Control Lab
	IT
	-
	-
	03
	1.5
	03
	50
	50
	100

	ITP78
	Project Work Phase 1
	
	
	
	04
	02
	-
	-
	-
	-

	Total
	20
	00
	10
	25
	24
	400
	400
	800


	Electives-3 (Group- C)
	Electives-4 (Group- D)
	Elective-4A (Group-DA)**

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

	1
	IT731
	VLSI Design
	1
	IT741
	Lasers & Optical Instrumentation
	1
	IT751
	Principles Of VLSI Design

	2
	IT732
	Smart Sensors
	2
	IT742
	Speech Signal Processing
	2
	IT752
	Neural Networks And Fuzzy Logic

	3
	IT733
	Power Plant Instrumentation
	3
	IT743
	Embedded System & RTOS
	
	
	

	4
	IT734
	Medical Imaging Systems
	4
	IT744
	Neural Networks
	
	
	


*Interdepartmental Elective
** The repeaters (2010-11 Batch) admitting to 7th semester along with 2012-13 batch are exempted from the elective courses IT73x and IT74x and shall register only to the elective IT75x along with the remaining courses 
SCHEME OF TEACHING & EXAMINATION

INSTRUMENTATION TECHNOLOGY

VIII SEMESTER 

ACADEMIC YEAR OF ADMISSION: 2012-13 

	       Subject

Code
	Title
	Teaching

Department
	Teaching hours/week
	Examination

	
	
	
	L
	T
	     P
	Credits
	Duration

(hrs)
	CIE
	Theory/

Practical

SEE
	Total

Marks

	IT81X
	Elective-6(Group-F)
	I.T
	03
	00
	00
	03
	03
	50
	50
	100

	IT82X
	Elective-7 (Group-G)
	I .T
	03
	00
	00
	03
	03
	50
	50
	100

	
	Elective-8 (Group-H)*
	
	04
	00
	00
	04
	03
	50
	50
	100

	ITP83
	Project Work Phase -2
	I .T
	-
	-
	20
	10
	-
	100
	100
	200

	ITS84
	Seminar 
	I .T
	00
	00
	-
	02
	03
	50
	-
	50

	Total
	10
	00
	20
	22
	12
	300
	250
	550


	Electives-6 (Group- F)
	Electives-7 (Group- G)

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

	1
	IT811
	Computer Networks
	1
	IT821
	Industrial Process Control

	2
	IT812
	Low Power VLSI
	2
	IT822
	Biomedical DSP

	3
	IT813
	Remote Sensing and Telemetry
	3
	IT823
	Wireless Communication

	4
	IT814
	Automobile Instrumentation
	4
	IT824
	Mechatranics


*Interdepartmental Elective 
	Subject Title : ARM PROCESSOR

	Sub Code : IT71
	No of credits : 4=4:0:0
	No of hrs/week :  4

	Exam duration : 3hrs
	Exam Marks : 100


Course Objective:
The objective of the course is to:

1. Understand ARM design philosophy and ARM processor architecture and fundamentals
2. learn the ARM Instruction set of ARM microcontroller and to learn the assembly programming

3.  understand Thumb instructions of ARM controller

4. Understand Various Interrupts and exception handling in ARM controller

5. Learn interfacing and to write C-program for LED, Keyboard, LCD, DC motor, Stepper motor 
	Unit No
	Syllabus
	No of 

Teaching  hours

	1
	ARM embedded systems: The RISC design philosophy, The ARM design philosophy, embedded system hardware, embedded system software.ARM Architecture.
                  

ARM processor fundamentals: Registers, current program status register, pipeline, core extensions, Architecture revisions, ARM processor families
	11 Hours

	2
	Introduction to ARM instruction Set: Data Processing Instructions, Branch Instructions, Load Store Instructions, Software Interrupt Instruction, Program Status Register Instructions, Loading Constants, ARMv5E Extensions, and Conditional Execution.
	10 Hours

	3
	Introduction to the THUMB Instruction set: Thumb register Usage, ARM-Thumb Interworking, other branch instructions, Data Processing Instructions, Single register Load –store Instructions, Multiple register Load Store Instructions, Stack Instructions, and Software Interrupt Instruction.

	10 Hours

	4
	Interrupts & Exception Handling: Exceptions, Exception Handling, Interrupts, Interrupt handling schemes, vector table.
	10 Hours

	5
	LPC 2148: Design of system using GPIO’s Blink a group of 8 LEDs with a delay, Stepper motor control,  DC motor control LCD interface, 4 x 4 Keypad, Timers, ADC, DAC, UART 


	11 Hours


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









     

Course outcome:

After successful completion of the course the student is able to: 

1. Design a system, component or process as per needs and specifications using ARM controller.
2. Identify formulae and solve engineering problems using ARM controller.
3. Participate and try to succeed in competitive examinations.
4. Design and conduct experiments, analyze and interpret data.
Text Books: 
1. ARM system Developers Guide, Andrew N.Sloss,  Elsevier, 2008 

2. LPC 2148 User Manual

Reference Books:

1. ARM Assembly Language – Fundamentals and Techniques, William Hohl, CRC Press,2009

2. ARM Assembly language An Introduction, J.R.Gibson, Cengage Learning, 2010

	Subject Title : Industrial Data Communication

	Sub Code : IT72
	No of credits : 4=4:0:0
	No of hrs/week :  4

	Exam duration : 3hrs
	Exam Marks : 100


Course Objective:
The objective of the course is to: 

1. Understand the role of standards and protocols
2. Understand the principles of communication standards
3. Understand the principles of communication systems for industrial applications
	Unit No
	Syllabus
	No of 

Teaching  hours

	1
	Introduction: History, Standards, OSI model, Protocols, Physical Standards, Modern Instrumentation and Control systems.

Communication principles, communication modes, Asynchronous systems, synchronous systems, Error detection, transmission characteristics
	  10 Hours

	2
	Serial communication standards: standards organizations, serial data communication standards, balanced and unbalanced transmission lines, RS-232 interface standard, troubleshooting a serial data communications circuits, RS-422 standard, RS-485 standard, troubleshooting and testing with RS 485, comparison of EIA interface standards, the 20 mA, current loop, Serial interface converters, parallel data communication interface standards, GPIB,  USB
	  10 Hours

	3
	Introduction to protocols: binary synchronous control (BSC) protocol, HDLC, SDLC, file transfer protocol, data communications for instrumentation and control
	  10 Hours

	4
	Industrial protocols: Introduction, ASCII based protocols, MODBUS –RTU, protocol, Token ring network ,Daisy chain, Industrial Ethernet
	  10 Hours

	5
	HART protocol: Introduction, HART, Physical layer, Data link Layer, Application Layer

Field bus and Net systems: Introduction AS-I, CAN bus, Device Net and SDS, Profibus, Foundation field bus, FIP
	  12Hours


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


Course outcome:

After successful completion of the course the student is able to: 

1. Explain  the role of standards and protocols 
2. Explain principles of communication standards

3. Explain the different protocols used in industry
Text Books: 
1. Practical Data Communications for Instrumentation and Control John Park, Steve Mackay, Edwin Wright 1st  Edition 2003

Reference Books:

1. Real time control network Daniel T Miklovic, , ISA 1993.

2. Process software and digital networks Bela G Liptak, , 3rd edition, 2002.

3. Computer Networks Andrew S. Tanenbaum, , 4th  Edition, PHI/Pearson Education. 2002.

4. Data Communications and Networking Behrouz A. Forouzan, , 2nd  update Edition, Tata McGraw Hill Publishing Company, New Delhi, 2000.

5. Computer Networks and Internets Douglas E. Comer, 2nd Edition, Pearson Education Asia,  5th  Indian reprint, 2001.
	Subject Title : INTELLECTUAL PROPERTY RIGHTS

	Sub Code : HS04
	No of credits : 2=2:0:0
	No of hrs/week :  2

	Exam duration : 2hrs
	Exam Marks : 50


Course Objective: 
1. The main objective of the IPR is to make the students aware of their rights for the protection of their invention done in their project work.

2. To get registration in our country and foreign countries of their invention, designs and thesis or theory written by the students during their project work and for this they must have knowledge of patents, copy right, trademarks, designs and information Technology Act.

