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U19ECT81 

Course Objectives: 

CYBER PHYSICAL SYSTEM AND SECURITY 

To know the hardware and software platforms of cyber-physical system 
To understand the overview of cyber-physical system and its different application domains 

To gain knowledge about the synchronous and asynchronous models of CPS 

To learn about the cyber-physical system safety and security. 

To provide adequate knowledge about security in operating system and network. 

Course Outcomes: 

After completion of the cOurse, the students will be able to 

CO3 -

CO1 - Able to have understanding of the core principle behind the cyber-physical system (K2) 

CO2 - Gain an overview of the hardware and software platform of cyber-physical system (K2) 

ldentify and analyse the synchronous and asynchronous model of cyber-physical system (K3) 

CO4 - Describe the cyber-physical system safety and security (K3) 
CO5 - Acquire clear knowledge about security in operating system and network(K4) 

UNIT-I |NTRODUCTION TO CYBER-PHYSICAL SYSTEM 

UNIT-Il CPS HARDWARE AND SOFTWARE PLATFORM 

(9 Hrs) 

Introduction to Cyber-Physical Systems (CPS), Basic principles of design and validation of CPS, CPS 

requirements, Challenges in cyber-physical system, Industry standards, Key features of cyber-physical 

systems, Application of CPS- industry 4.0, AutoSAR, IIOT implications, Building automation, Medical CPS. 

UNIT-I|| SYNCHRONOUS AND ASYNCHRONOUS MODEL 

T 

UNIT-IV CYBER PHYSICAL SYSTEM SAFETY & SECURITY 

P 

(9 Hrs) 

CPS hardware platforms: Processors-Types of processor, Parallelism, Sensors- Model of sensor, Sensor 

types, Actuators, Memory architectures-Memory technologies, Memory hierarchy, Memory model, CPS 

network � Wireless Hart, CAN, Automotive Ethernet, CPS software stack - RTOS, Scheduling real-time 

control tasks. 

UNIT V SECURITY IN OPERATING SYSTEM & NETWORK 

3 

(9Hrs) 

Synchronous model: Reactive components, Properties of components, Composing components, synchronous 

design, Synchronous circuits, Cruise control system, Synchronous networks, Asynchronous model: 

Asynchronous processes- Asynchronous design primitives, Coordination protocols- Leader election, Reliable 

transmission, Wait-fee consensus, Real-time scheduling: Scheduling concepts, EDF scheduling, Fixed -

Priority scheduling. 

Text Books 

Hrs 
45 

2. Rajeev Alur, "Principles of Cyber-Physical Systems", MIT Press, 2015. 

CPS Safety specification, verifying invariants, Enumerative Search, Symbolic search, Cyber Security 

requirement, Attack models, secure task mapping and partitioning, state estimation for attack detection, 

Advanced Techniques -System theoretic approaches, automotive case study vehicle ABS hacking, Power 

distribution case study, attacks on smart grids. 

3. Raj Rajkumar, "Cyber-Physical Systems", Elsevier, 20 Edition, 2015. 

(9Hrs) 

Security in Operating Systems - Security in the Design of Operating Systems -Rootkit - Network security 

attack- Threats to Network Communications - Wireless Network Security - Denial of Service - Distributed 

Denial-of-Service. 

(9Hrs) 

1. E.A.Lee & S.A.Seshia, "Introduction to Embedded Systems: A Cyber-Physical Systems Approach", PHIl 

Learning Private Limited, 4" Edition, 2019. 

4. Charles P. Pfleeger Shari Lawrence Pfleeger Jonathan Margulies, Security in Computing, 5th Edition 

Pearson Education, 2015 



Reference Books 

1. Houbing Song, Danda.B. Rawat & Sabina Jeschke, "Cyber physical system, Foundations, Principles and 
Application", Todd Green, Elsevier, 2017. 

