APPENDIX

List of Open Electives

Note: Students may opt any one subject from the following list of open electives with
restriction in some subjects as mentioned-

S.No. | Subject | Subject Name Subject Offered by | Remark
Code Department of
1. | OE-8011 | Fuzzy logic and Neural Network | Computer Science & | --
Engg.
2. | OE-8012 | Mobile Application development | Computer Science & | --
Engg.
3. | OE-8013 | Automation & Robotics Computer Science & | --
Engg.
4. | OE -8014 | Mobile Computing Computer Science & | --
Engg.
5. | OE -8015 | Internet-of-Things Computer Science & | --
Engg.
6. | OE -8016 | Cyber Law and Ethics Computer Science & | --
Engg.
7. | OE -8017 | Data Analytics Electrical Engg. -
8. | OE -8018 | Non-Conventional Energy | Electrical Engg. -
Resources
9. | OE -8019 | Applied Operations Research Mechanical Engg. Not to be opted
by students of
Mechanical Engg.
10.| OE -8020 | Six  Sigma  Methods & | Mechanical Engg. -
Application
11.| OE -8021 | Mechatronics Mechanical Engg. -
12.| OE -8022 | Biomedical Electronics Electronics & Comm. | Not to be opted
Engg. by students of
Electronics &
Comm. Engg.
13.| OE -8023 | Embedded System Electronics & Comm. | Not to be opted
Engg. by students of
Electronics &
Comm. Engg.
14.| OE -8024 | Advances in Polymer Science | Applied Science & | --
Technology Humanities
15.| OE -8025 | Mathematical Modeling and | Applied Science & | --
Simulation Humanities
16.| OE -8026 | Nanoscience and  Quantum | Applied Science & | --
Computing Humanities
17.| OE -8027 | Entrepreneurship Development | Applied Science & | --
Humanities
18.| OE -8028 | Critical And Logical Thinking Applied Science & | --
Humanities
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19.

OE -8029 | Town Planning Civil Engg.
20.| OE -8030 | Disaster Management Civil Engg.
21.| OE -8031 | Environmental  Pollution & | Civil Engg.

Management
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OE -8011

FUZZY LOGIC AND NEURAL NETWORK
L T P
3 1 0
Unit-1 08
Introduction to Neural Networks: Introduction, humans and computers, organization of the
brain, biological neuron, biological and artificial neuron models, Hodgkin-Huxley neuron model,
integrate-and-fire neuron model, spiking neuron model, characteristics of ANN, Mcculloch-Pitts
model, historical developments, and potential applications of ANN.

Unit-2 08
Essentials of Artificial Neural Networks: Artificial neuron model, operations of artificial
neuron, types of neuron activation function, ANN architectures, classification taxonomy of ANN
—connectivity, neural dynamics (activation and synaptic), learning strategy (supervised,
unsupervised, reinforcement), learning rules, and types of application.

Unit-3 08
Single Layer Feed Forward Neural Networks: Introduction, Perceptron models: discrete,
continuous and multi-category; Training algorithms: discrete and continuous perceptron
networks, perceptron convergence theorem, limitations of the perceptron model, and
applications.

Unit-4 08
Classical & Fuzzy Sets: Introduction to classical sets - properties, Operations and relations;
Fuzzy sets, Membership, Uncertainty, Operations, properties, fuzzy relations, cardinalities, and
membership functions.

Unit-5 08
Fuzzy Logic System Components: Fuzzification, membership value assignment, development
of rule base and decision making system, defuzzification to crisp sets, and defuzzification
methods.

Text Books:

1. Rajasekharan and Rai., "Neural Networks, Fuzzy logic, Genetic algorithms: synthesis and
applications”, PHI Publication.

2. Bart Kosko, “Neural Networks and Fuzzy Logic System”, PHI Publications.

3. S.N.Sivanandam, S.Sumathi, S.N.Deepa, "Introduction to Neural Networks using MATLAB
6.0”, TMH.

Reference Books:
1. James A Freeman and Davis Skapura, “Neural Networks”, Pearson Education.

2. Simon Hakins, “Neural Networks”, Pearson Education.
3. C.Eliasmith and CH.Anderson, ”Neural Engineering”, PHIL.
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OE -8012
Mobile Application Development
L TP
3 10
Unit-1 08
Introduction: What is android, android versions and its feature to set the various android
devices on the market, the android market application store, android development environment
- system requirements, android SDK, installing java, and ADT bundle - eclipse integrated
development environment (IDE), creating android virtual devices (AVDs), android architecture

overview and creating an example. Android Application: The android software stack, the linux
kernel and android runtime - Dalvik virtual machine

Unit-2 08
Android Software Development Platform: Understanding java SE and the Dalvik virtual
machine, the directory structure of an android project, common default resources folders, the
values folder, leveraging android XML, screen sizes. Launching your application: The android
manifest.xml file, creating your first android application, android framework overview and
android application components.

Unit-3 10
Understanding Android Views:View groups and layouts, designing for different android
devices, views and view groups, android layout managers, the view hierarchy, designing an
android user interface using the graphical layout tool. Graphical user interface screen with views,
displaying text with text view, retrieving data from users, using buttons, check boxes and audio
groups. Getting dates and times from users, using indicators to display data to users, adjusting
progress with seek bar and working with menus using views.

Unit-4 07
Displaying Pictures: Gallery, image switcher, grid view, and image view, views to display
images, creating animation files, content providers, and databases, saving and loading files,
SQL.ite databases and android database design.

Unit-5 07
Intents and Intent Filters:Intent overview, implicit intents, creating the implicit intent
example project, explicit intents, creating the explicit intent example application, intents with
activities and intents with broadcast receivers. A basic overview of android threads and thread
handlers.

Text Books:

1. S. Sydhani Begum, “Mobile App Development”, Notion press.

2. Pradeep Kothari, “Android Application Development”, Dream Tech press.

3. Bill Phillips, Chris Stewart and Kristin Marsicano, ”Android Programming”, Big Nerd
Ranch.

Reference Books:

1. Jonathan McCallister, “Mobile Apps”, Create Space Independent Publishing platform.
2. Dan Hermes , “Xamarin Mobile Application Development”, Apress.