3. Further teacher will have to demonstrate with products and ask the student to identify the different types of IPR’s.

	UNIT No
	Syllabus Content


	Hours
	

	1
	INTRODUCTION: Meaning of property, Origin, Nature, Meaning of Intellectual Property Rights, Provision of IPR under TRIPS and WTO. Kinds of Intellectual property rights—Copy Right, Patent, Trade Mark, Trade Secret and trade dress,  Design, Layout Design, Geographical Indication, Plant Varieties and Traditional Knowledge
	03
	

	2
	PATENT RIGHTS AND COPY RIGHTS— Origin, Meaning of Patent, Types, Inventions which are not patentable, Registration Procedure, Rights and Duties of Patentee, Assignment and licence   , Restoration of lapsed Patents, Surrender and Revocation of Patents, Infringement, Remedies & Penalties.

COPY RIGHT—Origin, Definition &Types of Copy Right,  Registration procedure, Assignment & licence, Terms of Copy Right, Infringement, Remedies, Copy rights with special reference to software.
	10

	    3
	TRADE MARKS— Origin, Meaning & Nature of Trade Marks, Types,   Registration of Trade Marks, Infringement & Remedies, Offences relating to Trade Marks, Passing Off, Penalties.
	04

	4
	DESIGN- Meaning, Definition, Object, Registration of Design, Cancellation of Registration, International convention of design- types and functions.

Semiconductor Integrated circuits and layout design Act-2000.
	05



	5
	BASIC TENENTS OF INFORMATION TECHNOLOGY ACT-2000- Cyber crimes, digital signature and E-Commerce.
	04


TEXT BOOKS:

1. Intellectual Property Rights and the Law, Gogia Law Agency, by Dr. G.B. Reddy

2. Law relating to Intellectual Property, Universal Law Publishing Co, by Dr. B.L.Wadehra

3.  IPR by P. Narayanan 

4.  Law of Intellectual Property, Asian Law House, Dr.S.R. Myneni.

Course outcomes:

The students once they complete their academic projects, they get awareness of acquiring the patent and copyright for their innovative works. They also get the knowledge of plagiarism in their innovations which can be questioned legally.

	Subject Title: POWER PLANT INSTRUMENTATION

	Sub Code : IT731
	No of credits : 3=3:0:0
	No of hrs/week :  3

	Exam duration : 3hrs
	Exam Marks : 100


Course objectives:
1. Explain the operation traditional power plants and describe the instruments that make up their measurement and control systems

2. Analyze the various instruments used in power plant control systems and make recommendations for improving the control processes

3. Explain the environmental impact of electricity generation and show how adequate control processes may reduce or eliminate these impacts
	Unit No
	Syllabus
	No of 

Teaching  hours

	1
	Overview Of Power Generation :Survey of methods of power generation hydro, thermal, nuclear, solar and wind power Importance of instrumentation in power generation  Thermal power plant Building blocks  Combined Cycle System  Combined Heat and Power System 
	 08 Hours

	2
	Measurements In Power Plants: Measurement of feed water flow, air flow, steam flow and coal flow, Drum level measurement, Steam pressure and temperature measurement Turbine speed and vibration measurement, Flue gas analyzer , Fuel composition analyzer.
	08 Hours

	3
	Hydroelectric Power Plant- Site selection, Hydrology, Estimation electric power to be developed, classification of Hydropower plants, Types of Turbines for hydroelectric power plant, pumped storage plants, storage reservoir plants.
	08 Hours

	4
	Boiler Control: Combustion of fuel and excess air, Firing rate demand Steam temperature control, Control of deaerator , Drum level control Single, two and three element control, Furnace draft control ,implosion  flue gas dew point control ,Trimming of combustion air. 
	07 Hours

	5
	Solar Energy: solar resource, solar energy conversion systems: Solar PV technology: Block diagram of PV system, advantages and limitations. Solar thermal energy system: Principle, solar collector and its types, solar concentrator and its types, safety.  

 Nuclear Power Plant: Nuclear power generation, control station and reactor control
	08 Hours


Note: Unit 1 and 4 will have the internal choice 

Course Outcomes:
After completion of this course the student is able to:
1. Explain the operation traditional power plants and describe the instruments that make up their measurement and control systems

2. Analyze the various instruments used in power plant control systems and make recommendations for improving the control processes

3. Explain the environmental impact of electricity generation and show how adequate control processes may reduce or eliminate these impacts
Text Books:
1. Boiler Control Systems Engineering, by G.F. Gilman, 2005, ISA Publication

2. Power plant engineering, P.K.Nag, 3rd edition, 2010. McGraw Hill.

Reference Books:
1. “Power Plant Engg.”, Domkundwar 5th Edition Arora,  Domkundwar,1990,Dhanpat Rai & Co.1990
2. “Non-conventional energy resources”, by B. H. Khan, McGraw Hill, New Delhi, 2009

3. “Renewable energy Technologyî, Chetan Singh Solanki, Prentice Hall Publication 2011

	Subject Title: SMART SENSORS

	Sub Code : IT732
	No of credits : 3=3:0:0
	No of hrs/week :  3

	Exam duration : 3hrs
	Exam Marks : 100


Course Objectives:
1. Students will be studying The  overview of how smart sensors have the capabilities beyond simple signal conditioning

2. New capabilities being extended with term smart power referring to semiconductor power technologies that combine an output power device with control circuitry on the same silicon chip

3. Students will be aware of Communication network protocols for smart sensor using automotive and CAN protocols and other aspects of network communication

4. Students will get to know about the Reliability implications, testing of smart sensor and also the packaging techniques.
	Unit No
	Syllabus
	No of 

Teaching  hours

	1
	Basics Of Smart Sensors & Micromachining: Introduction, Mechanical-Electronic transitions in sensing, nature of sensors, overview of smart sensing and control systems, integration of micromachining and microelectronics, introduction to micromachining, bulk micromachining, wafer bonding, surface micromachining, other micromachining techniques.
	08 Hours

	2
	Sensor Information To Mcu: Introduction, amplification and signal conditioning, separate versus integrated signal conditioning, digital conversion. 

Mcus And Dsps To Increase Sensor Iq: Introduction, MCU control, MCUs for sensor interface, DSP control, Software, tools and support, sensor integration.
	08 Hours

	3
	Communications For Smart Sensors : Introduction, definitions and background, sources and standards, automotive protocols, industrial networks, office & building automation, home automation, protocols in silicon, other aspects of network communications.

Control Techniques: Introduction, state machines, fuzzy logic, neural networks, combined fuzzy logic and neural networks, adaptive control, other control areas. 
	08 Hours

	4
	Packaging, Testing And Reliability Of Smart Sensors: Introduction, Semiconductor packaging applied to sensors, hybrid packaging, packaging for monolithic sensors, reliability implications, testing smart sensors. Unit Standards for Smart Sensors: Introduction, setting the standards for smart sensors and systems, IEEE 1451.1, IEEE 1451.2, IEEE P1451.3, IEEE 1451.4, extending the systems to network. 
	07 Hours

	5
	Implications Of Smart Sensor Standards And Recent Trends: Introduction, sensor plug-and-play, communicating sensor data via existing wiring, automated/remote sensing and web, process control over the internet, alternative standards, HVAC sensor chip, MCU with integrated pressure sensors, alternative views of smart sensing, smart loop.
	08 Hours


Note: Unit 2 and 4will have the internal choice 

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

1. A good knowledge of alternate views of smart sensor will allow the engineers to explore the new capabilities of using smart senor replacing the existing sensor

2. Students will able to acknowledge recent industry efforts on definition functionality and communication standards  

3. Engineers could know how a smart sensor with appropriate local decision making capability, can act as a standalone sensor, communicate in peer-to-peer relationship to other sensors or actuators, or act as an intelligent node in the network

4. Students will be equipped with the basics of how industry standards for smart  sensors including IEEE1451 family and others that have been initiated for control applications

Text Book:
1. Understanding Smart Sensors- Randy Frank,  Artech House Publications, 2nd Edition 2000.
 
