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Seventh Semester
Theory
Sl Category |Course Course Title L-T-P Credit |University | Internal
No Code Marks |[Evaluation
1 HS RED7E001 Entrepreneurship 3-0-0 3 100 50
Development
2 PE RIT7D001 Internet of Things 3-0-0 3 100 50
RIT7D002 Big Data Analytics
REC7D002 Embedded Systems
3 PE RCS7D001 Software Project 3-0-0 3 100 50
Management
RCS7D002 Cyber Security and
Privacy
RCS7D003 Social Network Analysis
4 OE REC5D006 Digital VLSI Design 3-0-0 3 100 50
Industrial Safety
RIS7B001 Engineering
Renewable Power
REL5D005 Generation Systems
REC7D001 Digital Image Processing
RIP7E0002 Intellectual Property Right
5 OE 3-0-0 3 100 50
RGT6A003 Green Technology
REV5D004 Disaster Management
RCL7EQ04 Cyber Law and Ethics
6 OFE  REL7D003  [Smart Grid 3-0-0 3 100 50
Essence of Indian 100 (Rass
/ MC™ RIK7FO01 Knowledge Tradition - 11 300 0 Markiis 37)
Total Credit (Theory) 18
Total Marks 600 300
Practical
1 PSI RMP7H201 Minor Project 0-0-6 3 200
2 PSI RSM7H202 Seminar - 11 0-0-3 1 100
3 PSI RCV7H203 Comprehensive Viva 0-0-3 1 100
Total Credit (Practical) 5
Total Semester Credit 23
Total Marks 400
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7" Semester RED7E001|Entrepreneurship L-T-P 3 Credits
Development 3-0-0

*Mandatory Non-Credit Courses (MC) result will be reflected with Pass (P) / Fail (F)
grade. Thus the grade obtained will not be affecting the grade point average. However it
shall appear on the grade sheet as per AICTE rule.

Module I: (10 hours)
Entrepreneurship: Concept of entrepreneurship and intrapreneurship, Types of Entrepreneurs, Nature
and Importance, Entrepreneurial Traits and Skills, Entrepreneurial Motivation and Achievement,
Entrepreneurial Personality

Module I1: (8 hours)
Entrepreneurial Environment, Identification of Opportunities, Converting Business Opportunities into
reality. Start-ups and business incubation, Setting up a Small Enterprise. Issues relating to location,
Environmental Problems and Environmental pollution Act, Industrial Policies and Regulations

Module 111: (20 hours)

Need to know about Accounting, Working capital Management, Marketing Management, Human
Resources Management, and Labour Laws. Organizational support services - Central and State
Government, Incentives and Subsidies.

Module 1V: (12 hours)
Sickness of Small-Scale Industries, Causes and symptoms of sickness, cures of sickness, Role of Banks
and Governments in reviving industries.

Books:

[1]  Entrepreneurship Development and Management, Vasant Desai, HPH
[2]  Entrepreneurship Management, Bholanath Dutta, Excel Books

[3] Entrepreneurial Development, Sangeeta Sharma, PHI

[4] Entrepreneurship, Rajeev Roy, Oxford University Press

Digital Learning Resources:

Course Name: Entrepreneurship
Course Link: https://nptel.ac.in/courses/110/106/110106141/
Course Instructor:  Prof. C Bhaktavatsala Rao, IIT Roorkee

Course Name: Entrepreneurship Essentials
Course Link: https://nptel.ac.in/courses/127/105/127105007/
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th -
m RIT7D001 i -T-
7" Semester Internet of Things Ié '(I)'(I)D 3 Credits
Course Instructor:  Prof. Manoj Kumar Mondal, IIT Kharagpur
Module-1

Introduction-Definition & Characteristics of 10T, Physical Design of 10T- Things in 10T, 10T Protocols,
Logical Design of 1oT- loT Functional Blocks, 1oT Communication Models, IoT Communication APIs
, 10T Enabling Technologies- Wireless Sensor Networks , Cloud Computing, Big Data Analytics ,
Communication Protocols , Embedded Systems, 10T Levels & Deployment Templates.