3. Dawn Griffiths, ”Head First Android Development”, O’Reilly.
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OE -8013
AUTOMATION AND ROBOTICS

Unit-1 08
Introduction to Robotics: Types and components of a robot, classification of robots, closed-
loop and open-loop control systems. Kinematics systems: Definition of mechanisms and
manipulators, social issues and safety.

Unit-2 09
Robot Kinematics and Dynamics: Kinematic Modelling: Translation and rotation
representation, co-ordinate transformation, DH parameters, Jacobian, singularity and statics,
dynamic modelling, Equations of motion: Euler-Lagrange formulation.

Unit-3 09
Sensors and Vision System: Sensor: Contact and proximity, position, velocity, force and tactile
etc., Introduction to Cameras: Camera calibration, geometry of image formation,
Euclidean/similarity/affine/projective transformations and vision applications in robotics.

Unit-4 08
Robot Control: Basics of control: Transfer functions, control laws: P, PD, PID, non-linear and
advanced controls, robot actuation systems: actuators: electric, hydraulic and pneumatic.
Transmission: Gears, timing belts and bearings and parameters for selection of actuators.

Unit-5 06
Control Hardware and Interfacing: Embedded systems: Architecture and integration with
sensors, actuators, components and programming for robot applications

Text Books:

1. Mittal R.K., Nagrathl.J., “Robotics and Control”, Tata McGraw Hill.

2. Mukherjee S., “Robotics and Automation”, Khanna Publishing House, Delhi.

3. Craig, J.J., “Introduction to Robotics: Mechanics and Control”, Pearson, New Delhi,

Reference Books:

1. Saha, S.K., “Introduction to Robotics”, McGraw-Hill Higher Education”, New Delhi.

2. Ghosal, A., “Robotics”, Oxford, New Delhi.

3. Niku Saeed B., “Introduction to Robotics: Analysis, Systems, Applications”, PHI, New
Delhi.
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OE - 8014
MOBILE COMPUTING

L T P
3 1 0

Unit -1: 08
Introduction: Challenges in mobile computing, coping with uncertainties, resource poorness
and bandwidth, etc. cellular architecture, co-channel interference, frequency reuse and capacity
increase by cell splitting. Evolution of mobile system: CDMA, FDMA, TDMA, and GSM.

Unit -2: 08
Mobility Management: Cellular architecture, co-channel interference. Mobility: handoff, types
of handoffs, location management, HLR-VLR scheme, hierarchical scheme, predictive location
management schemes, Mobile IP and cellular IP.

Unit -3: 09
Publishing & Accessing Data in Air: Pull and push based data delivery models, data
dissemination by broadcast, broadcast disks, directory service in air and energy efficient
indexing scheme for push based data delivery. File System Support for Mobility: Distributed
file sharing for mobility support, CODA and other storage manager for mobility support.

Unit -4: 08
Ad-hoc Network Routing Protocols: Ad-hoc network routing protocols, destination sequenced
distance vector algorithm, cluster based gateway switch routing, global state routing, fish-eye
state routing, dynamic source routing, ad-hoc on-demand routing, location aided routing and
zonal routing algorithm.

Unit -5: 07
Mobile Transaction and Commerce: Models for mobile transaction, Kangaroo and Joey
transactions and team transaction, recovery model for mobile transactions, electronic payment
and protocols for mobile commerce.

Text Books:

1. J. schiller, “Mobile Communication”, Addison Wesley.
2. Charlsperkins, “Ad-hoc Networks”, Addison Wesley.

3. Charlsperkins, “Mobile IP”, Addison Wesley.

Reference Books:

1. Willam Stallings, “Wireless Communications and Networking ““, Pearson Education.

2. Sandeep Ks Gupta, “Fundamentals of Mobile & Pervasive Computing”, Frank Adelstein.
3. A. Mehrotra, “GSM System Engineering” Artech House.
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OE - 8015
INTERNET OF THINGS
L TP
3 10
Unit-1 08
Introduction: Internet of thing, history of 10T, about 10T, overview and motivations, examples
of applications, internet of things definitions and frameworks: 10T definitions, 10T architecture,

general observations, ITU-T views, working definition, 10T frameworks and basic nodal
capabilities.

Unit-2 08
Fundamentals of 10T Mechanisms and Key Technologies: Identification of IoT objects and
services, structural aspects of the 10T, environment characteristics, traffic characteristics,
scalability, interoperability, security and privacy, open architecture, key 10T technologies, device
intelligence, communication capabilities, mobility support, device power, sensor technology,
RFID technology and satellite technology.

Unit-3 08
Radio Frequency Identification Technology: RFID introduction, principle of RFID,
components of an RFID system, Issues EPC global architecture framework- EPCIS & ONS,
design issues, technological challenges, security challenges, IP for IoT, and web of things.
Wireless Sensor Networks: History and context, WSN architecture, the node, connecting nodes,
networking nodes, securing communication WSN specific l0T applications, challenges- security,
QoS, configuration, various integration approaches, data link layer protocols, routing protocols
and infrastructure establishment.

Unit-4 08
Resource Management in the Internet of Things: Clustering, software agents, clustering
principles in an internet of things, architecture, design guidelines, and software agents for object
representation, data synchronization, identity portrayal, identity management, various identity
management models- local, network, federated and global web identity, user-centric identity
management, device centric identity management and hybrid-identity management, identity and
trust.

Unit-5 08
Internet of Things Privacy, Security and Governance: Vulnerabilities of 10T, security
requirements, threat analysis, use cases and misuse cases, I0T security tomography and layered
attacker model, identity establishment, access control, message integrity, non-repudiation,
availability and security model for IoT.