Reference Book:
1. Smart Sensors- Paul W. Chapman, ISA Press.1996
	Subject Title: VLSI DESIGN

	Sub Code : IT733
	No of credits : 3=3:0:0
	No of hrs/week :  3

	Exam duration : 3hrs
	Exam Marks : 100


Course Objectives:
The objectives of the course is to
1. Develop  skills to use mathematical methods and circuit analysis models in MOS digital electronics circuits

2. Understand how to apply MOS technology specific layout rules in the placement and

Routing of transistors and interconnect, and to verify the functionality, power, and parasitic effects.

3. To impart the knowledge on design of combinational, sequential logic at the transistor level, functional units including adders, multipliers, ROMs, SRAM cell including stick diagram

	Unit No
	Syllabus
	No of 

Teaching  hours

	1
	Introduction To Mos Technology: Moores law, speed –power performance, nMOS fabrication, CMOS fabrication: nwell, pwell processes, BiCMOS, comparison of bipolar & CMOS. 

Basic Electrical Properties Of Mos & Bicmos Circuits: 

Drain to source current versus voltage characteristics, threshold voltage, transconductance, nMOS inverter, Determination of pull up to pull down ratio, nMOS inverter driven through one or more pass transistors, alternative forms of pull-up, CMOS inverter, latch up.                                                                                                                                      
	08  Hours

	2
	Basic Circuit Concepts: Sheet resistance, area capacitance calculation. Delay unit, inverter delay, estimation of CMOS inverter delay, driving of large capacitance loads, super buffers, BiCMOS drivers, propagation delays & wiring capacitances. 
Mos And Bicmos Circuit Design Processes: MOS layers stick diagrams, nMOS design style; CMOS design style, Design rules and layout, lambda based design.                                                                                                                                                  
	08 Hours

	3
	Scaling Of Mos Circuits:  Scaling factors for device parameters, limitations of scaling.                                                                                              

Subsystem Design & Layout I: Switch logic pass transistor, gate logic inverter, Nand gates, Nor gates, pseudo nMOS, dynamic CMOS example of structured design, parity generator, Bus arbitration, Multiplexers, logic function block.                                                                                                                                                
	08 Hours

	4
	Subsystem Design & Layout II: Clocked sequential circuits, dynamic shift registers, bus lines. Subsystem design processes General considerations, 4 bit arithmetic processor, 4-bit shifter

Design Process- Computational Elements: Regularity, design of ALU subsystem, ALU using adders, Carry look ahead adders                                                                                                                                                 
	07 Hours

	5
	Memory, Register & Aspects Of Timing: 3 transistor dynamic RAM cell, dynamic memory cell, pseudo-static RAM, JK FF, D FF circuits, RAM arrays. Practical aspects and testability, CAD tools for design & Simulation.                                                                                                                                       
	08 Hours


Note: Unit 1 and 2 will have the internal choice

Course Outcomes:

Students completing this course successfully will be able to:

1. Use mathematical methods and circuit analysis models in designing CMOS digital electronics circuits, including logic components and their interconnect 

2. Apply MOS technology specific layout rules in the placement and Routing of transistors and interconnect, and to verify the functionality, power, and parasitic effects.

3. Design combinational, sequential logic at the transistor level, functional units including adders, multipliers, ROMs, SRAM cell including stick diagram

Text Book:

1. Basic VLSI design- Douglas A Pucknell, Kamaran Eshraghian, Prentice Hall of India publication, 3rd Edition, 2005.

Reference Books:

1. CMOS Digital Integrated Circuits, Analysis and design, 3rd Edition, Sung-Mo (steve) Kang, Yusuf Leblbici, Tata Mcgraw Hill.

2. VLSI Technology, 2nd Edition, S.M .Sze, Tata Mcgraw Hill, 2nd edition, 1981. 

	Subject Title MEDICAL IMAGING SYSTEMS

	Sub Code : IT734
	No of credits : 3=3:0:0
	No of hrs/week :  3

	Exam duration : 3hrs
	Exam Marks : 100


Course objectives:

1. The aim of the course is to show how to extract, model, and analyze information from medical data and Applications In order to help diagnosis, treatment and monitoring g of diseases through computer science. 

2. Biomedical Engineering undergraduates integrate the knowledge core of traditional engineering disciplines and modern biology to solve problems encountered in living systems. 

3.  To analyze a problem from both an engineering and biological perspective; to anticipate the special difficulties in working with living systems and to evaluate a wide range of possible approaches to solutions. 
	Unit No
	Syllabus
	No of 

Teaching  hours

	1
	X-Rays: Interaction between X-Rays and matter, Intensity of an X-Ray, Attenuation, X-Ray Generation and Generators, Beam Restrictors and Grids, Intensifying screens, fluorescent screens and Image intensifiers. X-Ray detectors, Conventional X-Ray radiography, Fluoroscopy, Angiography, Digital radiography, Dynamic spatial reconstruction
	08 Hours

	2


	Computed Tomography: Conventional tomography, Computed tomography principle, Projection function Generations of CT machines, Electron beam CT, Reconstruction algorithms, Helical CT.

Ultrasound Imaging: Ultrasound properties Ultrasonic transducers, Arrays, A mode, B mode, M mode scanners, Tissue characterization, Color Doppler flow imaging.
	08 Hours

	3
	Fundamental Of Imaging Systems: Angular momentum, Magnetic dipole moment, Magnetization, Larmor frequency, Rotating frame of reference, Free induction decay, Relaxation times, Pulse sequences. Introduction to functional MRI.
	08 Hours

	4
	Magnetic Resonance Imaging Systems: Slice selection, Frequency encoding, Phase encoding, Spin-Echo imaging, Gradient-Echo imaging, Imaging safety.

Thermal Imaging: Medical thermography, Infrared detectors, Thermographic equipment, Pyroelectric vidicon camera.
	08 Hours

	5
	Radionuclide Imaging: Interaction of nuclear particles and matter, Nuclear sources, Radionuclide generators, Nuclear radiation detectors, Rectilinear scanner, scintillation camera, SPECT, PET.
	07 Hours


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

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

1. Analyze information from medical data and Applications In order to help diagnosis, treatment and monitoring of diseases through computer science. 

2. Integrate the knowledge core of traditional engineering disciplines and modern biology to solve problems encountered in living systems. 

3. To analyze a problem from both an engineering and biological perspective; to anticipate the special difficulties in working with living systems and to evaluate a wide range of possible approaches to solutions. 

Text Books:
1. Principles of Medical Imaging- Kirk shung, Academic Press. Inc, 1992  

2. Handbook of Biomedical Instrumentation-R. S. Khandpur, Tata McGraw-Hill.

2nd Edition, 2008, 
Reference Books:

1. Medical Imaging Signals and Systems- Jerry L Prince and Jonathan M Links, Prentice Hall of India/Pearson Education 2009.

2. Fundamentals of medical Imaging- Zhong Hicho and Manbir singh, John Wiley 1993
	Subject Title: LASERS & OPTICAL INSTRUMENTATION 

	SUB CODE : IT741
	No of credits : 3=3:0:0
	No of hrs/week :  3

	Exam duration : 3hrs
	Exam Marks : 100


Course Objectives:
1.   To introduce the basic concepts of Lasers, Laser Instruments, optical Fibers and their applications in the field of Instrumentation.

2. To understand the basic principles of opto electronic devices like photo transistor, photodiodes etc 

3.    To understand the concepts of different optical fiber sensors like optic gyroscope, rotation sensors, polarimetric sensors 
	Unit No
	Syllabus
	No of 

Teaching  hours

	1
	Lasers: Principles, classification, construction of Ruby, He-Ne, Nd-YAG, semiconductor, Argon and Carbon dioxide lasers.