Module-2
Domain Specific 10Ts

Home Automation: Smart Lighting, Smart Appliances, Intrusion Detection, Smoke/Gas Detectors,
Cities-Smart Parking, Smart Lighting, Smart Roads, Structural Health Monitoring, Surveillance,
Emergency Response,

Environment-Weather Monitoring, Air Pollution Monitoring, Noise Pollution Monitoring, Forest Fire
Detection , River Floods Detection , Energy- Smart Grids , Renewable Energy Systems , Prognostics ,
Retail-Inventory Management , Smart Payments , Smart Vending Machines , Logistics-Route
Generation & Scheduling , Fleet Tracking , Shipment Monitoring , Remote Vehicle Diagnostics,
Agriculture-Smart Irrigation ,Green House Control ,Industry -Machine Diagnosis & Prognosis Indoor
Air Quality Monitoring ,Health & Lifestyle -Health & Fitness Monitoring, Wearable Electronics

10T and M2M Introduction, M2M-Difference between 0T and M2M, SDN and NFV for loT-Software
Defined Networking , Network Function Virtualization

Module-3
loT Platforms Design Methodology

loT Design Methodology-Purpose & Requirements Specification, Process Specification, Domain
Model Specification, Information Model Specification , Service Specifications , loT Level
Specification, Functional View Specification , Operational View Specification , Device & Component
Integration , Application Development, Case Study on loT System for Weather Monitoring, Motivation
for Using Python

10T Physical Devices & Endpoints

What is an loT Device-Basic building blocks of an loT Device, Exemplary Device: Raspberry Pi,
About the Board, Linux on Raspberry Pi , Raspberry Pi Interfaces — Serial, SP1, 12C , Programming
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7th Semester
Raspberry Pi with Python-Controlling LED with Raspberry Pi , Interfacing an LED and Switch with
Raspberry Pi ,Interfacing a Light Sensor (LDR) with Raspberry Pi , Other 10T Devices- pcDuino,
Beagle Bone Black , Cubieboard

Module-3

loT & Beyond : Use of Big Data and Visualization in 0T, Industry 4.0 Concepts. Overview of RFID,
Low-power design (Bluetooth Low Energy), range extension techniques (data mining and mesh
networking), and dataintensive IoT for continuous recognition applications. Overview of Android / 10S
App Development tools & Internet Of Everything

Books:

1. Internet of Things, A Hands on Approach, by Arshdeep Bahga & Vijay audisetti, University
Press.
2. The Internet of Things, by Michael Millen, Pearson
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th -
7" Semester [RIT7D002 Big Data Analytics L-T-P 3 Credits
3-0-0
Module-1

Introduction to Big Data: Types of Digital Data-Characteristics of Data — Evolution of Big Data -
Definition of Big Data - Challenges with Big Data - 3Vs of Big Data - Non Definitional traits of Big
Data - Business Intelligence vs. Big Data - Data warehouse and Hadoop environment - Coexistence.
Big Data Analytics: Classification of analytics - Data Science - Terminologies in Big Data - CAP
Theorem - BASE Concept. NoSQL: Types of Databases — Advantages — NewSQL - SQL vs. NOSQL
vs NewSQL. Introduction to Hadoop: Features — Advantages — Versions - Overview of Hadoop Eco
systems - Hadoop distributions - Hadoop vs. SQL — RDBMS vs. Hadoop - Hadoop Components —
Architecture — HDFS - Map Reduce: Mapper — Reducer — Combiner — Partitioner — Searching — Sorting
- Compression. Hadoop 2 (YARN): Architecture - Interacting with Hadoop Eco systems.

Module-2

No SQL databases: Mongo DB: Introduction — Features - Data types - Mongo DB Query language -
CRUD operations — Arrays - Functions: Count — Sort — Limit — Skip — Aggregate - Map Reduce.
Cursors — Indexes - Mongo Import — Mongo Export. Cassandra: Introduction — Features - Data types —
CQLSH - Key spaces - CRUD operations — Collections — Counter — TTL - Alter commands - Import
and Export - Querying System tables.