Text Books:

1. A. Bahga and Vijay Madisetti, “Internet of Things - A Hands-on Approach”, Universities
Press.

2. Matt Richardson, S. Wallace, “Getting Started with Raspberry Pi”’, O'Reilly (SPD).

3. Olivier Hersent, D. Boswarthick, O.Elloumi, “The Internet of Things: Key Applications and
Protocols”, 2nd Edition, Willy Publications.
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Reference Books:

1. D. Uckelmann, M. Harrison, Michahelles, Florian , “Architecting the Internet of Things”,
Springer.

2. Honbo Zhou, “The Internet of Things in the Cloud: A Middleware Perspective”, CRC Press.

3. Jan Holler, VlasiosTsiatsis, Catherine Mulligan, Stamatis , Karnouskos, Stefan Avesand.
David Boyle, "From Machine-to-Machine to the Internet of Things - Introduction to a New
Age of Intelligence”, Elsevier.
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OE -8016
CYBER LAW AND ETHICS

L T P

3 1 0
Unit-1 08
Fundamentals of Cyber Law: Jurisprudence of cyber law, object and scope of the IT Act 2000,
introduction to Indian cyber law, uncitral model law, ISP guideline. Intellectual property issues
and cyber space, Indian perspective, overview of intellectual property related legislation in India,
patent, copy right, trademark law, law related to semiconductor layout and design.

Unit-2 08
E-commerce Security: Security threats to e-commerce, virtual organization, business
transactions on web, e-governance and EDI, concepts in electronic payment systems, e-cash,
credit/debit cards, e-agreement, legal recognition of electronic and digital records, e-commerce
issues of privacy, wireless computing-security challenges in mobile devices. Digital Signatures
-Technical issues, legal issues, electronic records, digital contracts, and requirements of digital
signature system.

Unit-3 08
Security Policies: Development of policies, www policies, email security policies, policy review
process-corporate policies-sample security policies, publishing and notification requirement of
the policies, Evolving technology security: mobile, cloud, outsourcing and SCM.

Unit-4 09
Internet Security Threats: Information systems and its importance, role of security in internet
and web services, classification of threats and attacks, security challenges, security implication
for organizations, security services-authentication, confidentiality, integrity, availability and
other terms in information security, Introduction to cryptography, firewalls, basic concepts of
network security, perimeters of network protection & network attack, need of intrusion
monitoring and detection, hacking, cracking, sneaking, viruses, trojan horse, malicious code &
logic bombs, Introduction to biometric security, its challenges, and finger prints.

Unit-5 07
Investigation and Ethics: Cyber-crime, cyber jurisdiction, cyber-crime and evidence act,
treatment of different countries of cyber-crime, ethical issues in data and software privacy,
plagiarism, pornography, tampering computer documents, data privacy and protection, domain
name system, software piracy, issues in ethical hacking. Cyber-crime forensic: Case study in
cyber-crime.

Text Books:

1. Charles P. Pfleeger, Shari Lawerance Pfleeger, “Analyzing Computer Security”, Pearson Education
India.

2. Harish Chander, “Cyber Law and IT Protection”, PHI Publication, New Delhi.

3. Sarika Gupta & Gaurav Gupta, Information Security and Cyber Laws, Khanna Publishing House.

Reference Books:

1. Schou, Shoemaker, “Information Assurance for the Enterprise”, Tata McGraw Hill.

2. Anshul Kaushik, “Cyber Security”, Khanna Publishing House.

3. VK. Jain, “Cryptography and Network Security”, Khanna Publishing House, Delhi.
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OE -8017
DATA ANALYTICS
L TP
310

UNIT-I 10
Introduction: Sources, modes of availability, inaccuracies and uses of data; Data Objects and
Attributes; Descriptive Statistics: Visualization, Data Similarity and Dissimilarity, Pre-
processing of Data: Cleaning for Missing and Noisy Data; Data Reduction: Discrete Wavelet
Transform, Principal Component Analysis, Partial Least Square Method, Attribute Subset
Selection, Data Transformation and Discretization.

UNIT-1I 08
Inferential Statistics: Probability density functions; Inferential statistics through hypothesis
tests. Business Analytics: Predictive Analysis (Regression and Correlation, Logistic Regression,
In-Sample and Out-of-Sample Predictions), Prescriptive Analytics (Optimization and Simulation
with Multiple Objectives);

UNIT-I1 08
Mining Frequent Patterns: Concepts of support and confidence; Frequent Item sets Mining
Methods; Pattern Evaluation. Classification: Decision Trees — Attribute Selection Measures and
Tree Pruning; Bayesian and Rule-based Classification; Model Evaluation and Selection; Cross-
Validation; Classification Accuracy; Bayesian Belief Networks; Classification by Back-
propagation and Support Vector Machine.

UNIT-1V 06
Clustering: Partitioning Methods — k-means Hierarchical Methods and Hierarchical Clustering
using Feature Trees; Probabilistic Hierarchical Clustering; Introduction to Density, Grid and
Fuzzy and Probabilistic Model-based Clustering Methods; and Evaluation of Clustering
Methods.

UNIT-V 08
Machine Learning: Introduction and Concepts: Ridge Regression; Lasso Regression; and k-
Nearest Neighbours, Regression and Classification;

Supervised Learning with Regression and Classification Techniques: Bias-Variance
Dichotomy, Linear and Quadratic Discriminant Analysis, Classification and Regression Trees;
Ensemble Methods: Random Forest, Neural Networks, Deep Learning.

Text Books:
1. G. Shmueli, N. R. Patel, and P. C. Bruce, “Data Mining for Business Intelligence”, John
Wiley & Sons, New York.
2. V.Kumar, and P.N. T. M. Steinbach, “Introduction to Data Mining”, Pearson.

Reference Books:
1. J. Han, M. Kamber and J. Pei, “Data Mining: Concepts and Techniques, Morgan
Kaufmann.
2. G.James, D. Witten, T. Hastie, and R. Tibshirani, “An Introduction to Statistical learning
with Applications in R”, Springer, New York.
3. C. M. Bishop, “Pattern Recognition and Machine Learning”, Springer.
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OE -8018
NON-CONVENTIONAL ENERGY RESOURCES
LTP
310
UNIT-I 09
Introduction: Various non-conventional energy resources- Introduction, availability,
classification, relative merits and demerits; Solar Energy: Solar Radiation and its
measurement, modes of utilization of solar energy; Solar Photovoltaic Technology: Theory
of solar cells. Solar cell materials, voltage developed by solar cell, Solar cell performance,
solar PV power plant.

UNIT-1I 06

Solar Thermal Energy: Flat plate collectors: materials used, applications and performance;
Focusing type collectors: materials used, applications and performance; solar thermal
power plants, thermal energy storage for solar heating and cooling systems, limitations.