Characteristics of stabilization, Q-switching and mode locking, frequency stabilization, Line shape function, lasing threshold, application of lasers in engineering and medicine, safety with lasers.
	08 Hours

	2
	Laser Instruments: Laser interferometry, laser strain gauges, velocimetry, pulse echo technique, beam modulation telemetry and holography, application of holography, laser welding, laser machining and laser spectroscopy
	08 Hours

	3


	Optoelectronic Devices And Components: Photo diodes, PIN diodes, solar cells, LED’s phototransistors, opto-isolators, photocouplers.
	07 Hours

	4


	Fiber Optics: Light Modulation schemes, optical fibers, intermodal dispersion, graded index fiber, low dispersive fibers

Fiber losses, fiber materials, integrated optics, optical bistability, laser printing, optical multiplexers
	08 Hours

	5


	Optical Fiber Sensors: Multimode passive and active fiber sensors, Phase modulated sensors, fiber optic gyroscope, Polarization: polarimetric sensors, polarization, and rotation sensors
	08 Hours


Note: Unit numbers:  1 & 4 will have internal choice 

Course Outcome:
At the end of the course, the student is able to 

1. Distinguish the different types of Lasers and laser instruments

2. To apply laser in Instrumentation and Biomedical applications
Text Books: 

1. Optoelectronics-Wilson & Hawkes, Prentice Hall of India 2003

2. Laser principles and applications-Wilson and Hawkes, Prentice Hall of India 1983

Reference Books:
1. Essentials of Opto Electronics with Applications- A.J.Rogers, CRC Press.

2. “Optical Fiber Communications Principles and Systems” A. Selvarajan, S Kar and T Srinivas. Tata Mcgraw Hill, 2006 

3. Solar Energyî, by S. P. Sukhatme, Tata McGraw Hill, New Delhi,1996

	Subject Title: SPEECH SIGNAL PROCESSING

	Sub Code : IT742
	No of credits : 3=3:0:0
	No of hrs/week :  3

	Exam duration : 3hrs
	Exam Marks : 100


Course objectives:
1. The objective of the course is to develop an understanding of how speech signals are processed in three general areas: Analysis, Synthesis, and Recognition.

2. To understand and analyze the representations of the speech waveform 

3. To understand and analyze the linear predictive coding of speech and its applications
	Unit No
	Syllabus
	No of 

Teaching  hours

	1
	Digital Models For Speech Signals: Process of Speech Production, Lossless tube models, Digital models for Speech signals. Pitch period estimation, Short time autocorrelation function, Short time average magnitude difference function, Pitch period estimation using autocorrelation function  
	 08Hours

	2
	Time Domain Models For Speech Processing: Time Dependent processing of speech, Short time Energy and average magnitude, Short time average zero crossing rate, Speech Vs silence discrimination using energy and zero crossing.
	08Hours

	3


	Digital Representations Of The Speech Waveform: Sampling speech signals, Review of the statistical model for speech, Instantaneous quantization, Adaptive Quantization, General theory of

differential quantization, Delta modulation
	07 Hours

	4


	Linear Predictive Coding Of Speech: Basic principles of linear predictive analysis, Solution of LPC equations, Prediction error signal, Frequency domain interpretation, Relation between the various speech parameters, Applications of LPC parameters.

Speech Synthesis: Principles of Speech synthesis, Synthesis based on waveform coding, analysis synthesis method, speech production mechanism, Synthesis by rule, Text to speech conversion.  
	08 Hours

	5


	Speech Recognition: Principles of Speech recognition, Speech period detection, Spectral distance measures, Structure of word recognition systems, Dynamic time warping (DTW), Word recognition using phoneme                                                                                                                              
	08 Hours


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

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

1. Develop an understanding of speech signals are processing in three general areas: Analysis, Synthesis, and Recognition.

2. understand and analyze the representations of the speech waveform 

3. understand and analyze the linear predictive coding of speech and its applications
Text Books:
1. Digital Processing of Speech Signals- L R Rabiner and R W Schafer, Pearson Education 2004.

2. Digital Speech Processing- Synthesis and Recognition, Sadoaki Furui Mercel Dekker, 2nd Edition, 2002.

Reference Books:
1. Introduction to Data Compression- Khalid Sayood, Elsivier Publications, 3rd Edition, 2006.

2. Digital Speech-A M Kondoz, Wiley Publications 2nd Edition, 2004
	Subject Title: EMBEDDED SYSTEM & RTOS

	Sub Code : IT743
	No of credits : 3=3:0:0
	No of hrs/week :  3

	Exam duration : 3hrs
	Exam Marks : 100


Course objectives:
It is designed to achieve the following objectives:

1. To introduce the basic concepts of Embedded Systems and the various techniques used

       For Embedded Systems with real time examples

2. How to design an embedded system

3. How to partition a system to hardware and software parts efficiently.

4. To Get exposed to Real-Time Operating System
5. To Understand the purpose of Processor and Software architecture
	Unit No
	Syllabus
	No of 

Teaching  hours

	1
	Introduction: Overview of embedded systems, embedded system design challenges, common design metrics and optimizing them. Survey of different embedded system design technologies, trade-offs. Custom Single-Purpose Processors, Design of custom single purpose processors

Single-Purpose Processors I: Hardware, Combinational Logic, Sequential Logic, RT level Combinational and Sequential Components, Optimizing single-purpose processors. Single-Purpose Processors: Software, Basic Architecture, Operation, Programmer’s View, Development Environment, ASIPS.
	  08 Hours

	2
	Single-Purpose Processors II: Standard Single-Purpose Peripherals, Timers, Counters, UART, PWM, LCD Controllers, Keypad controllers, Stepper Motor Controller, A to D Converters, Examples.

Memory: Introduction, Common memory Types, Compulsory memory, Memory Hierarchy and Cache, Advanced RAM. Interfacing, Communication Basics, Microprocessor Interfacing, Arbitration, Advanced Communication Principles, Protocols - Serial, Parallel and Wireless.
	08Hours

	3


	Interrupts: Basics - Shared Data Problem - Interrupt latency. Survey of Software Architecture, Round Robin, Round Robin with Interrupts - Function Queues - scheduling - RTOS architecture.
	07 Hours

	4


	Introduction To Rtos: Tasks - states - Data - Semaphores and shared data. More operating systems services - Massage Queues - Mail Boxes-Timers–Events-Memory Management.                                                                                                 
	08 Hours

	5


	Basic Design Using RTOS, Principles- An example, Encapsulating semaphores and Queues. 

Hard real-time scheduling considerations – Saving Memory space and power.       Hardware software co-design aspects in embedded systems. 
	08 Hours


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

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

1. Design embedded system architectures for various applications and to learn the different techniques   on embedded systems.

2. Identify, formulate, and solve engineering problems

3. Function on multidisciplinary teams

4. To discuss the basics o embedded systems and the interface issues related to it.

5. To discuss the real time models, languages and operating systems and to analyze real time examples

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

2.An Embedded software Primer - David E. Simon: Pearson Education, 1999

 Reference Books:
1. Embedded Systems: Architecture and Programming, Raj Kamal, TMH. 2008 

2. Embedded Systems Architecture – A Comprehensive Guide for Engineers and Programmers, Tammy Noergaard, Elsevier Publication, 2005

3. Embedded C programming, Barnett, Cox & O’cull, Thomson (2005).

	Subject Title: NEURAL NETWORKS 

	Sub Code : IT744
	No of credits : 3=3:0:0
	No of hrs/week :  3

	Exam duration : 3hrs
	Exam Marks : 100


Course objectives:

1. To understand the basic need of artificial neural network to engineering applications with emphasis on it use for process control applications. 

2. To understand the various neural network and the Applications of these models to solve engineering problems. 

	Unit No
	Syllabus
	No of 

Teaching  hours

	1
	INTRODUCTION: What is neural network? Human Brain, Models of a

Neuron, Neural Networks viewed as directed graphs, Feedback, Network

Architectures, Knowledge Representation, Artificial Intelligence and Neural Networks.
	08 Hours

	2
	LEARNING PROCESSES: Introduction, Error correction algorithm,

Memory based learning, Hebbian Learning, Competitive learning, Boltzmann learning, learning with a teacher, learning without a teacher, Learning tasks, Memory, adaptation.
	08Hours

	3


	SINGLE LAYER PERCEPTIONS: Introduction, Perceptron, and

perception convergence theorem, Examples, Multilayer perceptron, Introduction, Some preliminaries
	07 Hours

	4


	BACK PROPAGATION ALGORITHM: Summary of the Back Propagation Algorithm, XOR Problem, and Heuristics for making the Back propagation algorithm to perform better.
	08 Hours

	5
	RADIAL BASIS FUNCTION NETWORKS: Architecture, learning

algorithms, Applications. Hopfield Networks – Architecture, Capacity of

Hopfield models, Energy analysis of Hopfield networks
	08 Hours


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

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

1. Understand and explain the basic neural networks paradigms 

2. Understand and explain the basic concepts of training methods in neural networks 

3. Explain the ANN applications 

4. Understand and explain the techniques for identification and control of the nonlinear processes 

5. Understand and explain the techniques for designing successful applications 

Text Books:
1. Simon Haykin, Neural Networks A comprehensive foundation- McMillan College public company, Newyork 1994.
2. Artificial neural networks-B. Yegnanarayana Prentice Hall of India 1999.