2. Edward D Lamie, "Computing Fundamentals of Cyber Physical Systems", Newnes Elsevier Publication, 
2nd Edition, 2011, 

3. Andrea Bondavalli, Sara Bouchnak & Hermann Kopetz, "Cyber-physical systems of systems: 
Foundations-A conceptual model and some derivations", Springer Nature, 2016. 

4. Andre Platzer, "Logical Foundations of Cyber-Physical System", Springer, 2018. 
5. Gaddadevara Matt Siddesh, Ganesh Chandra Deka, Krishnaraja nagar Gopalalyengar Srinivasa, Lait 

Mogan Patnaik, "Cyber-Physical systems-A Computational Perspective", CRC Press, 2015. 

Web Resources 

1. https:l/nptel.ac.in/noc/courses/noc20/SEM1/noc20-cs24/ 
https://www.nist.gov/ellcyber-physical-systems 2 

3 
4 

5. htps:/lwww.elsevier.com/books/cyber-physical-systems/song/978-0-12-803801-7 

2 

COs 

3 

https://www.sciencedirect.com/topics/engineering/cyber-physical-systems 

4 

https:/www.coursera.org/learn/cyber-physical-systems-1 

5 

3 
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U19ECE85 

Course Objectives 
To give exposure on the band diagram of compound Semiconductor Material. 
To understand the characteristics and Structure of BJT 
To understand the characteristics and Structure of MOSFET 
To acquire Knowledge about Power Devices 

Course Outcomes 

HIGH SPEED ELECTRONICS 

To create awareness about Photonic devices and Sensors 

After completion of the course, the students will be able to 
CO1-Understand the concept of Semiconductor Material and its Characteristics. (K2) 
CO2 � Discuss about BJT and its characteristics. (K2) 
CO3� Describe the structure and characteristics of MOSFET. (K2) 
CO4- Describe about the power devices and their characteristics. (K2) 

UNIT -I SEMICONDUCTOR MATERIAL CHARACTERISTICS 

cO5 -Apply the knowledge of photonic devices and sensors to various applications. (K3) 

UNIT - III MOSFETS 

UNIT -IV POWER DEVICES 

3 

UNIT- V PHOTONIC DEVICES, SENSORS AND APPLICATIONS 

Textbooks 

T 

Crystal structure of Si, GaAs - electrons in periodic lattices - energy band and energy band gap- carrier 
concentration at thermal equilibrium and carrier transport phenomenon - phonon- optical - thermal properties. 

UNIT - II BIPOLAR TRANSISTORS 
Introduction - Static characteristics of BJT - basic current voltage relationship - microwave characteristics of 
BJT � Small signal characteristics - related device structures - Heterojunction bipolar transistor. 

Hill. 

P 

Reference Books 

2S. M. Sze, "Physics of Semiconductor Devices", 3rd edition, John Wiley and Sons,2007. 

Introduction - basic device characteristics - non uniform doping and buried channel device - device scaling 
and short channel effects- MOSFET structures - circuit applications. 

C 

3 Donald A Neamen, Semiconductor Physics and Devices: Basic Principles, McGraw-Hill, 2011. 

2. J.Singh, "Semiconductor Devices: Basic Principles", John Wiley and Sons,2007. 

3 

(9 Hrs) 

Tunnel diode - related tunnel devices - IMPATT diodes - Static and Dynamic characteristics - power and 
efficiency - BARITT diode and TUNNETT diode - Thyristor - Thyristor characteristics. 

1. M.S.Tyagi, "Introduction to Semiconductor Materials and Devices", John Wiley and Sons, 2008. 

(9 Hrs) 

4. P. Bhattacharya, Semiconductor Optoelectronics Devices, 2nd Edition, PHI, 2009. 

Light emiting diode - photoconductor - photodiodes - avalanche photodiode - phototransistor - charge 
coupled device -Thermal, mechanical , magnetic and chemical sensors. 

(9 Hrs) 

Hrs 

1 Nandita Das Gupta and Amitava Das Gupta, "Semiconductor Devices: Modeling and Technology", Prentice 
Hall of India, 2004. 