Module-3

Hadoop Eco systems: Hive — Architecture - data type - File format — HQL — SerDe - User defined
functions - Pig: Features — Anatomy - Pig on Hadoop - Pig Philosophy - Pig Latin overview - Data
types - Running pig - Execution modes of Pig - HDFS commands - Relational operators - Eval
Functions - Complex data type - Piggy Bank - User defined Functions - Parameter substitution -
Diagnostic operator. Jasper Report: Introduction - Connecting to Mongo DB - Connecting to Cassandra
- Introduction to Machine learning: Linear Regression — Clustering - Collaborative filtering -
Association rule mining - Decision tree.

Books:
1. Seema Acharya, Subhashini Chellappan, “Big Data and Analytics”, Wiley Publication, 2015.
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2. Judith Hurwitz, Alan Nugent, Dr. Fern Halper, Marcia Kaufman, “Big Data for Dummies”, John
Wiley & Sons, Inc., 2013.

3. Tom White, “Hadoop: The Definitive Guide”, O’Reilly Publications, 2011.

4. Kyle Banker, “Mongo DB in Action”, Manning Publications Company, 2012.

Russell Bradberry, Eric Blow, “Practical Cassandra A developers Approach”, Pearson

Education, 2014.

o1

7" REC7D002 Embedded Systems L-T-P 3
Semester 3-0-0 | CREDITS
Module-1 (12 hrs)

Hardware Concepts Embedded System: Application and characteristics of embedded systems,
Overview of Processors and hardware units in embedded system, embedded software in a system,
Examples of Embedded system.

ARM:ARM pipeline, Instruction Set Architecture ISA: Registers, Data Processing Instructions, Data
Transfer Instructions, Multiplication’s instructions, Software interrupt, Conditional execution, branch
instruction, Swap instruction, THUMB instructions.

Module-11 (8hrs)

Devices and device drivers: 1/O devices, Serial peripheral interfaces,lIC, RS232C, RS422, RS485,
Universal serial bus, USB Interface, USB Connector IrDA, CAN, Bluetooth, ISA, PCI, PCI -X and
advance busses, Device drivers.

Module —I111 (9 hrs)

Real Time Operating System (RTOS): Real-Time Task Scheduling: Some important concepts, Types
of real-time tasks and their characteristics, Task scheduling, Clock-Driven scheduling, Hybrid
schedulers, Event-Driven scheduling, Earliest Deadline First (EDF) scheduling, Rate monotonic
algorithm (RMA)

Module -1V (8 hrs)

Modelling Techniques: Software and programming concept: Processor selection for an embedded
system, State chart, SDL, Petri-Nets, Unified Modeling Language (UML). Hardware software codesign.
Hardware and software partitioning: K-L partitioning, Partitioning using genetic algorithm,

Module -V (8 hrs)
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Low power embedded system design: Dynamic power dissipation, Static power dissipation, Power
reduction techniques, system level power management. Software design for low power devices.

Books:
[1]  “Embedded system architecture, programming and design” By Raj Kamal, TMH.

[2]  “Embedded System Design” by SantanuChattopadhay, PHI
[3] Frank Vahid and Tony Givargis, Embedded Systems Design — A unified Hardware
/Software Introduction, John Wiley, 2002.

[4] “Hardware software co-design of Embedded systems” By Ralf Niemann, Kulwer
Academic.

[5] “Embedded real time system programming” By Sriram V lyer, Pankaj Gupta, TMH.

Digital Learning Resources:

Course Name: Embedded Systems
Course Link: https://nptel.ac.in/courses/108/102/108102045/
Course Instructor:  Prof. Santanu Chaudhary, 11T Delhi

Course Name: Embedded Systems
Course Link: https://nptel.ac.in/courses/108/105/108105057/
Course Instructor:  Prof. Amit Patra et al, II'T Kharagpur

Course Name: Embedded Systems Design
Course Link: https://nptel.ac.in/courses/106/105/106105159/
Course Instructor:  Prof. Anupam Basu, IIT Kharagpur
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7" RCS7D001 Software Project L-T-P 3
Semester Management 3-0-0 | CREDITS
Unit 1

Introduction to Software Project Management - Software Projects - ways of categorizing software
projects — problems with software projects - Project Life Cycle — Management - Setting objectives —
Stakeholders - Project Team — Step Wise: An overview of project planning - Project evaluation -
Selection of appropriate project approach. S/W size estimation, estimation of effort & duration.
COCOMO models, Putnam’s work, Jensen’s model, Halstead’s software Science.