UNIT-1I 10
Geothermal Energy: Resources of geothermal energy, thermodynamics of geo-thermal
energy conversion-electrical conversion, non-electrical conversion, environmental
considerations; Magneto-hydrodynamics (MHD): Principle of working of MHD Power
plant, performance and limitations; Fuel Cells: Principle of working of various types of fuel
cells and their working, performance and limitations.

UNIT-IV 07
Thermo-electric and Thermionic conversions: Principle of working, performance and
limitations; Wind Energy: Wind power, site selection criterion, momentum theory,
classification of rotors, concentrations and augments, wind characteristics, performance and
limitations of energy conversion systems.

UNIT-V 08
Bio-mass: Availability of bio-mass and its conversion theory; Ocean Thermal Energy
Conversion (OTEC): Availability, theory and working principle, performance and
limitations; Wave energy and Tidal energy: Working principle, performance, limitations;
waste recycling plants; Grid integration of RES.

Text Books:
1. M. V. R. Koteswara Rao, “Energy Resources: Conventional & Non-Conventional”,
BS Publications.
2. D.S. Chauhan,”Non-conventional Energy Resources” New Age International.
3. C.S. Solanki, “Renewable Energy Technologies: A Practical Guide for Beginners”
PHI Learning.
4. @G.D. Rai, “Non-Conventional Energy Sources”, Khanna Publishers.
5. R. D. Begamudre, “Energy Conversion Systems”, New Age International
Publishers.
Reference Books:
1. Peter Auer, “Advances in Energy Systems and Technology”, Vol. 1 & Il Edited by
Academic Press.
2. Godfrey Boyle, “Renewable Energy Power for A Sustainable Future”, Oxford
University Press.
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OE-8019
APPLIED OPERATIONS RESEARCH
LTP
310

UNIT-I 10
Introduction: Definition and scope of OR, Techniques and tools, model formulation,
general methods for solution, Classification of Optimization problems, Optimization
techniques.

Linear Optimization Models: Complex and revised Simplex algorithms, Degeneracy and
duality, Post-optimum and Sensitivity analysis, Assignment, transportation and
transhipment models, Travelling salesman problem, Integer and parametric programming.

UNIT-I1I 08
Game Problems: Minimax criterion and optimal strategy, two persons zero sum game,
Games by Simplex dominance rules.

UNIT-I1I 07
Waiting Line Problems: Classification of queuing problems, M/M/1 & M/M/1/N queuing
systems, Steady state analysis of M/M/m queues, Discrete and continuous time Markov
models, Chapman-Kolmogorov equation, Birth & death processes in manufacturing, Open
and Closed queuing networks.

UNIT-IV 07
Inventory Management: ABC analysis, deterministic and Probabilistic models.

UNIT-V 08
Dynamic Programming: Characteristics of dynamic programming problems, Bellman’s
principle of optimality, Problems with finite number of stages.

Stochastic Programming: Basic concepts of Probability theory, Stochastic linear
programming.

Text Books:
1. L.Saaty, Elements of Queuing Theory,Dover Pubns, New Ed edition
2. HadleyAddison&Wesley, Nonlinear and Dynamic Programming, Pearson
Education(US)
3. Ackoff & Sasieni, Fundamentals of Operations Research,Wiley & Sons Inc.

References Books:
1. Wagpner, Principles of OR with Applications to ManagerialDecisions, Prentice Hall
2. Taha, OperationsResearch, Pearson Education India
3. R PanneerselvamPrentice, OperationsResearch, Hall of India
4.A P VermaS.K, OperationsResearch, Kataria & Sons
5. Hillier and Lieberman, Introduction to Operations Research, Prentice Hall
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OE-8020
SIXSIGMA METHODS & APPLICATION

o

LT
31

oo O

UNIT I 0
Quality Perception; Quality in Manufacturing, Quality in Service Sector; Differences
between Conventional and Six Sigma concept of quality; Six Sigma success stories.
Statistical foundation and methods of quality improvement. Descriptive statistics: Data
Type, Mean, Median, Mode, Range, Variation, Standard Deviation, Skewness, Kurtosis.
Probability Distribution: Normal, Binomial, Poisson Distribution.

UNIT II 08
Basics of Six Sigma: Concept of Six Sigma, Defects, DPMO, DPU, Attacks on
X’S,Customer focus, Six Sigma for manufacturing, Six Sigma for service. Z
score,Understanding Six Sigma organization, Leadership council, Project sponsors and
champions, Master Black Belt, Black Belt, Green Belts.

UNIT 111 08
Methodology of Six Sigma, DMAIC, DFSS, Models of Implementation of Six Sigma,
Selection of Six Sigma Projects.

UNIT IV 08
Six Sigma Tools: Project Charter, Process mapping, Measurement system analysis,
Hypothesis Testing, Quality Function deployment, Failure mode effect analysis, Design of
Experiments.

UNIT V 08
Sustenance of Six Sigma, Communication plan, Company culture, Reinforcement and
control, Introduction to software for Six Sigma, Understanding Minitab, Graphical analysis
of Minitab plots.

Text Books :
1. Hillier and Lieberman, Six Sigma: SPC and TQM in manufacturing and service,
Geoff Tennant, Gower Publishing Co.
2. Greg Brue, Six Sigma for managers, McGraw-Hill
3. Pete Pande, What is Six Sigma, McGraw-Hill

References Books:
1. Peter S. Pande, The Six Sigma Way, McGraw-Hill education
2. Peter S. Pande, The Six Sigma way, McGraw-Hill
3. Adam Vardy, Lean Six Sigma, Create space Independent Publishing Platform
4. Thomas Pyzdek and Paul Keller, Six Sigma, McGraw-Hill
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OE-8021
MECHATRONICS

o

LT
31

o O

UNIT-I 0
Introduction: Introduction to mechatronics, systems, measurement systems, contro
systems, microprocessor based controllers, The mechatronics approach, Problems.

Review of Transducers: Sensors and transducers, performance terminology, Displacement
position and proximity, velocity& motion, Force, Fluid pressure, Liquid flow, liquid level,
Temperature, Light sensors, Selection of sensors, Inputting data by switches.