45 

(9 Hrs) 

(9 Hrs) 

3. J.P. McKelvey, Introduction to Solid State and Semiconductor Physics, Harper and Row and John Weathe 



Web Resources 
1 

2 

3 

4 

5 

COs 

1 

2 

3 

4 

https://nptel.ac.in/courses/117104071/ 

COs/POs/PSOs Mapping 

5 

https://cosmolearning.org/courses/high-speed-devices-circuits/ 
https://www.docsity.com/en/lecture-notes/subjects/high-speed-electron-devices,/ 
https://www.researchgate.netjournal/lnternational-Journal-of-High-Speed-Electronics-and-Systems 

0129-1564 
https:/lieeexplore.ieee.org/document/6647520 
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Course Objectives 
To learn basic virtual Reality systems functions(operations) 
To design Virtual Reality considerations. 

VIRTUAL AND AUGMENTED REALITY 

To identify the concept of Augmented reality systems with its applications. 
To give knowledge of virtual environment hardware and software in virtual Reality applications 

To describe the Projector-based illumination and augmentation 

Course Outcomes 
After connpletion of the course, the students will be able to 
CO1 - Understand the basic functioning of virtual Reality systems. (K2) 
CO2 -Visualize the concepts of Geometric modelling and Geometrical Transformations. (K2) 

UNIT -IINTRODUCTION 

cO3 - Learn Animated Virtual Environment, types of Hardware's and software's in virtual Reality systems (K2) 
CO4 � Infer concept of Augmented reality systems with its applications. (K2) 
cO5 - Describe the Projector-based illumination and augmentation with future displays. (K2) 

3 

UNIT -I| GEOMETRIC MODELING GEOMETRICAL TRANSFORMATIONS 

TPC 
0 0 3 

UNIT -II VIRTUAL ENVIRONMENT 

Virtual Reality & Virtual Environment: Introduction - Computer graphics - Real time computer graphics -
Flight Simulation - Virtual environments -requirement - benefits of virtual reality- 3D Computer Graphics 
Introduction - The Virtual world space - positioning the virtual observer - the perspective projection - Human 
vision - stereo perspective projection -3D clipping - Color theory - Simple 3D modeling - llumination 

models -Reflection models - Shading algorithms. 

VRML 

(9Hrs) 
Geometric Modeling: Introduction - From 2D to 3D - 3D space curves - 3D boundary representation 
Geometrical Transformations: Introduction - Frames of reference - Modeling transformations - Instances 
Picking � Flying - Scaling the VE - Collision detection - A Generic VR system: Introduction - The virtual 
environment- the Computer environment- VR Technology - Model of interaction- VR System. 

UNIT - IV AUGMENTED REALITY 

Hrs 
45 

(9Hrs) 
Animating the Virtual Environment: Introduction The dynamics of numbers Linear and Non-linear 

interpolation - The animation of objects - linear and non-linear translation - shape & object in between -
freeform deformation -particle system- Physical Simulation : Introduction - Objects falling in a graphical field 
-Rotating wheels Elastic collisions - projectiles - simple pendulum - springs - Flight dynamics of an 
aircraft. VR Hardware & Sofware- Modelling virtual world -Physical simulation- VR toolkits - Introduction to 

UNIT- V PROJECTOR-BASED ILLUMINATION AND AUGMENTATION 

(9Hrs) 

Textbooks 

Augmented Reality- Spatial Augmented Reality - Fundamentals: From Photons to Pixels - Augmented Reality 
Displays -Geometric Projection Concepts - Geometric Model - Rendering Framework - Calibration Goals 
Display Environments and Applications. 

(9Hrs) 

(9Hrs) 
Creating Image-Based llumination: Changing Surface Appearance Creating Consistent Occlusion 

Consistent llumination - Augmenting Optical Holograms - Augmenting Flat and Textured Surfaces 
Augmenting Geometrically Non-Trivial Textured Surfaces - Spatial AR Displays -Augmented Paintings- Future 
Displays and Supporting Elements 

1. Alan B Craig, William R Sherman and Jeffrey D Wil "Developing Virtual Reality Applications: Foundations 
of Effective Design", Morgan Kaufmann, 2009. 