Reference Books:
1. Introduction to Artificial Neural Systems- Jacek M. Zurada Jaico Publishing House,1994
2. Neural Network Fundamentals with Graphs, Algorithms, and applications-N.K. Bose, P.Liang, Tata McGraw Hill Edition.1998
3. Artificial Neural networks-Robert J Schalkoff, McGraw Hill international Edition,1997

4. Neural networks and Fuzzy Systems, A Dynamical systems approach to machine intelligence- Bart Kosko, Prentice Hall of India Publications, 2006
	Subject Title : ARM LAB

	Sub Code : ITL75
	No of credits : 1.5=0:0:1.5
	No of hrs/week :  03

	Exam duration : 3hrs
	Exam Marks : 100


Course objectives:
1. To understand and program the LPC2148 microcontroller using assembly and C- Programming techniques

2. To understand the concepts and principles of built in peripheral devices like LCD, Timer

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

4. To understand and analyze the function of memory Management unit in ARM microcontroller

5. To learn Interfacing of LED, LCD, UART, I2C to the ARM microcontroller. 
	Expt No
	Syllabus



	1
	Write an Assembly language program to perform Simple Data transfer and processing, Addition of two 64-bit numbers, Multiplication of two 32-bit numbers, and Division of 32-bit numbers.

	2
	Write an Assembly language program to Block move

	3
	Write an Assembly language program to Find the smallest number

	4
	Write an Assembly language program to Hex-BCD conversion

	5
	Write a C Programme  to determine the factorial of the given number using Look up table technique

	6
	Write a C Programme  to generate  the given  time delay using built in Timer / Counter features  for any practical applications

	7
	Write a C program for Transmission of message from keyboard to LCD.

	8
	Write a C program to Unpack BCD numbers


	
	Interfacing Programmes

	1
	Interfacing variable 0 to 3.3V present with Ad0.6 and display the analog voltage in 2X16 LCD

	2
	Interfacing PC with LPC2148 VARTO and develop program in C to transmit messages to PC Hyperterminal

	3
	Develop  a C program to  Interface 8 digit 7 segment display to LPC2148 with the given delay  using timer.

	4
	Interface ds 1307 RTC IC with LPC2148 and develop i2c program to display time and date on LCD.

	5
	Interface 8 switch and 8 LEDs with LPC2148 and develop C program to switch ON/OFF LEDs

	6
	Demonstration of the communication process using Zigbee protocol with LPC2148.

	7
	Demonstration of signal acquisition, control and display 


Course Outcomes:
After completion of this course the student is able to:
1. Describe the   programmer’s model of ARM processor to create and analyze Assembly level and Embedded C-programming.
2.  Develop a program and analyze the various built in peripheral devices.

3. Demonstrate various communication techniques between the kit and external peripheral modules
4. Identify and analyze the function of memory Management unit of ARM.
5.  Interface ARM microcontroller with external peripherals. 

	Subject Title : PROCESS CONTROL LAB

	Sub Code : ITL76
	No of credits : 1.5=0:0:1.5
	No of hrs/week :  03

	Exam duration : 3hrs
	Exam Marks : 100


Course objectives:
1. To design a suitable signal conditioning circuit for the given physical parameter measured using transducer/sensor 

2. Calibrate, configure, and tune various real-world instrumentation and control loops on the physical parameters like pressure, temperature, and level training stations.

3. Design and develop a ladder diagram using PLC for simple automation application

	Expt No
	Syllabus



	1
	Rig up and test the circuit to display the temperature using RTD with suitable signal conditioning circuit.

	2
	Rig up and test the circuit to display the temperature using Thermocouple with suitable signal conditioning circuit

	3
	Rig up and test the circuit to display the temperature using AD590 with suitable signal conditioning circuit.

	4
	Rig up and test the circuit to display the load using load cell with suitable signal conditioning circuits.

	5
	Rig up a suitable circuit to control the speed of a DC motor/ Intensity of  a light using PID controller

	6
	Using different controllers obtain the optimum response of the given temperature controller.

	7
	Using different controllers obtain the optimum response of the given flow controller.

	8
	Using different controllers obtain the optimum response of the given level controller. 

	9
	Sequential Control experiments using PLC. The logic should be solved using ladder diagram technique.

	10
	Bottle filling process using PLC. The logic should be solved using ladder diagram technique.

	11
	Elevator using PLC. The logic should be solved using ladder diagram technique 

	12
	Conduct experiment to plot the control valve characteristics

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


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

1. Design a suitable signal conditioning circuit for the given physical parameter measured using transducer/sensor 

2. Calibrate, configure, and tune various real-world instrumentation and control loops on the physical parameters like pressure, temperature, and level training stations.

3. Design and develop a ladder diagram using PLC for simple automation application

	Subject Title: PRINCIPLES OF VLSI DESIGN

	Sub Code : IT751
	No of credits : 4=4:0:0
	No of hrs/week :  4

	Exam duration : 4 hrs
	Exam Marks : 100


Course Objectives:

The objectives of the course is to-

4. Develop  skills to analyze and use mathematical methods and circuit analysis models in MOS digital electronics circuits

5. Understand how to apply MOS technology specific layout rules in the placement and Routing of transistors and interconnect, and to verify the functionality, power, and parasitic effects.

6. To impart the knowledge on design of combinational, sequential logic at the transistor level, functional units including adders, multipliers, ROMs, SRAM cell including stick diagram

	Unit No
	Syllabus
	No of 

Teaching  hours

	1
	INTRODUCTION TO MOS TECHNOLOGY: Moores law, speed –power performance, nMOS fabrication, CMOS fabrication: nwell, pwell processes, BiCMOS, comparison of bipolar & CMOS. 

BASIC ELECTRICAL PROPERTIES OF MOS & BICMOS CIRCUITS: 

Drain to source current versus voltage characteristics, threshold voltage, transconductance, nMOS inverter, Determination of pull up to pull down ratio, nMOS inverter driven through one or more pass transistors, alternative forms of pull-up, CMOS inverter, latch up.                                                                                                                                      
	10  Hours

	2
	BASIC CIRCUIT CONCEPTS: Sheet resistance, area capacitance calculation. Delay unit, inverter delay, estimation of CMOS inverter delay, driving of large capacitance loads, super buffers, BiCMOS drivers, propagation delays & wiring capacitances.
MOS AND BICMOS CIRCUIT DESIGN PROCESSES: MOS layers stick diagrams, nMOS design style; CMOS design style, Design rules and layout, lambda based design.                                                                                                                                                  
	10 Hours

	3
	Scaling of MOS circuits:  Scaling factors for device parameters, limitations of scaling.
SUBSYSTEM DESIGN & LAYOUT: Switch logic pass transistor, gate logic inverter, Nand gates, Nor gates, pseudo nMOS, dynamic CMOS example of structured design, parity generator, Bus arbitration, Multiplexers, logic function block.                                                                                                                                                
	10 Hours

	4
	Clocked sequential circuits, dynamic shift registers, bus lines. Subsystem design processes General considerations, 4 bit arithmetic processor, 4-bit shifter, a further consideration of adders, multipliers.
DESIGN PROCESS- COMPUTATIONAL ELEMENTS: Regularity, design of ALU subsystem, ALU using adders, Carry look ahead adders                                                                                                                                                 
	12 Hours

	5
	MEMORY, REGISTER & ASPECTS OF TIMING: 3 transistor dynamic RAM cell, dynamic memory cell, pseudo-static RAM, JK FF, D FF circuits, RAM arrays. Practical aspects and testability, CAD tools for design & Simulation.                                                                                                                                       
	10 Hours


Note: Unit 1 and 4 will have the internal choice

Course Learning Outcomes:

Students completing this course successfully will be able to:

4. Use mathematical methods and circuit analysis models in analysis of CMOS digital electronics circuits, including logic components and their interconnect 

5. Apply MOS technology specific layout rules in the placement and Routing of transistors and interconnect, and to verify the functionality, power, and parasitic effects.