UNIT-I1I 09
Signal Conditioning: Signal conditioning, The operational amplifier, Protection, Filtering,
Wheatstone bridge, Digital signals, Multiplexers, Data acquisition, Digital signal
processing, Pulse - modulation, Problems.

Data Presentation Systems: Displays, Data presentation elements, Magnetic recording,
Displays, Data acquisition systems, Measurement systems, Measurement systems, Testing
and calibration.

UNIT-111 09
Pneumatic and Hydraulic Systems: Actuation systems, Pneumatic and hydraulic systems,
Directional control valves, Pressure-control valves, Cylinders, Process control valves, rotary
actuators, Problems.

Mechanical Actuation Systems: Mechanical systems, Types of motion, Kinematics chains,
Cams, Gear trains, Ratchet and pawl, Belt and chain drives, Bearings, Mechanical aspects
of motor selection problems.

UNIT-IV 07
Electrical Actuation Systems: Electrical systems, Mechanical Switches, Solid-state
switches, Solenoids, DC motors, AC motors, Stepper motors.

UNIT-V 07
Basic System Models:  Mathematical models, mechanical system building blocks,
Electrical system building blocks, Thermal system building blocks.

Text Books :
1. W. Bolton, Mechatronics,. Addison Wesley Longman, Pub, 1999 (Delhi)
2. K.P Ramachandra, Mechatronics, Wiley Publication.
3. Dr. Rajesh Purohit, Industrial Engineering robotics and Mechatronics, Made Easy
Publication

References Books:
1. William Bolton, Mechatronics, Pearson Education.
2. M.D.Singh and J.G Joshi, Mehatronics, PHI Publication
3. Richard A. Kolk, Mechatronics System design. Cengage Learning, Inc
4. AppuKuttan K.K, Introduction To Mechatronics, Oxford University Press
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OE-8022

BIOMEDICAL ELECTRONICS
L TP
3 1 0

Unit | 08

Introduction: The age of Biomedical Engineering, Development of Biomedical
Instrumentation, Man-Instrumentation system, Components, Physiological system of the
body, Problem encountered in measuring a living system.

Transducers: The Transducers & Transduction principles, Active transducers, Passive
Transducers, Transducer for Biomedical Applications.

Unit Il 08
Sources of Bioelectric potentials: Resting & Action potentials, propagation of active
potential, The Bioelectric potentials-ECG, EEG, EMG, and Invoked responses.

Electrodes: Electrode theory, Biopotential Electrodes—Microelectrodes Body surface
electrodes, Needle Electrodes, Biochemical Transducers, Reference electrodes, PH
electrodes, Blood Gas electrodes.

Unit 11 08

Cardiovascular Measurements: Electrocardiography — ECG amplifiers, Electrodes &
leads, ECG recorders - Three channel, Vector Cardiographs, ECG system for stress testing,
Continuous ECG recording (Holter recording ), Blood pressure measurement, Blood flow
measurement, Heart sound measurements.

Patient Care & Monitoring - Elements of Intensive Care monitoring, patient monitoring
displays, Diagnosis, Calibration & Repairability of patient monitoring equipment,
pacemakers & Defibrillators.

Unit IV 08

Measurements in Respiratory system: Physiology of respiratory system Measurement of
breathing mechanics - Spiro meter, Respiratory Therapy equipments: Inhalators ventilators
& Respirators, Humidifiers, Nebulizers & Aspirators.

Diagnostic Techniques: Ultrasonic Diagnosis Echocardiography, Echo Encephalography,
Ophthalmic scans, X-Ray & Radio-isotope Instrumentation, Computerized Axial
Tomography Scanners.

Unit V 08

Introduction to Bio-Medical Signals:
Classification, Acquisition and Difficulties during Acquisition, Electroencephalography,
Electromyography, & electro-retinography, Role of Computers in the Analysis, Processing,
Monitoring & Control and image reconstruction in bio-medical field.
Bio Telemetry: The components of Biotelemetry system Implantable units, Telemetry for
ECG measurements during exercise, for Emergency patient monitoring. Physiological
Effects of Electric Current Safety of Medical Electronic Equipments, Shock hazards from
Electrical equipment and prevention against them.
Text Books:

1. Leslie Cromwell, Fred J. Welbell and Erich A. Pfeiffer, “Biomedical

Instrumentation and Measurements”, Prentice Hall (India).
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Reference Books:
1. R.S. Khandpur, “Biomedical Instrumentation”, Tata McGraw-Hill.
2. Willis J. Tompkins, “Biomedical DSP: C Language Examples and Laboratory
Experiments
for the IBM PC”, Prentice Hall (India).
3. D. C. Reddy, “Biomedical Signal Processing”, McGraw-Hill
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OE-8023

EMBEDDED SYSTEMS
L TP
3 1 0

Unit | 08
Introduction to Embedded system, Embedded System Project Management, ESD and
Codesign issues in System development Process, Design cycle in the development phase for
an embedded system, Use of target system or its emulator and In-circuit emulator, Use of
software tools for development of an ES.

Unit 1l 08
8051 Microcontroller: Microprocessor V/s Micro-controller, 8051 Microcontroller: General
architecture; Memory organization; 1/O pins, ports & circuits; Counters and Timers; Serial
data input/output; Interrupts. 8051 Instructions: Addressing Modes, Instruction set: Data
Move Operations, Logical Operations, Arithmetic Operations, Jump and Call Subroutine,
Advanced Instructions. 8051 Interfacing and Applications: Interfacing External Memory,
Keyboard and Display Devices: LED, 7-segment LED display, LCD.

Unit 11 08
Core of the Embedded System: General Purpose and Domain Specific Processors, ASICs,
PLDs, Commercial Off-The-Shelf Components (COTS), Memory: ROM, RAM, Memory
according to the type of Interface, Memory Shadowing, Memory selection for Embedded
Systems, Sensors and Actuators, Communication Interface: Onboard and External
Communication Interfaces.

Unit IV 08
Brief general architecture of AVR, PIC and ARM microcontrollers, JTAG: Concept and
Boundary Scan Architecture. Organization of FPGAs, FPGA Programming Technologies,
Programmable Logic Block Architectures, Programmable Interconnects, Programmable 1/0
blocks in FPGASs, Dedicated Specialized Components of FPGAs, Applications of FPGAs.