Unit 2

Activity planning - project schedules - sequencing and scheduling projects - Network planning models -
AON and AOA - identifying critical activities - crashing and fast tracking, Risk management:
Categories, Risk planning, management and control - Evaluating risks to the schedule, PERT. Resource
allocation - identifying resource requirements - scheduling resources - creating critical paths -
publishing schedule - cost schedules - sequence schedule.CPM, Gantt chart, staffing, organizing a
software engineering project

Unit 3

Monitoring and control — Visualizing progress, Earned value analysis — Managing people and
organizing teams — organizational structures - Planning for small projects. Case Studies, Agile
Development.
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Unit 4

Software quality- quality engineering, defining quality requirements, quality standards, practices &
conventions, 1SO 9000, 1ISO 9001, Software quality matrices, managerial and organization issues,
defect prevention, reviews & audits, SEI capability maturity model, PSP, six sigma.

BOOKS:
1. B. Hughes, M. Cotterell, Rajib Mall, Software Project Management, McGraw Hill , 2015
2. R. Walker, Software Project Management, Pearson , 2003
3. R. H. Thayer, Software Engineering Project management, IEEE CS Press , 1988
4. R. Pressman, Software Engineering: A Practitioner’s approach, McGraw Hill , 2005

Digital Learning Resources:

Course Name: Software Project Management
Course Link: https://onlinecourses.nptel.ac.in/noc19_cs70/preview
Course Instructor: By Prof. Rajib Mall & Prof. Durga Prasad Mohapatra

7" RCS7D002 Cyber Security and Privacy | L-T-P 3
Semester 3-0-0 | CREDITS
Module I: (10 Hours)

Introduction to Cyber Space, Introduction to Information Systems, Need for Cyber Security , Introduction to
Cyber Attacks , Classification of Cyber Attacks, Classification of Malware, Threats, Vulnerability Assessment,
Intrusion Detection Systems, Intrusion Prevention Systems

Module I1: (10 Hours)

Introduction to User Authentication Methods, Biometric Authentication Methods, Biometric Systems, Different
Security Models and Security Mechanisms, Information Security and Network Security, Operating System
Security, Web Security, Email Security, Mobile Device Security, Cloud Security

Module I11: (10 Hours)
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loT Security, Cyber Physical System Security, Social Media Security, Virtual Currency, Block Chain Technology,
Security Auditing, Cyber Crimes, Different Types of Cyber Crimes, Scams and Frauds, Analysis of Crimes, Human
Behavior, Stylometry, Incident Handling

Module 1V: (10 Hours)

Investigation Methods, Criminal Profiling, Cyber Trails, Digital Forensics, History, Challenges, Branches of Digital
Forensics, Digital Forensic Investigation Methods, Reporting, Management of Evidence, Cyber Law-Basics,
Information Technology Act 2000, Amendments to IT Act 2000, Evidentiary value of Email/SMS, Cybercrimes
and Offenses dealt with IPC, RBI Act and IPR Act in India, Jurisdiction of Cyber Crime, Cyber Security Awareness

Tips

Books:
[1] https://heimdalsecurity.com/pdf/cyber_security_for_beginners_ebook.pdf

[2] http://larose.staff.ub.ac.id/files/2011/12/Cyber-Criminology-Exploring-Internet-Crimes-and-
Criminal-Behavior.pdf

Digital Learning Resources:
Course Name: Cyber Security
Course Link: https://onlinecourses.swayam?2.ac.in/cec21_cs14/preview
Course Instructor:  Dr.G.PADMAVATHI

Course Name: Introduction to Cyber Security
Course Link: https://onlinecourses.swayam?2.ac.in/nou21_cs08/preview
Course Instructor:  Dr. Jeetendra Pande

7" RCS7D003 Social Network Analysis L-T-P 3
Semester 3-0-0 | CREDITS
Module I: (10 Hours)