6. Design combinational, sequential logic at the transistor level, functional units including adders, multipliers, ROMs, SRAM cell including stick diagram

TEXT BOOK:
1. Basic VLSI design- Douglas A Pucknell, Kamaran Eshraghian, Prentice Hall of India publication, 3rd Edition, 2005.

REFERENCE BOOKS:

1. CMOS Digital Integrated Circuits, Analysis and design, 3rd Edition, Sung-Mo (steve) Kang, Yusuf Leblbici, Tata Mcgraw Hill.

2. VLSI Technology, 2nd Edition, S.M .Size, Tata Mcgraw Hill. 
	Subject Title: NEURAL NETWORKS AND FUZZY LOGIC

	Sub Code : IT752
	No of credits : 4=4:0:0
	No of hrs/week :  4

	Exam duration : 3hrs
	Exam Marks : 100


Course objectives:
3. To understand the basic need of artificial neural network to engineering applications with emphasis on it use for process control applications. 

4. To understand the various neural network and the Applications of these models to solve engineering problems. 
5. To understand the basics of fuzzy logic and relations
	Unit No
	Syllabus
	No of 

Teaching  hours

	1
	INTRODUCTION: What is neural network? Human Brain, Models of a

Neuron, Neural Networks viewed as directed graphs, Feedback, Network

Architectures, Knowledge Representation, Artificial Intelligence and Neural Networks.
	10 Hours

	2
	LEARNING PROCESSES: Introduction, Error correction algorithm,

Memory based learning, Hebbian Learning, Competitive learning, Boltzmann learning, learning with a teacher, learning without a teacher, Learning tasks, Memory, adaptation.
	10Hours

	3


	SINGLE LAYER PERCEPTIONS: Introduction, Perceptron, and

perception convergence theorem, Examples, Multilayer perceptron, Introduction, Some preliminaries
	08 Hours

	4


	BACK PROPAGATION ALGORITHM: Summary of the Back Propagation Algorithm, XOR Problem, and Heuristics for making the Back propagation algorithm to perform better.
RADIAL BASIS FUNCTION NETWORKS: Architecture, learning

algorithms, Applications. Hopfield Networks – Architecture, Capacity of

Hopfield models, Energy analysis of Hopfield networks
	12 Hours

	5
	Introduction: Uncertainty and Imprecision, state and random processes, Uncertainty in information, fuzzy sets and classical sets, properties, mapping of classical sets to function, fuzzy set operation, properties of Fuzzy sets,


Classical relations and Fuzzy relations: Cartesian product, crisp relations, fuzzy relations, tolerance and equivalence relations.

	12 Hours


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

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

1. Understand and explain the basic neural networks paradigms 
2. Understand and explain the basic concepts of training methods in neural networks 

3. Explain the ANN applications 

4. Understand and explain the techniques for identification and control of the nonlinear processes 

5. Understand and explain the techniques for designing successful applications 
6. Explain the basics of fuzzy logic and relations
TEXT BOOKS:
1. Simon Haykin, Neural Networks A comprehensive foundation- McMillan College public company, Newyork 1994.
2. Artificial neural networks-B. Yegnanarayana Prentice Hall of India 1999.

3.Fuzzy logic with engineering applications-Timothy. J. Ross, McGraw Hill International Edition, 1997.

REFERENCE BOOKS:

1. Introduction to Artificial Neural Systems- Jacek M. Zurada JaicoPublishing House,1994
2. Neural Network Fundamentals with Graphs, Algorithms, and applications-N.K. Bose, P.Liang, Tata McGraw Hill Edition.1998
3. Artificial Neural networks-Robert J Schalkoff, McGraw Hill international Edition,1997

4. Neural networks and Fuzzy Systems, A Dynamical systems approach to machine intelligence- Bart Kosko, Prentice Hall of India Publications, 200
	Subject Title: COMPUTER NETWORKS
	

	Sub Code : IT811
	No of credits : 3=3:0:0
	No of hrs/week :  3

	Exam duration : 3hrs
	Exam Marks : 100
	


Course Objectives:
The main objective of this course is to:

1. Build an understanding of the fundamental concepts of computer networking
2. Familiarize the student with the basic taxonomy and terminology of the computer networking area.

3. Allow the student to gain expertise in some specific areas of networking such as the design and maintenance of individual networks.

	Unit No
	Syllabus
	No of 

Teaching  hours

	1
	Introduction: Uses of Computer Networks, Network Hardware, Network

Software, Reference Models, Example Networks, Network Standardization 

The Physical Layer: The Theoretical Basis for Data Communication, Guided Transmission Media, Wireless Transmission, Communication Satellites, The Public Switched Telephone Network, The Mobile Telephone System, Cable Television.
	08 Hours

	2
	The Data Link Layer: Data Link Layer Design Issues, Error Detection

and Correction, Elementary Data Link Protocols, Sliding Window Protocols, Protocol Verification, Data Link Protocols 
	08 Hours

	3


	The Medium Access Control Sub Layer: The Channel Allocation Problem, Multiple Access Protocols, Ethernet, Wireless LANS
	07 Hours

	4


	The Network Layer: Network Layer Design Issues, Routing Algorithms, Congestion Control Algorithms.
	08 Hours

	5


	The Transport Layer: The Transport Service. A Simple Transport Protocol, The Internet Transport Protocols (TCP and UDP), Performance Issues.

The Application Layer: Domain Name System (DNS), electronic mail, worldwide web.
	08 Hours


Note: Unit numbers:  1 & 2 will have internal choice 
Course Outcomes:
After completion of this course the student is able to:
1. understand basic computer network technology
2. Identify the different types of network topologies and protocols
3. Identify the different types of network devices and their functions within a network
Text Books: 
1. Computer Networks: Andrews S. Tanenbaum, 4th Edition, Pearson Education,2010. 

Reference Books:
1. ATM Networks concepts and Protocols - Sumit Kasera Tata Mc Graw Hill 2nd edition, 2008

2. Data and computer networks- W STALLINGS 5th Edition, Prentice Hall of India 1998.

	Subject Title: LOW POWER VLSI 

	Sub Code : IT812
	No of credits : 3=3:0:0
	No of hrs/week :  3

	Exam duration : 3hrs
	Exam Marks : 100


Course objectives:
The main objective of the course is to

1. To study the concepts on different levels of power estimation and optimization techniques

2. Understand the Impact of Scaling technology and transistor sizing in chip design

3. To provide the knowledge to analyze and estimate the power conception in the Architectural level

	Unit No
	Syllabus
	No of 

Teaching  hours

	1
	Introduction: Need for low power VLSI chips, Sources of power dissipation on Digital Integrated circuits. Emerging Low power approaches, Physics of power dissipation in CMOS devices.
Device & Technology Impact On Low Power: Dynamic dissipation in CMOS, Transistor sizing & gate oxide thickness, Impact of technology Scaling, Technology & Device innovation
	08 Hours

	2
	Power Estimation, Simulation Power Analysis: SPICE circuit simulators, gate level logic simulation, capacitive power estimation, static state power, gate level capacitance estimation, architecture level analysis, data correlation analysis in DSP systems, Monte Carlo simulation.
	08 Hours

	3


	Low Power Architecture & Systems: Power & performance management, switching activity reduction, parallel architecture with voltage reduction, flow graph transformation, low power arithmetic components, low power memory design.
	07 Hours

	4


	Low Power Clock Distribution: Power dissipation in clock distribution, single driver Vs distributed buffers, Zero skew Vs tolerable skew, chip & package co-design of clock network
	08 Hours

	5


	Algorithm & Architectural Level Methodologies: Introduction, design flow, Algorithmic level analysis & optimization, Architectural level estimation & synthesis
	08 Hours


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

Course outcomes:
At the end of the course, the student is able to 

1. Understand the concepts on different levels of power estimation and optimization techniques

2. Understand and  apply the knowledge on Scaling technology in chip design

3. Apply the knowledge to analyze and estimate the power conception in the Architectural level

Text Books:
1. Practical Low Power Digital VLSI Design-Gary K. Yeap, KAP, 2002

2. Low power design methodologies Rabaey, Pedram-Kluwer Academic, 1997.

Reference Book:
1. Low-Power CMOS VLSI Circuit Design-Kaushik Roy, Sharat Prasad, Wiley, 2000.