2. Burdea, Grigore C and Philippe Coiffet, "Virtual Reality Technology", Wiley Inter science, India, 2003. 
3. Oliver Bimber and Ramesh Raskar, "Spatial Augmented Reality: Merging Real and Virtual Worlds", 2005 
4. M. LaValle, "Virtual Reality, Steven", Cambridge University Press, 2016 



Reference Books 
1 Gerard Jounghyun Kim, "Designing Virtual Systems: The Structured Approach", 2005. 

3 William R Sherman and Alan B Craig, "Understanding Virtual Reality: Interface, Application and Design 

(The Morgan Kaufmann Series in Computer Graphics)". Morgan Kaufmann Publishers, San Francisco, 
CA, 2002. 

4 

Web Resources 
1. htps:l/digitaldefynd.com/best-augmented-reality-courses/ 
2. https:/www.edx.org/learnlaugmented-reality 

John Vince, "Virtual Reality Systems", Addison Wesley, 2012. 

3. https://www.classcentral.com/courselaugmented-reality-virtual-reality-mixed--10508 
4. https:l/nptel.ac. in/courses/106/106/106106138/ 

Doug A Bowman, Ernest Kuijff, Joseph J LaViola, Jr and lvan Poupyrev, "3D User Interfaces, Theory and 
Practice", Addison Wesley, USA, 2005 

5. https:/lwww.coursera.org/learn/introduction-virtual-reality 

COs 

COs/POs/PSOs Mapping 

1 

2 

3 

4 

5 

1 

PO1| P02 PO3| PO4| PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

1 

Program Outcomes (POs) 

-

-

1 

1 

2 

-

Program Specific 
Outcomes (PSOs) 

Correlation Level: 1-Low, 2-Medium, 3-High 

3 

3 

3 

3 

3 

3 

3 

3 



U19ECE80 

Course Objectives 

Course Outcomes 

To study the design concepts of low noise amplifiers. 
To learn various types of mixers designed for wireless communication. 

After completion of the course, the students will be able to 

To design PLL and VCO. 

CO1 - Analyse the design concepts of low noise amplifiers. (K4) 

To acquire knowledge about various sub systems in wireless communication. 

VLSI FOR COMMUNICATION SYSTEMS 

To understand the concepts of CDMA in wireless communication. 

CO4- Recognize various sub systems in wireless communication.(K3) 

CO2 - Differentiate various types of mixers designed for wireless Communication. (K4) 
CO3 - Able to design PLL and VCO.(K3) 

CO5 -Understand the concepts of CDMA in wireless communication. (K2) 

UNIT - II MIXERS 

UNIT -I COMPONENTS AND DEVICES 

UNIT -III FREQUENCY SYNTHESIZERS 

2 

UNIT - IV SUB SYSTEMS 

3. 

4 

UNIT -V IMPLEMENTATIONS 

Introduction of wireless system -Integrated inductors, resistors, MOSFET and BJT Amplifier Design: Low 
Noise Amplifier Design - Wideband LNA - Design Narrowband LNA -Impedance Matching - Automatic Gain 
Control Amplifiers - Power Amplifiers 

Text Books 

(9 Hrs) 
Balancing Mixer - Qualitative Description of the Gilbert Mixer - Conversion Gain - Distortion - Low Frequency 
Case: Analysis of Gilbert Mixer - Distortion - High-Frequency Case - Noise - A Complete Active Mixer. 
Switching Mixer - Distortion in Unbalanced Switching Mixer - Conversion Gain in Unbalanced Switching Mixer. 

1. B.Razavi ,"RF Microelectronics' , Prentice-Hall ,2012 second edition2015 

1. 

2. 