Unit VvV 08
Advanced Processor: (only architectures) 80386, 80486 and ARM (References)

RTOS: Tasks, states, Data, Semaphores and shared data, Operating system, services,
Message queues, Mailboxes.

Communication basics: Microprocessor Interfacing, 1/0 Addressing, Direct memory
access, Arbitration, multilevel bus architecture, Serial protocols, Parallel Protocols and
wireless protocols.

Real world Interfacing: LCD, Stepping Motor, ADC, DAC, LED, Push Buttons,
Keyboard, Latch Interconnection, PPI.

Text Books:

1. K. V. Shibu, “Introduction to Embedded Systems”, McGraw Hill.
2. E. Mazadi, “The 8051 Microcontroller And Embedded Systems Using Assembly
And C”, Pearson Education India, 2007
Reference Books:
1. Kenneth Hintz and Daniel Tabak, “Microcontrollers (Architecture, Implementation
and Programming)”, TMH 2005.
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2. Raj Kamal, “Embedded Systems”, TMH, 2006.
3. K. Ayala, “The 8051 Microcontroller”, 3rd Ed., Thomson Delmar Learning, 2007.
4. Frank Vahid and Tony Givargis, “Embedded System Design”, John Wiley.
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OE-8024
ADVANCES IN POLYMER SCIENCE TECHNOLOGY
L TP
310
UNIT 1: 08
Characteristics and Analysis of Polymers

Basic concept of Polymer Science, Measurement of molecular weight and size, Polymer
degradation, Analysis and testing of polymers.

UNIT 2: 08
Mechanism and Kinetics of Polymerisation

Free radical, Cationic, Anionic, Coordination polymerization and their Kinetics. Step
Growth polymerization and their kinetics, Ring opening polymerization.

UNIT 3: 08
Structure and Properties of Polymers

Morphology in crystalline polymers, Calculation of crystallinity, Polymer structure and
physical properties, Deformation, flow and melt characteristics, Rheology and mechanical
properties of polymers.

UNIT 4: 08
Composites, Conducting Polymers

Definition, types of composites, preparation methods, testing of composites, Applications of
composites in technology. Conducting polymers- Definition, Synthesis and application in
technology.

UNIT 5: 08
Processing of Polymers- Plastics, Fibers and Elastomers

Plastics-extrusion, injection molding, blow molding, compression and transfer molding;
Spinning of fibers. Elastomers: Utility of Vulcanization and Reinforcement in Engineering.

Text Books:
e F.W. Billmeyer, "Text Book of Polymer Science", 3" Edn., Wiley Inter Science.
e V. R. Gowarikar, N. V. Viswanathan, Jayadev Sreedhar, “Polymer Science” 3"d
Edition, New Age International Publishers.
Reference Books:
e F. Rodriguez, "Principles of polymer systems" 4™ Edn., Taylor and Francis,
Washington.

e Fried, J.R., “Polymer Science and Technology”, Prentice Hall, Inc.
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OE-8025

Mathematical Modeling and Simulation
LT P
310
UNIT I 08
Introduction to Modeling and Simulation: System definition and components, stochastic
activities, continuous and discrete systems, system modeling, types of models, static and
dynamic physical models, static and dynamic mathematical models, full corporate model,
types of system study. Introduction to Simulation, appropriate and not appropriate,

advantages and disadvantage, application areas, history of simulation software, MATLAB
as a Simulation tool.

UNIT 11 08
System simulation, why& when to simulate, nature and techniques of simulation,
comparison of simulation and analytical methods, types of system simulation, real time
simulation, hybrid simulation, simulation of pure-pursuit problem, single-server queuing
system and an inventory problem, Monte-Carlo simulation, Distributed Lag models,
Cobweb model.

UNIT 111 08
Simulation of continuous systems, analog vs. digital Simulation, Simulation of water
reservoir system, Simulation of a servo system, simulation of an autopilot, Discrete system
simulation, fixed time-step vs. even to even model, generation of random numbers, test for
randomness, Monte-Carlo computation vs. stochastic simulation.

Unit IV 08
System dynamics,exponential growth models, exponential decay models, modified
exponential growth models, logistic curves, generalization of growth models, system
dynamic diagrams.

Introduction to SIMSCRIPT: Program, system concepts, origination, and statements,
defining the telephone system model.

UNIT V 08
Simulation of PERT Networks, critical path computation, uncertainties in activity
duration, resource allocation and consideration. Simulation languages and software,
continuous and discrete simulation languages, expression based languages, object oriented
simulation, general purpose vs. application - oriented simulation packages, CSMP-III,
MODSIM-III.
Text Books:

1. Geoftrey Gordon, “ System Simulation”, PHI

2. Narsingh Deo, “System Simulation with digital computer”’PHI
Reference Books

1 Jerry Banks, John S. C Barry L. Nelson David M. Nicol, “Discrete Event System

Simulation”, Pearson Education
2. V P Singh, “System Modeling and simulation”, New Age International.
3. Averill M. Law, W. David Kelton, “System Modeling and simulation and Analysis”,
TMH
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OE-8026
Nanoscience and Quantum Computing

UNIT - I: Nanomaterials and Nano-structures 08

Brief review of nanomaterials: Fullerenes, Nanotubes, Nanowires, Quantum Dots,
Dendrites, Synthesis- Top Down, Bottom Up, Plasma arcing, Chemical vapour
Deposition, sol-gel methods, Characterization using Electron Microscopy Techniques:
Scanning Electron Microscopy, Transmission Electron Microscopy, Scanning Tunneling
Microscopy, Atomic Force Microscopy, Scanning Probe Microscopy, X ray methods,
Fluorescence, Properties of nanomaterials.