Social Media- Descriptions and Definitions-social media networks-introduction, rise of social media for
consumer applications, applying social media to national priorities Social Media Marketing - Theory and
Practice, Social Media Marketing (including Viral Marketing), Mobile Marketing, Web Analytics, Social Media
Analytics - Criteria of Effectiveness, Metrics, Techniques (e.g., Social Network Analysis, Semantic Analysis,
Online Sentiment Analysis), Tools, Social Media Management, Centrality Measures-opinion mining, feature
based sentiment analysis

Module I1: (10 Hours)
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Community Detection-communities in social media, community detection, taxonomy of community criteria,
nodes-centric community detection, complete mutuality: cliques, group-centric community detection, latent space
models, spectral clustering, and hierarchy-centric community detection. Community evaluation- measuring a
clustering result, normalized mutual information, evaluation using semantics

Module I11: (10 Hours)

Mining Social Network Data, Network Topology Discovery, Link Prediction- definition of link prediction
problem, challenges, methods for link prediction-shortest path, neighbourhood based preferential attachment,
ensemble of all paths, hitting and commute times, rooted page rank. Comparison of different methods.

Module 1V: (10 Hours)

Cascading properties of networks: Information/influence diffusion on networks, maximizing influence
spread, power law and heavy tail distributions, preferential attachment models, small world
phenomenon. Mining Graphs: Community and cluster detection: random walks, spectral methods; link
analysis for web mining. Managing Big Data, Case Studies-semantic analysis-handling internet slang

Books:

[1] Wasserman, Stanley, & Faust, Katherine. Social Network Analysis: Methods and
Applications. Cambridge: Cambridge University Press, 1994

[2]  Scott, John. Social Network Analysis: A Handbook. 2nd Ed. 1994. Newberry Park,
CA: Sage

[3] Robert Hanneman and Mark Riddle. Introduction to Social Network Methods, 2004

Digital Learning Resources:

Course Name: Social Networks
Course Link: https://onlinecourses.nptel.ac.in/noc19_cs66/preview
Course Instructor:  Dr. Poonam Saini & Prof. Sudarshan lyengar

Course Name: Social Networks
Course Link: https://onlinecourses.nptel.ac.in/noc20_cs78/preview
Course Instructor:  Prof. Sudarshan lyengar

7" REC5DO006 Digital VLSI Design L-T-P 3
Semester 3-0-0 | CREDITS

MODULE-I (08Hours)
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Introduction: Historical Perspective, VLSI Design Methodologies, VLSI Design Flow, Design
Hierarchy, Concept of Regularity, Modularity and Locality, VLSI Design Styles, Computer-Aided
Design Technology.

Fabrication of MOSFETS: Introduction, Fabrication Processes Flow — Basic Concepts, The CMOS
n-Well Process, Layout Design Rules, Stick Diagrams, Full Customs Mask Layout Design.

MOS Transistor: The Metal Oxide Semiconductor (MOS) Structure, The MOS System under
External Bias, Structure and Operation of MOS Transistor (MOSFET), MOSFET Current-Voltage
Characteristics, MOSFET Scaling and Small-Geometry Effects, MOSFET Capacitance.

MODULE-II

MOS Inverters — Static Characteristics: Introduction, Resistive-Load Inverters, Inverters with n-
Type MOSFET Load, CMOS Inverter.

MOS Inverters — Switching Characteristics and Interconnect Effects: Introduction, Delay-Time
Definitions, Calculation of Delay-Times, Inverter Design with Delay Constraints, Estimation of
Interconnect Parasitics, Calculation of Interconnect Delay, Switching Power Dissipation of
CMOSInverters.

Combinational MOS Logic Circuits: Introduction, MOS Logic Circuits with Depletion NMOS
Loads, CMOS Logic Circuits, Complex Logic Circuits, CMOS Transmission Gates (Pass Gates).

MODULE-III

Sequential MOS Logic Circuits: Introduction, Behaviour of Bistable Elements, SR Latch Circuits,
Clocked Latch and Flip-Flop Circuits, CMOS D-Latch and Edge Triggered Flip Flop.

Dynamic Logic Circuits: Introduction, Basic Principles of Pass Transistor Circuits, Voltage
Bootstrapping, Synchronous Dynamic Circuit Techniques, Dynamic CMQOS Circuit Techniques,
High Performance Dynamic CMOS Circuits.