	Subject Title: REMOTE SENSING AND TELEMETRY

	Sub Code : IT813
	No of credits : 3=3:0:0
	No of hrs/week :  3

	Exam duration : 3hrs
	Exam Marks : 100


Course objectives:
The main objective of the course is to
1. Understand the concept on Electromagnetic radiation, Aerial Photography & Sensor
2. Understand the basics of Telemetry Systems
3. Understand the advance techniques such as Airborne Radar, Satellite Sensor Imagery
	Unit No
	Syllabus
	No of 

Teaching  hours

	1
	Introduction: Introduction to Remote Sensing. A Remote Sensing System, Remote Sensing Terminology And Units, Sources And Types Of Electromagnetic Energy Used In Remote Sensing, Electromagnetic spectrum, image characteristics Earth Surface Interaction With Electromagnetic Radiation, Atmospheric Interactions With Electromagnetic Radiation.
	08 Hours

	2
	Aerial Photography & Sensor : Introduction, Film technology, Characteristics of aerial photography, low sun angle photographs, photo mosaics, high altitude aerial photographs, Cameras Film Taking Measurements From Aerial Photographs, Interpreting Aerial Photographs, Multispectral Scanner, Thermal Infrared Line Scanner, Sideways Look Airborne Radar (SLAR).
	07 Hours

	3


	Satellite Sensor Imagery: Introduction, Earth Resources Satellites, Manned Earth Resources Satellites, Unmanned Earth Resources Satellites, Meteorological Satellites, Military And User Satellites.
	08 Hours

	4


	Image Processing: Introduction, Continuous Image Processing, Discrete Image Processing, Geographic Information System.
	08 Hours

	5


	Introduction to Telemetry Systems: Introduction, Fundamentals of RF Telemetry, Basic Telemetry, System Components, Methods Of Coding Modulation, Pulse Code Modulation, PCM Multiplexing And Conversion, PCM Data Transmission, PCM PSD Telemetry System.
	08 Hours


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

Course outcomes:
At the end of the course, the student is able to 

1. Explain the concept on Electromagnetic radiation, Aerial Photography & Sensor
2. Explain the basics of Telemetry Systems
3. Explain the advance techniques such as Airborne Radar, Satellite Sensor Imagery
Textbooks: 
1. Principles of remote sensing  Paul J Curran, Longman Second Edition . 

2. Remote sensing principles and interpretation - Floyed F Sabns Third Edition Wave land Press INC. 

	Subject Title: AUTOMOBILE INSTRUMENTATION

	Sub Code : IT814
	No of credits : 3=3:0:0
	No of hrs/week :  3

	Exam duration : 3hrs
	Exam Marks : 100


Course objectives:
The main objective of the course is to

1. understand the principles of construction and working of mechanical systems and electronic systems in automobiles
2. understand the working of various Automotive Sensors
	Unit No
	Syllabus
	No of 

Teaching  hours

	1
	History of Automotive Electronics: (Evaluation) Fundamental of Automotive sub-systems Engine Management System (Gasoline & Diesel), Transmission (Manual & Automatic), Suspension Systems, Entertainment Systems, ABS, Safety & Warning Systems, Heating and Air-conditioning, Instrument Clusters, Power Sliding door/ Power lift gates
	08 Hours

	2
	Automotive Sensors: Temperature, Pressure, Chemical (O2), Knock, Engine Position, Crank, Cam, Throttle, Pedal etc Actuators: Fuel Injection, Ignition, Hydraulic  Actuators, Electrical Actuators, BLDC motors, Drive amplifiers
	07 Hours

	3
	Diagnostics: CARB, EURO, Bharat regulations, On board diagnostics, Calibrations, Diagnostics codes, Freeze frames
	08 Hours

	4
	Telematics: Audio and vehicle distribution, integration mobile, in-vehicle computing and wireless technologies.
	08 Hours

	5
	Introduction  to New Technologies: Common Rail Diesel Injection, Gasoline Direct Injection, Variable Valve Timing, Variable Valve Lifting, Turbo Charger, Hybrid Vehicles, Alternate fuels

	08 Hours


Note: Unit numbers: 1 & 2 will have internal choice 
Course outcomes:
At the end of the course, the student is able to 

1. Expalin the principles of construction and working of mechanical systems and electronic systems in automobiles
2. Explain the working of various Automotive Sensors

Text Book:

1. Automotive Electronics Hand book – Robert , BOSCH

Reference Books:

1. Understanding automotive Electronics, Willaim B. Ribbens,6th edition, Elsevier Science 2003

2. Automotive Electronics Hand book – Ronace K. Jurgon

	Subject Title: INDUSTRIAL PROCESS CONTROL

	Sub Code : IT821
	No of credits : 3=3:0:0
	No of hrs/week :  3

	Exam duration : 3hrs
	Exam Marks : 100


Course objectives:
1. Understand the concept of control system in the application of process industry

2. To elaborate different concepts of Instrumentation in Continuous Process Industries, Batch Process Industries.

3. Understand the concept Safety in Instrumentation control systems
	Unit No
	Syllabus
	No of 

Teaching  hours

	1
	Introduction:

Review of all strategies for process control, SISO, MIMO, ISA symbols. Control System for Heat transfer unit operations: Heat exchangers: classification as per fluid flow arrangement and construction, feedback, feed-forward, bypass control. Furnace control: Start- up heaters, fired re-boilers, process and safety controls. Evaporator control: Types of Evaporator and multiple effect evaporator, control systems for Evaporator including selective control, steady state model for Evaporator. Boiler controls: Temperature and Pressure control of steam, Combustion control, Drum level control, Furnace draft control, safety interlocks and Burner Management System.
	08 Hours

	2
	Control System for Heat and mass transfer unit operations

Distillation column: Basic principle, Batch and continuous distillation, accessories, Distillation column control strategies. Crystallizers: Super-saturation methods, Process of crystallization, types of crystallizer, control of evaporating crystallizer, cooling crystallizers, vacuum crystallizers. Dryer control: Process of drying, types of dryer- Tray, fluidized bed, rotary, and spray, and their control strategies. Reactor control: Reactor characteristics, runaway reaction, various schemes of temperature control of reactors.
	07 Hours

	3


	Control system for compressor:

Classification, Phenomenon of Surge, Methods of capacity control for compressors.
	08 Hours

	4


	Process control for Industries:

Continuous Process Industries: Refinery Industry: Process flow diagram, separation, treatment-Hydro-desulphurization unit, conversion methods- Fluid Catalytic Cracking, blending. Iron and steel Industry: Process flow diagram, its Instrumentation.

Batch Process Industries: Overview of food processing & pharmaceutical industries and the same to be studied with reference to following aspects 

1.Charging of Raw Materials 2.Heating/cooling using different utilities

3.Milti product recipe management 4.Reports
	08 Hours

	5


	Safety in Instrumentation control systems:

Area and material classification as per IEC and NEC standard, techniques used to reduce explosion hazards, intrinsic safety, and installation of intrinsically safe systems.
	08 Hours


Note: Unit numbers:  1 & 4 will have internal choice 

Course Outcomes:
After successful completion the student is able to:

1. Understand the concept of control system in the application of process industry

2. Elaborate different concepts of Instrumentation in Continuous Process Industries, Batch Process Industries.

3. Understand the concept Safety in Instrumentation control systems
Text Books:
1. W.L.McCabe and Julian Smith .Unit operation and chemical engineering. Tata

McGrawHill- 5th edition.