UNIT —Il: Nanoelectronics 08

Introduction — micro, and nano fabrication: Optical lithography, Electron beam lithography,
Atomic lithography, Molecular beam epitaxy, Quantum electronic devices: High electron
mobility transistors, Quantum interference Transistor, Single electron Transistor, MEMS,
NEMS

UNIT - I11: Nanotechnology in Optics 08

Properties of light — interaction of light and nanomaterials: Photon trapping and Plasmons,
Dielectric Constant and Polarisation, Refractive index, Nanoholes and photons, solar
energy, solar cells, optically used nanomaterials, Photonic crystals

UNIT - IV: Nanotechnology in Biomedicine 08
Self assembled monolayers, Bio molecular motors: Function of Motor Proteins and

applications, Drug delivery systems, Nanofluidics: Fluids at micro and Nanometer scale,
fabrication of nanoporous and nanofluidic devices and its applications.

UNIT - V: Quantum Computers 08

Brief idea about quantum information and quantum Computing: Superposition,
Measurement, Unitary evolution, qubits-single and multiple qubits, quantum memory,
Elementary gates-quantum teleportation, working principle of quantum computers.
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TextBooks:
1 Nanotechnology- Basic Science and Emerging Technologies, Mick Wilson,
Kamali Kannangara Geoff Smith, Michelle Simmons and Burkhard Raguse,
| Edition — Overseas Press, 2005
2 Introduction to Nanoscale Science & Technology, Ed. By Massimilano Di Ventra
— | Edition, Kluwer Academic - 2004
3. Nanotechnology, Gregory Timp — | Edition, Springer International — 2005

Reference Books:
1. Nanotechnology, Michael Kohler — I Edition, Wiley VCH — 2004
2. Nano-Engineering in Science & Technology, Michael Rieth — | Edition,
World Scientific — 2004
3. Nano, The Nwext Revoliution, Mohan Sundara Rajan — | Edition, National
Book Trust — 2004
4. Nanotechnology, Gregory Timp-1 Edition, Springer International - 2005
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OE-8027

ENTREPRENEURSHIP DEVELOPMENT
LT P
310
UNIT-I 08
Entrepreneurship- definition. growth of small scale industries in developing countries and their
positions vis-a-vis large industries; role of small scale industries in the national economy;
characteristics and types of small scale industries; demand based and resources based ancillaries
and sub-control types. Government policy for small scale industry; stages in starting a small
scale industry.
UNIT-I1I 08
Project identification- assessment of viability, formulation, evaluation, financing, field-study
and collection of information, preparation of project report, demand analysis, material balance
and output methods, benefit cost analysis, discounted cash flow, internal rate of return and net
present value methods.
UNIT-111 08
Accountancy- Preparation of balance sheets and assessment of economic viability, decision
making, expected costs, planning and production control, quality control, marketing, industrial
relations, sales and purchases, advertisement, wages and incentive, inventory control, preparation
of financial reports, accounts and stores studies.
UNIT-IV 08

Project Planning and control: The financial functions cost of capital approach inproject
planning and control. Economic evaluation, risk analysis, capital expenditures, policies and
practices in public enterprises. Profit planning and programming, planning cash flow, capital
expenditure and operations. control of financial flows, control and communication.

UNIT-V 08
Laws concerning entrepreneur viz, partnership laws, business ownership, salesand income taxes
and workman compensation act. Role of various national and state agencies which render
assistance to small scale industries.

Text Books:

1. Khana.S.S., “Entrepreneurial Development” S. Chand &Co.Ltd.,, Ram Nagar, New
Delhi,2013.

2. Donald F Kuratko, “Entrepreneurship-Theory, Process and Practice”,9" Edition, Cengage
Learning 2014.

Reference Books:

1. Forbat, John, “Entrepreneurship” New Age International.

2. Havinal, Veerbhadrappa, “Management and Entrepreneurship” New Age International

3. Joseph, L. Massod, “Essential of Management", Prentice Hall of India
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OE-8028
CRITICAL AND LOGICAL THINKING
L TP
310
Unit I: Fundamentals of Critical Thinking 08

Introduction to Critical Thinking, Recognizing Arguments, Key Concepts — Thinking Reflection
and Creativity; Rhetorical Language; Principles of Interpretations; Process of Elimination; The
Parts of an Argument — Claims and Propositions, Evidence, Reasoning; Argument and Critical
thought; Communicating Arguments; Co-orientational, Cultural and Ethical View of Arguments

Unit I1: Critical Thinking and Logical Communication 07

Language and Critical Thinking; Citing and listing references — How to refer appropriately to the
work of others; Putting your thinking into words; Writing about reflection - How to structure and
report your thoughts; Editing and presenting your assignment — How to review your own work
and follow academic conventions; Preparing for employment — How to transfer your thinking
skills to a career.

Unit I11: Logical Concepts and Philosophy of Science 08

Truth and Validity; Hypothesis; Methods of Experimental Enquiry; Logic: Inductive and
Deductive; Syllogism and Fallacies; Aristotle’s conception of Virtue and Well-being; Kant’s
conception of Good Will, Duty and Categorical Imperative; Joseph Butler’s Theory of
Conscience and Self Love; J. S. Mill’s Utiliterianism, Freedom and Responsibility, Chankya’s
Arthsashtra

Unit IV: Select School of Thought and Criticism 08

Structuralism (Ferdinand de Saussure), Post Structuralism, Deconstruction (Jacques Derrida),
Reader Response Theory (Roland Barthes), Gender Studies, Cultural Studies (Raymond
Williams).

Unit V: Select School of Thought and Criticism 08

1) *Hind Swaraj by Mahatma Gandhi

2) *Tradition and Individual Talent by T.S. Eliot
3) **“Phenomenal Woman” by Maya Angelou

4) Heart of Darkness by Joseph Conrad

Note: (*) denotes texts for detailed study.
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Text Books:

1

Rangarajan, L.N. Kautilya The Arthashashtra. Penguin Classics, New Delhi,
2000.

Gandhi, M. K. Hindi Swaraj. Delhi Open Books, New Delhi, 2019.

Eliot, T. S. Tradition and the Individual Talent, The Sacred Wood, New York,
1921.

Conrad, Joseph. Heart of Darkness. Signet Classic Publishers, New York, 1997.
Angelou, Maya. Phenomenal Woman: Four Poems Celebrating Women. New
York: Random House, 1994,

Critical Thinking: A Student’s Introduction by Gregory Bassham and William
Irwin and Henry Nardone and James Wallace, McGraw-Hill, Noida, 2019.