MODULE-IV
Design for Testability: Introduction, Fault Types and Models, Ad Hoc Testable Design Techniques,
Scan-Based Techniques, Built-In Self-Test (BIST) Techniques, Current Monitoring IDDQ Test.

MODULE-V
Semiconductor Memories: Introduction, Dynamic Random-Access Memory (DRAM), Static
Random Access Memory (SRAM), Non-volatile Memory, FlashMemory.

Books:
[1] CMOS Digital Integrated Circuits: Analysis and Design, Sung-Mo Kang and Yusuf
Leblebici, Tata McGraw-Hill Publishing Company Limited, 3rdEdn, 2003.

[2] Principles of CMOS VLSI Design — a Systems Perspective, K. Eshraghian and N.H.E.
Weste, Addison Wesley,2nd Edition, 1993.
[3] Digital Integrated Circuits— A Design Perspective, Jan M. Rabaey,Anantha

Chandrakasan, Borivoje Nikolic, PHI, 2nd Edn.
[4] Modern VLSI Design System — on — Chip Design, Wayne Wolf, PHI, 3rd Edn.
[5] VLSI Design, Debaprasad Das, Oxford University Press, New Delhi, 2010
[6] CMOS Logic Circuit Design, John P. Uyemura, Springer, 2001.
[7] Digital Integrated Circuit Design, Ken Martin, Oxford University Press, 2000.

[8] VLSI Design Technique forAnalog and Digital Circuits, R L Geiger, TMH.
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Digital Learning Resources:

Course Name: VLSI Design

Course Link: https://nptel.ac.in/courses/117/101/117101058/
Course Instructor:  Prof. A.N. Chandorkar, IIT Bombay

Course Name: Digital VLSI Testing

Course Link: https://nptel.ac.in/courses/117/105/117105137/

Course Instructor:  Prof. S, Chattopadhyay, 1IT Kharagpur

Course Name: VLSI Technology
Course Link: https://nptel.ac.in/courses/117/106/117106093/
Course Instructor:  Dr. Nandita Dasgupta, IIT Madras
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7" RIS7B001 Industrial Safety L-T-P 3
Semester Engineering 3-0-0 | CREDITS
Module-I: (7 hours)

Industrial safety: Accident, causes, types, results and control, mechanical and electrical hazards, types,
causes and preventive steps/procedure, describe salient points of factories act 1948 for health and
safety, wash rooms, drinking water layouts, light, cleanliness, fire, guarding, pressure vessels, etc,

Safety color codes. Fire prevention and firefighting, equipment
and methods.
Module-11 (7 hours)

Fundamentals of maintenance engineering: Definition and aim of maintenanceengineering, Primary and
secondary functions and responsibility of maintenance department, Types of maintenance, Types and
applications of tools used for maintenance, Maintenance cost & its relation with replacement economy,

Service life of equipment.

Module-111:(7 hours)

Wear and Corrosion and their prevention: Wear- types, causes, effects, wear reduction methods,
lubricants-types and applications, Lubrication methods, general sketch, working and applications, i.
Screw down grease cup, ii. Pressure grease gun, iii. Splash lubrication, iv. Gravity lubrication, v. Wick
feed lubrication vi. Side feed lubrication, vii. Ring lubrication, Definition, principle and factors

affecting the corrosion. Types of corrosion, corrosion prevention methods.

Module-1V: (7 hours)

Fault tracing: Fault tracing-concept and importance, decision treeconcept, need and applications,
sequence of faultfinding activities, show as decision tree, draw decision tree for problems in machine
tools, hydraulic, pneumatic,automotive, thermal and electrical equipment’s like, 1. Any one machine
tool, ii. Pump iii. Air compressor, iv. Internal combustion engine, v. Boiler, vi. Electrical motors, Types

of faults in machine tools and their general causes.
Module-V: (8 hours)

Periodic and preventive maintenance: Periodic inspection-concept and need,degreasing, cleaning and
repairing schemes, overhauling of mechanical components,overhauling of electrical motor, common
troubles and remedies of electric motor, repaircomplexities and its use, definition, need, steps and
advantages of preventive maintenance. Steps/procedure for periodic and preventive maintenance of: I.
Machine tools, ii. Pumps, iii. Air compressors, iv. Diesel generating (DG) sets, Program and schedule
of preventive maintenance of mechanical and electrical equipment, advantages of preventive

maintenance. Repair cycle concept and importance

Books:

1. Maintenance Engineering Handbook, Higgins & Morrow, Da Information Services.
2. Maintenance Engineering, H. P. Garg, S. Chand and Company.