L 

(9 Hrs) 
Phase Locked Loops - Voltage Controlled Oscillators - Phase Detector - Analog Phase Detectors - Digital 
Phase Detectors - Frequency Dividers LC Oscilators - Ring Oscillators - Phase Noise - A Complete 

3 

(9 Hrs) 
Analog-to-Digital Conveters - Demodulators -A/D converters Used in a Receiver - Low-Pass Signa-Delta 
Modulators - Band Pass Sigma-Delta Modulators - Implementation of Band Pass Sigma-Delta Modulators- |/Q 
mismatch in Mixer and A/D Converters -adaptive fiters, Equalizers and transceivers. 

0 

VLSI architecture for Multitier Wireless System - Hardware Design Issues for Next generation CDMA System 

P 

Bosco H Leung "VLSI for Wireless Communication", Pearson Education, 2014. 

Reference Books 

3 

2005 

Hrs 

S.H.Gerez, "Algorithms for VLSI Design Automation", JohnWiley&Sons,2016 1998 

45 

(9 Hrs) 

Thomas H.Lee, The Design of CMOS Radio -Frequency Integrated Circuits', Cambridge University 
Press 2008. 2003 

5 David Tse and PramodViswanath, "Fundamentals of Wireless Communication", Cambridge Press, 

(9 Hrs) 

Emad N Farag and Mohamed I Elmasry, "Mixed Signal VLSI Wireless Design -Circuits and Systems', 
Kluwer Academic Publishers, 2000. (Paperback format 2013) 
Behzad Razavi, "Design of Analog CMOS Integrated Circuits" McGraw-HilI, 2012. (2nd edition 2016) 

Synthesizer Design Example (DECT Application). 



3 

4 

5 Andreas Antoniou "Digital Filters" McGraw-Hill Science, 2000. 

1 

Web Resources 

2 

3. 
4 

5. 

COs 

1 

2 

DALAL & UPENA, Wireless Communication, Oxford University Press, New Delhi, 2014. 

3 

U. Meyer - Baese, "Digital Signal Processing with Field Programmable Gate Arrays", Springer, Second 
Edition, 2007 

4 

COs/POs/PSOs Mapping 

5 

http:/www.wirelesscommunication. nl/referencelcontents.htm 
https://www.tutorialspoint.com/wireless communication.html 

http://www.nptelvideos.in/2012/12/wireless-communication.html 
http:/www.dsptechnologie.com/products/specialist-semiconductors/high-reliability-integrated-circuits 
ece.ut.ac.ir/silab/research/vlsi _comm.htm 
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U19ECE86 5G WIRELESS COMMUNICATION SYSTEMS 

Course OU19ECE86bjectives 

To learn the new challenges in 5G modelling. 

Course Outcomes 
After completion of the course, the students will be able to 

CO1 - Map latest 5G Technology and its benefits with past technologies (K2) 

Learning the Basics of 5G and about 5G regulation protocol stack and its architecture. To understand the key technologies and enablers of 5G hardware technologies in 5G systems. To incorporate MIMO designs in 5G wireless systems analyze 5G wireless propagation channel models. To understand coordinated multi-point network architecture in 5G. 

CO4 -Understand about 5G network architecture (K3) 
CO5- Implementation and evaluation of 5G and its applications (K4) 

CO2 - Learn the fundamentals of baseband and RF implementations 5G using massive MIMO (K2) 
CO3 - Attain knowledge about 5GRadio Access Technologies and its channel models (K3) 

UNIT -|INTRODUCTION AND ROADMAP TO 5G 

UNIT - II RF FRONT END FOR 5G 

3 
TP 

UNIT - III 5G WAVEFORMS AND CHANNEL MODELS 

0 0 3 

(9 Hrs) 
Evolution of mobile technologies from 1G to 4G (LTE, LTEA, LTEA Pro), An Overview of 5G requirements, 
Regulations for 50, Spectrum Analysis and Sharing for 5G. Historical trend and evolution of LTE technology 
to beyond 4G - Key building blocks of 5G - 5G use cases and system concepts - The 5G Architecture - loT: 
relation to 5G. 