How to Improve your Critical Thinking & Reflective Skills by Jonathan Weyers,
Pearson Education, New York, 2011.

Reference Books:

1

Critical Thinking by Brooke Noel Moore and Richard Parker, McGraw-Hill,
Noida, 2019.

Critical Thinking and Communication by Edward S Inch, Pearson Education,
New York, 2011.

A glossary of literary terms by M H Abrams & Geoffrey Galt Harpham, Cengage
Learning, San Francisco, 1957.

English Literary Criticism and Theory by M.S. Nagarajan, Orient BlackSwan,
Hyderabad, 2006.

The Penguin Dictionary of Philosophy by Thomas Mautner, Penguin Reference,
New Delhi, 1997.

Western Philosophy: An Anthology by John Cottingham, Wiley-Blackwell, New
Jersey, 1996.
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https://www.worldcat.org/search?q=au%3AAbrams%2C+M.+H.&qt=hot_author
https://www.worldcat.org/search?q=au%3AHarpham%2C+Geoffrey+Galt%2C&qt=hot_author
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=M.S.+Nagarajan&search-alias=stripbooks
https://www.goodreads.com/author/show/163461.Thomas_Mautner
https://www.goodreads.com/book/show/31826.Western_Philosophy
https://www.goodreads.com/author/show/17875.John_Cottingham

CE-8029
TOWN PLANNING

UNIT-1 08
Introduction to Town Planning: Definitions of town planning, form of planning, Elements and
planning principal of city plan, Shapes of plan in accordance to road networks.

UNIT-2 08
Planning Concepts and Evolution: Planning concepts related to City beautiful movement
(Chicago, Chandigarh), Urban Utopia (Broadacre), Garden city (Letchworth), Radburn Theory
(Radburn) and Neighbourhood planning.

UNIT-3 08
Planning Process & Standards: Understanding of planning process, Relevance of standards in
planning as per URDPFI guidelines prepared by TCPO.

UNIT-4 08
Roads and traffic studies: Awareness of concepts related to various traffic problems in India,
Understanding of PCU, Traffic volume, Road capacities, Road types; their sections and
intersections, Traffic calming as per IRC guidelines.

UNIT-5 08
Modern Transportation systems: New concepts in mass and rapid transportation systems e.g.
BRT, LRT and Metro rail. Modern approach in Planning: Introduction, Benefits and Planning
components of Green City (e.g. Vancouver), Compact City (e.g. Sky city, China) and Smart City
(e.g. Malta)

Text Books:
1 John Ratcliffe, “An Introduction to Town and Country Planning”, Hutchinson 1981.

2 Arthur B. Gallion and Simon Eisner, “The Urban Pattern — City planning and Design”,
Van Nostrand Reinhold company.

3 Rangwala, “Town Planning”, Charotar publishing house.
4 G.K.Hiraskar, “Town Planning”.
Reference Books:

1 Rame Gowda, “ Urban and Regional planning”.
S.K. Khanna, C.E.G. Jhusto, “Highway Engineering”, Nemchand & Bros. Roorkee 1997.

3 N.V.Modak, V.N. Ambedkar, “Town and country planning and Housing”, orient
longman, 1971.

4 URDPFI Guidelines for Planning by TCPO.
5 IRC Guidelines.

N
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CE-8030
DISASTER MANAGEMENT

UNIT-1 08
Introduction: Reasons, classifications-natural, based on violence, deterioration of environment
and health and failures of industrial society; disaster risk, elements of risk Goals of disaster
management, Assessment of disasters magnitude.

UNIT-2 08
Natural disasters: Earthquake, floods, cyclone, landslide, volcano, Tsunami, drought.

UNIT-3 08
Man-made disasters: Reasons, types, assessment methodologies, mitigation; community-based
participation; government intervention.

UNIT-4 08
Phases / Elements of disaster management: Mitigation, Preparedness, response, recovery,
Structural and non-structural measures for flood disasters, earthquake, cyclone, landslides

UNIT-5 08
Community based disaster preparedness, new paradigm for risk reduction, Government of
India‘s initiatives, International bodies, Case studies of recent major disasters in India and
Abroad.

Text Books:

1 R.B. Singh (Ed.), “Disaster management”, Rawat publications, New Delhi.
2 “National Disaster Response Plan”, A Document prepared by Department of Agriculture
and Cooperation.
Reference Books:

1. Concept of Trigger Mechanism, Govt. Of India, Ministry of Home Affairs, February
2001, Publication.

2. Water and Climate related Disasters, Govt. of India, Ministry of Home affairs,
Publication.
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CE-8031
ENVIRONMENTAL POLLUTION AND MANAGEMENT
LTP
310
UNIT-1 08

Impact of man on environment, Consequence of population growth, Energy problem, Pollution
of air, water & land, Global environmental issues

UNIT-2 08
Water pollution: Sources and classification of water pollutants, wastewater treatment, control
strategies, Eutrophication of lakes, self purification capacity of streams,

Thermal pollution: Sources, effects and control measures.

UNIT-3 08

Air pollution: Sources and effects, meteorological aspects, control methods and equipments,
Land pollution: Types of land pollution, solid waste management-generation, storage, collection,
transport, processing and disposal

Noise pollution: Sources, effects, preventive and control measures.

UNIT-4 08
EIA: Planning and management of environmental impact studies;

Impact evaluation methodologies: baseline studies, screening, scooping, checklist, overlays,
Environmental Impact Assessment of water resources and environmental projects, Case study of
power plant.

EA: Meaning, audit items, audit procedure, safety audit.

UNIT-5 08
Contemporary issues: Emission trading, discharge permits, international resource sharing issues,
climate change, international environmental treaties and protocol, Environmental legislation:
Introduction to various legislations related to water, air, biodiversity, ozone depletion etc at
National and International level; Institutions for governance.

Text Books:

1 C. Manoharachary and P. Jayarama Reddy, “Principles of environmental studies
(Ecology, economics, management and law)”, B.S. Publications.
2 P.V.Rao, “Text of Environmental Engineering”, Prentice Hall Pvt Itd., Delhi.
Reference Books:

1 Y. Ananayulu and C.A. Sastry, “Environmental impact assessment methodologies”, B.S.
Publications, Hyderabad.
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