2. Bela G. Liptak .Instrument engineers handbook- Process control. Chilton book

company- 3rd edition.
	Subject Title: BIOMEDICAL DSP

	Sub Code : IT822
	No of credits : 3=3:0:0
	No of hrs/week :  3

	Exam duration : 3hrs
	Exam Marks : 100


Course objectives:
1. To understand the fundamental concept of biomedical signal detection and estimation.

2. To understand the concept of various noise sources and the filtering techniques.

3. To understand and analyse the various ECG Data Réduction Techniques
	Unit No
	Syllabus
	No of 

Teaching  hours

	1
	Introduction to Biomedical Signals: The nature of biomedical signals, The action potential, objectives of biomedical signal analysis, Difficulties in biomedical signal analysis, computer aided diagnosis.

Neurological Signal Processing: The brain and its potentials, The electrophysiological origin of brain waves, The EEG signal and its characteristics, EEG analysis
	08 Hours

	2
	Linear Prediction Theory: The Autoregressive (AR) method, Recursive estimation of AR parameters, Spectral error measure, Adaptive segmentation, Transient detection and elimination- the case of epileptic patients, overall performance.

Sleep Eeg: Data acquisition and classification of sleep stages, The Markov model and Markov chains, Dynamics of sleep-wake transitions, Hypnogram model parameters, Event history analysis for modeling sleep
	08 Hours

	3


	Adaptive Interference/Noise Cancellation : A review of Wiener filtering problem, Principle of an Adaptive filter, The steepest-descent algorithm, the Widrow-Hoff least mean square adaptive algorithm, Adaptive noise canceller, Cancellation of 60Hz interference in ECG, Canceling Donor-heart interference in Heart-transplant electrocardiography, Cancellation of ECG signal from the electrical activity of the chest muscles, canceling of maternal ECG in fetal ECG, Cancellation of High frequency noise in Electro-surgery
	08 Hours

	4


	Cardiological Signal Processing: Basic Electrocardiography, ECG data acquisition, ECG lead system, ECG parameters and their estimation, The use of multi-scale analysis for parameter estimation of ECG waveforms, Arrhythmia analysis monitoring, long term continuous ECG recording.

	08 Hours

	5


	ECG Data Reduction Techniques: Direct data compression techniques, Direct ECG data compression techniques, Transformation compression techniques, Transformation compression techniques, other  data compression techniques, Data compression techniques comparaison.
	07 Hours


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

Course Outcomes:
After successful completion the student is able to:

1. To understand and explain the fundamental concept of biomedical signal detection and estimation.

2. To understand and explain the concept of various noise sources and the filtering techniques.

3. To understand and analyse the various ECG Data Réduction Techniques
Text Books:
1. Biomedical Signal Processing Principles and Techniques- by D C Reddy, The McGraw-Hill publications 2006.

2. Biomedical Signal Analysis a case study approaches- by Rangaraj M. Rangayyan The John Wiley publications 2002.

Reference Book:
1. Biomedical Digital Signal Processing-by Willis J. Tompkins, The Prentice Hall of India publications 1995

	Subject Title: WIRELESS COMMUNICATION

	Sub Code : IT823
	No of credits : 3=3:0:0
	No of hrs/week :  3

	Exam duration : 3hrs
	Exam Marks : 100


Course objectives:
1. Is to introduce the student to the concepts of cellular communication. Various modulation techniques, Propagation methods, coding and multiple access techniques used in wireless Communication. 

2. Study the second generation digital cellular networks in detail. 

	Unit No
	Syllabus
	No of 

Teaching  hours

	1
	Introduction: Application and requirements of wireless services, History, types of services, requirements for services, Economical and social aspects. Spectrum limitations, limited energy, user mobility
	08 Hours

	2
	The Cellular concept: System design fundamentals: Frequency reuse, Channel assignment strategies, Handoff strategies, Interference and system capacity, Trucking and Grade of service, Improving coverage and capacity in cellular system
	07 Hours

	3


	 Mobile radio propagation: Large scale path loss – Introduction to Radio wave propagation, free space propagation model, relating power to electric field, Reflection, Ground Reflection model, Diffraction, scattering. 

Small scale fading- small-scale multipath propagation, Impulse response model of a multipath channel, small scale multipath measurements, Parameters of mobile multipath channels, Types of small scale fading
	08 Hours

	4


	 Equalization and Diversity: Fundamentals of Equalization, Training a Generic Adaptive Equalizer, Equalizers in communication receiver, Survey of Equalization Techniques, Linear and non-linear equalization, Algorithms for Adaptive Equalization, Fractionally Spaced equalizers, Diversity techniques, RAKE receivers. 
	08 Hours

	5


	Global System for Mobile communication: System overview, The air interface, Logical and physical channels, synchronization, coding , circuit switched data transmission, Establishing a communication and handoff, Services and billing. 
	08 Hours


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

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

1. Understand and explain the concepts of cellular communication techniques.
2. Understand and explain the various modulation techniques, 

3. Explain the various propagation methods, coding and multiple access techniques used in wireless communication. 

4. Analyze concept of second generation digital cellular networks in detail.

Text Books:
1. Wireless Communication- Andreas F Molish, Wiley Student, 2nd  Edition 

        (Units 1&5) 

2. Wireless Communication- Principles and Practice, Theodre S Rapp port 2nd edition, 

        Second Edition (Units 2, 3&4) 

Reference Books:
1. Mobile Communications engineering, Theory and applications-2nd Edition, WILLIM C.Y. LEE, McGraw-Hill, 1997, Singapore.

2. Introduction to Wireless and Mobile Systems-Second edition, Dharma Prakash Agarwal, Qing An Zeng, 2nd Edition, THOMSON, 2007.

3. Electronic Communications systems Fundamentals through advanced-5th Edition, Wayne Tomasi, Pearson education 2007.
	Subject Title: MECHATRONICS 

	Sub Code : IT824
	No of credits : 3=3:0:0
	No of hrs/week :  3

	Exam duration : 3hrs
	Exam Marks : 100


Course objectives:
1. Apply mechanical engineering and electrical engineering knowledge and skills to problems and challenges in the areas of mechatronic engineering. 

2. Integrate and use systems or devices incorporating modern microelectronics, information technologies and modern engineering tools for product design, development and manufacturing.
	Unit No
	Syllabus
	No of 

Teaching  hours

	1
	Introduction to mechatronics - mechatronics in manufacturing - mechatronics in products - scope of mechatronics - fundamentals of numerical control - advantages of NC systems - classification of NC systems - point to point and contouring systems - NC and CNC - incremental and absolute systems - open loop and closed loop systems - features of NC machine tools 
	08 Hours

	2
	fundamentals of machining - design consideration of NC machine tools - methods of improving machine accuracy and productivity - special tool holders System devices - system drives - hydraulic systems - DC motors - stepping motors - AC motors 
	07 Hours

	3
	feedback devices - encoders - pulse digitizers - resolvers - inductosyn - tachometers – counting devices - flip flops - counters - decoders - digital to analog converters - interpolation – linear interpolator - circular interpolators Complete interpolator-Control Loops for CNC-CNC software interpolator - flow of data in NC machines.
	08 Hours

	4


	Computer Integrated Manufacturing (CIM) Introduction-Automated Storage and Retrieval Systems - Group Technology-Computer Aided Process Planning-Material Requirement Planning-Computer Aided Inspection
	08 Hours

	5


	Machine Vision NC part programming - manual programming - concepts – tape formats - tab sequential - fixed block word address and variable block formats - part programming examples - point to point programming and simple contour programming - computer aided programming - concepts - post processor programming languages - APT programming – part programming examples.
	08 Hours


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

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

1. Demonstrate knowledge of statics, dynamics and solid mechanics relevant to Mechatronics.
2.  Select the appropriate mechatronic device for a given application
Text Books:
1. Yoram Koren, Computer Control of Manufacturing Systems, McGraw Hill,1983.
Reference Books:
1. HMT, Mechatronics, TMH.2000.

2. Michel P. Groover, Industrial Robots -Technology, Programming and Applications, McGraw Hill

3. M.P.Groover, and Emory W,Zimmers, CAD/CAM: Computer Aided Design and Manufacturing, Prentice Hall,1984.

4. Yoram Koren & Ben Yuri, Numerical Control of Machine Tools, Khanna Publishers.1984.
1