UNIT - IV NETWORKING IN 5G 

Hrs 
45 

(9 Hrs) 
Millimetre Wave Communications: Hardware technologies for mmW systems - Architecture and Moblity 
Massive MIMO: Resource allocation and transceiver algorithms for massive MIMO - Fundamentals of 
baseband and RF implementations in massive MIMO � Beam forming. 

UNIT- VEVALUATION OF 5G AND 5G APPLICATIONS 

(9 Hrs) 
5G Radio Access Technologies: Design principles - Multi-carrier with filtering - Non-orthogonal Multiple 
Access - Radio access for dense deployments - Radio Access for V2X Communication - Radio access for 
massive machine-type communication - 5G wireless propagation channel models 

(9 Hrs) 
Coordinated multi-point transmission in 5G: Joint Transmission CoMP enablers - Distributed cooperative 
transmission - JT CoMP with advanced receivers - Relaying and network coding in 56: Multi-flow wireless 
backhauling - Buffer-aided relaying. 

(9 Hrs) 
Machine-type communications: Fundamental techniques for MTC - Massive MTC - Ultra-reliable low-latency 
MTC Device-to-device (D2D) communications - Multi-hop D2D communications - Mult-operator D2D 
communication - Simulation methodology: Evaluation methodology - Calibration -New challenges in the 5G 
modelling. 



Text Books 
1. Wei Xiang, Kan Zheng, Xuemin (Sherman) Shen, - 5G Mobile Communications, Springer, 2017. 
2. Afif Osseiran, Jose F, Monserrat and Patrick Marsch, - 5G Mobile and Wireless Communications 

Technology, Cambridge University Press, 2016.(Hardback format, 2019) 
3 Athanasios G.Kanatos, Konstantina S.Nikita, Panagiotis Mathiopoulos, "New Directions in Wireless 

Communication Systems from Mobile to 5G", Taylor & Francis Inc, 2017 

Reference Books 
1 

2 

Jonathan rodriguez, - Fundamentals of 5G mobile networks, John Wiley & Sons, Ltd, 2015. 

4 Theodore S.Rappaport, Robert W.Heath, Robert C.Danials, James N.Murdock "Millimeter Wave Wireless 

Communications", Prentice Hall Communications., 2014 

Amitabha Ghosh and Rapeepat Ratasuk "Essentials of LTE and LTE-A", Cambridge,2011 

5 Wong, Vincent WS, Robert Schober, Derrick Wing Kwan Ng, and Li-Chun Wang, eds. Key technologies 

for 5G wireless systems. Cambridge university press, 2017. 

University Press.D.R. Kamilo Feher Wireless Digital Communications, Prentice Hall of India, New Delhi. 

Web Resources 

1. https:/www.engineersgarage.com/article_page/5g-technology/ 
2. https:/lwww.techspot.com/guides/272-everything-about-5g/ 
3. https:/lpubmed.ncbi.nim.nih.gov/27076701/ 
4. https:/lwww.gsma.com » uploads » 2019/04 » The-5g 
5. htps:/lwww.engpaper.com/5g-2018.htm 
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U19ECE87 

Course Objectives 

BIOMEDICAL ELECTRONICs 

To knowN about basic of biomedical signal and its characteristics 
To learn about various signal conditioning circuits used in biomedical field 
To gain knowledge about basic measuring instruments in biomedical 
To study about the various assist devices used in the hospitals 

To understand recent trends in medical electronics 

Course Outcomes 
After completion of the course, the students will be able to 

CO5 - Know about recent trends in medical electronics (K2) 

UNT-I FUNDAMENTALS OF BIOMEDICALELECTRONICS 

UNIT-I| BIO SIGNAL CONDITIONING CIRCUITS 

3 

UNIT-III CALIBRATION OF MEDICAL EQUIPMENT 

T P 

CO1-Acquire the knowledge of basic of biomedical signal and various medical electrodes (K2) 
CO2�Gain the knowledge about various biomedical signal conditioning circuits (K3) 
CO3-Understand the working mechanism of basic bio signal measuring electronics instruments (K3) 
CO4 - Interpret the various assist devices used in the hospitals viz. pacemakers, defibrillators, dialyzers and 