3. Pump-hydraulic Compressors, Audels, McGraw Hill Publication.

4. Foundation Engineering Handbook, Winterkorn, Hans, Chapman & Hall London.




B. Tech(Computer Science &Engineering/ Computer Science & Technology) Syllabus from Admission Batch 2018-19

7th Semester
7" REL5DO005 Renewable Power L-T-P 3
Semester Generation Systems 3-0-0 | CREDITS
Module I: (15 Hours)
Introduction: Conventional energy Sources and its Impacts, Non conventional energy-

seasonalvariations and availability, Renewable energy — sources and features, Distributed energy
systemsand dispersed generation (DG). Solar Energy: Solar processes and spectral composition of solar
radiation. Solar Thermal system-Solar collectors, Types and performance characteristics, Applications-
Solar water heating systems(active & passive) , Solar space heating & cooling systems , Solar
desalination systems, Solar cooker.Solar photovoltaic system-Operating principle, Photovoltaic cell
concepts, Cell, module, array,Losses in Solar Cell, Effects of Shadowing-Partial and Complete
Shadowing, Series and parallelconnections, Cell mismatching, Maximum power point tracking,

Applications-Battery charging,Pumping, Lighting, Peltier cooling. Modelling of PV cell.

Module 11: (10 Hours)

Wind Energy: Wind energy, Wind energy conversion; Wind power density, efficiency limit for
windenergy conversion, types of converters, aerodynamics of wind rotors, power ~ speed and torque
speed characteristics of wind turbines, wind turbine control systems; conversion to electricalpower:
induction and synchronous generators, grid connected and self excited induction generatoroperation,
constant voltage and constant frequency generation with power electronic controlsingle and double
output systems, reactive power compensation, Characteristics of wind powerplant, Concept of DFIG.

Module 111: (9 Hours)
Biomass Power: Principles of biomass conversion, Combustion and fermentation, Anaerobic

digestion, Types of biogas digester, Wood gassifier, Pyrolysis, Applications. Bio gas, Wood stoves,Bio

diesel, Combustion engine, Application.

Module 1V: (6 Hours)

Hybrid Systems: Need for Hybrid Systems, Range and type of Hybrid systems, Case studies ofDiesel-

PV, Wind-PV, Microhydel-PV, Biomass-Diesel systems, electric and hybrid electric vehicles.

Books:

[1] Godfrey Boyle“Renewable Energy- Power for a Sustainable Future”,Oxford
University Press.

[2] B.H.Khan, “Non-Conventional Energy Resources”, Tata McGrawHill, 2009.

[3] S. N. Bhadra, D. Kastha, S. Banerjee, “Wind Electrical Systems”, Oxford University

Press, 2005.

[4] S. A. Abbasi, N. Abbasi, “Renewable Energy Sources and Their Environmental
Impact”, Prentice Hall of India, New Delhi, 2006

Digital Learning Resources:

Course Name: Energy Resources and Technology
Course Link: https://nptel.ac.in/courses/108/105/108105058/
Course Instructor:  Prof. S Banerjee, IIT Kharagpur



https://nptel.ac.in/courses/108/105/108105058/
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7" REC7D001 Digital Image Processing L-T-P 3
Semester 3-0-0 | CREDITS
Module-I

Fundamentals — Steps in digital image processing, sampling and quantization, relationship between
pixels, imaging geometry Image Transforms — Fourier Transform, Discrete Fourier Transform, Fast
Fourier Transform, Discrete Cosine Transform, Walsh Transform, Hadamard Transform, Hotelling

Transform.

Module-11

Image Enhancement — Point processing, spatial filtering (smoothing and sharpening filters),
enhancement in frequency domain. Filtering in the Frequency Domain: preliminary concepts, 2D DFT

and its properties,basic filtering in the frequency domain, image smoothing and sharpening.