Ventilators (K3) 

UNIT-IV ASSISTING DEVICES 

0 
C 
3 

(9 Hrs) 
Sources of biomedical signals, Generalized medical instrumentation block diagram, Origin of bio potentials 
characteristics - Frequency and amplitude ranges, Bio-potential electrodes, Types of electrodes -Surface; 
needle and micro electrodes, Medical electrode ECG system, EEG electrode system, EMG, EOG, ERG 
typical waveforms and signal chara cteristics. 

UNIT-V RECENT TRENDS IN MEDICAL ELECTRONICS 

Hrs 
45 

(9 Hrs) 
Need for bio-amplifier - single ended bio-amplifier, differential bio-amplifier, Impedance matching circuit, 

isolation amplifiers - transformer and optical isolation - isolated DC amplifier and AC carrier amplifier., Power 
line interference, Right leg driven ECG amplifier, Band pass filtering. 

(9 Hrs) 
Ventlator testers, SPO2analysers, NIBP analysers, Electro surgical analysers, Defibrillator analysers. Testing 
and maintenance of Heart lung machine, surgical lights, patient monitor, anaesthesia machine, dialyzer, 
surgical tools 

(9 Hrs) 

Blood pressure monitors - Electro-cardio scope - Pulse Oximeter - pH meter - Auto analyzer - Pacemakers -
Defibrillator - Heart lung machine - Nerve and muscle stimulators - Dialysis machines - Surgical diathermy 
equipment - Nebulizer; inhalator - Aspirator - Humidifier - Ventilator and spirometry. 

(9 Hrs) 
Digital radiography - CT - Basic Principle - Block diagram - Radioisotopes in medical diagnosis - Physics of 
radioactivity - Gamma Camera. Block diagram - SPECT Scanner - PET Scanner - Principles of NMR 
Imaging systems - Block diagram of NMR Imaging System - Ultrasonic lmaging Systems - Magnetic 
Resonance Imaging Systems. 



Text Books 
1. Leslie Cromwell, Biomedical Instrumentation and Measurement', Prentice Hall of India, New Delhi, 

second edition, 2014 
2. RS Khandpur, "Handbook of Biomedical Instrumentation", 1st ed., Tata McGraw Hill Publishing Cornpany 

Limited, 2014 
3. Erich A. Pfeiffer, Fred J Weibell and Leslie Cromwell, "Biomedical Instrumentation and Measurement', 

Prentice-Hall of India Pvt. Ltd, 2011 

Reference Books 
Khandpur, R.Stata, "Handbook of Biomedical Instrumentation", McGraw-Hill, New Delhi, 3° edition 2014 

2. John G.Webster, 'Medical Instrumentation Application and Design', 4"edition, Wiley India Edition, 2015 
1 

3. Joseph J.Carr and John M.Brown John, "Introduction to Biomedical Equipment Technology", Wiley and 
Sons, New York, 4 edition, 2001 

4. Shakthi Chatterjee & Aubert Miller, "Biomedical Instrumentation", CENGAGE Learning, 2012 
5. Chanderlekha Goswami, "Handbook of Biomedical Instrumentation", Manglam Publications, 2010 

Web Resources 
1 
2 

3 
4 
5. 

COs 

2 

3 

4 

https://en.wikipedia.org/wiki/Biomedical engineering 

COs/POs/PSOs Mapping 

5 

https://guides.lib.uh.edu/biomedical 
https://www.google.co.in/books/edition/Handbook of Biomedical Instrumentation 

https://nptel.ac.in/courses/108/108/108108180/ 
https://nptel.ac.in/courses/102/105/102105090/ 
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U19ECE88 

Course Objectives 
To gain knowledge about fundamentals of image processing. 
To understand the various image segmentation techniques. 
To extract features for image analysis. 

Course Outcomes 

ADVANCED DIGITAL IMAGE AND VIDEO 
PROCESSING 

To introduce the concepts of Video Analytic Components To illustrate 3D image visualization. 

After completion of the course, the students will be able to 

CO1 - Explain the fundamentals of image processing (K2) 
CO2- Learn and Analyze various image segmentation techniques (K2) 
CO3 -Understand extract features for image analysis. (K2) 

UNIT -I FUNDAMENTALS OF DIGITAL IMAGE PROCESSING 

UNIT - Il SEGMENTATION 

CO4 - Develop knowledge about the concepts of image registration and image fusion. (K3) CO5- ldentify 3D image visualization. (K3) 

UNIT - III FEATURE EXTRACTION 

L 

UNIT -IV VIDEO ANALYTIC COMPONENTS 

3 

T 

(9 Hrs) Elements of visual perception, brightness, contrast, hue, saturation, mach band effect, 2D image transforms DFT, DCT, KLT, and SVD. Image enhancement in spatial and frequency domain, Review of morphological image processing 

UNIT -V 3D IMAGE VISUALIZATION 

0 

Text Books 

3 

Edge detection, Thresholding, Region growing, Fuzzy clustering, Watershed algorithm, Active contour methods, Texture feature based segmentation, Model based segmentation, Atlas based segmentation, Wavelet based Segmentation methods. 

PC 
0 3 

First and second order edge detection operators, Phase congruency, Localized feature extraction detecting image curvature, shape features Hough transform, shape skeletonization, Boundary descriptors, Moments, Texture descriptors- Autocorrelation, C0-0ccurrence features, Run length features, Fractal model based features, Gabor filter, wavelet features. 

Hrs 
45 

(9 Hrs) 

1 Anil Jain K. "Fundamentals of Digital Image Processing", PHI Learning Pvt. Ltd., 2015 

Need for Video Analytics-Overview of video Analytics. Foreground extraction- Feature extraction- classifier -Pre-processing- edge detection- smoothening- Feature space-PCA-FLD-SIFT features 

(9 Hrs) 

(9 Hrs) 

Sources of 3D Data sets, Slicing the Data set, Arbitrary section planes, The use of color, Volumetric display, Stereo Viewing, Ray tracing, Reflection, Surfaces, Multiply connected surfaces, Image processing in 3D, Measurements on 3D images. 

(9 Hrs) 

2 Ardeshir Goshtasby, 2D and 3D Image registration for Medical, Remote Sensing andlndustrial Applications", John Wiley and Sons, 2005. 
John C.Russ, "The Image Processing Handbook", CRC Press7" edition, Taylor & Francis Inc, 2015 

4 Zhihao Chen (Author), Ye Yang , Jingyu Xue, Liping Ye, Feng Guo, The Next Generation of Video 
Surveillance and Video Analytics: The Unified Intelligent Video Analytics Suite, CreateSpace Independent Publishing Platform, 2014 



Reference Books 
1 Mark Nixon, Alberto Aguado, "Feature Extraction and Image Processing"2 edition Academic Press, 

2008. 
2 R.C.Gonzalez and R.E. Woods, "Digital Image Processing ", 4" edition, Pearson, 2018 
3 Rick S.Blum, Zheng Liu, "Multisensor image fusion and its Applications", Taylor& Francis,2018. 
4. Milan Sonka, Vaclav Hlavac and Roger Boyle, Image Processing, Analysis, and Machine Vision, 

Thomson Learning, 2013. 
5. S Jayaraman, S Esakkirajan and T Veerakumar, Digital Image Processing, McGraw Hill Education, 2009. 

Web Resources 
1 

3 

COs 

1 

2 

COs/POs/PSOs Mapping 

3 

http://eeweb.poly.edu/~onur/lectures/lectures.html. 
http:/www.caen.uiowa.edu/~dip/lecture/lecture.html 

4 

https://nptel.ac.in/courses/117105079/ 
https://nptel.ac.in/courses/108101113/ 
https://www.youtube.com/watch?v-GIL-h4IMgFk 
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