Module-111

Image Restoration and Reconstruction: Image restoration/degradation model, noisemodels, restoration
in the presence of noise only, estimating the degradation function. Color Image Processing: Color

models, Color transformation.

Module-1V

Wavelets and Multi-resolution Processing: multiresolution expansions, wavelettransforms in one and
two dimensions. Image Compression: Fundamentals, Some basic compression methods (Chapter 8 of

Book 1)

Books

Digital Image Processing, S. Sridhar, Oxford University Press,2011
Digital Image Processing And Analysis, B. Chanda, Dutta D. Majumder ,PHI

HPwnhpE

Education, Inc., Seventh Edition, 2004.

Digital Image Processing, R.C. Gonzalez, R.E. Woods, Pearson Education , 3rd Edition, 2007

Digital Image Processing using MATLAB, Rafael C. Gonzalez, Richard E. Woods Pearson

5. Digital Image Processing, S. Sridhar, Oxford University Press,2011 3. Digital Image

Processing, William K. Pratt, John Wiley, New York, 2002
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7" RIP7E0002 Intellectual Property Right L-T-P 3
Semester 3-0-0 | CREDITS
MODULE-I (12Hours)

Introduction: Intellectual property: meaning, nature and significance, need for intellectual property
Right (IPR), IPR in India — Genesis and development, IPR in abroad, Examples: -Biotechnology
Research and Intellectual Property Rights Management. What is a patent, what can be protected by
a patent, why should | apply for a patent? Patent Law, Patentability requirements, non-Patentable
subject matters, Layout of the Patents. Procedure for domestic and international filing of
applications, Restoration, Surrender and Revocations of Patents, Rights of Patentee and Working of
Patent, Licensing and Enforcing Intellectual Property.

MODULE-II (10Hours)

Copyrights: Copyright: meaning, scope; What is covered by copyright? How long does copyright
last? Why protects copyright? Related rights, Rights covered by copyright. Ownership: Duration,
Division, Transfer and Termination of Transfers.

MODULE-1I (10Hours)

Infringement and Remedies: Literal and non-literal infringement, Role of claims, Doctrines on
infringement: Equivalent doctrine, Pith and Marrow doctrine, Comparative test. Defences: Gillette
Defence, General grounds, Patents granted with conditions, Parallel import. Remedies: Civil,
Administrative.

MODULE-IV (08Hours)

State Law: Trade Secret, Contract, Misappropriation, Right of Publicity Trademarks, Trade Secret -
Overview, Requirements, Misappropriation of Trade Secret, Departing Employees, Remedies,
Criminal Liability, Misappropriation, Clickwrap Agreements, Idea Submissions; Right of Publicity,
Federal Pre-emption, Review.

Books:

[1] W.R. Cornish and D. Llewellyn, Intellectual Property: Patents, Copyrights, Trade
Marks and Allied Rights, Sweet & Maxwell.

[2] Lionel Bently and Brad Sherman, Intellectual Property Law, Oxford University Press.

[3] P. Narayanan, Intellectual Property Law, Eastern Law House

[4] B.L.Wadehra, Law Relating to Intellectual Property, Universal Law Publishing Co.

[5] V. K. Ahuja, Law Relating to Intellectual Property Rights, LexisNexis

[6]  Ajit Parulekar and Sarita D’Souza, Indian Patents Law — Legal & Business
Implications;Macmillan India Itd, 2006

[7]  P. Narayanan; Law of Copyright and Industrial Designs; Eastern law House, Delhi,
2010.

Reference:
[1]  The Copyright Act, 1957
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[2]  The Patent Act, 1970

[3] The Trade Marks Act, 1999

[4]  The Designs Act, 2000

[5]  The Geographical Indication of Goods Act, 1999

[6] The Protection of Plant Varieties and Farmers’ Rights Act, 2001
[7]  The Semiconductor Integrated Circuits Layout Design Act, 2000

Digital Learning Resources:

Course Name: Intellectual Property
Course Link: https://nptel.ac.in/courses/109/106/109106137/
Course Instructor:  Prof. Feroze Ali, IIT Madras
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7" RGT6A003 Green Technology L-T-P 3
Semester 3-0-0 | CREDITS
Module I: (12 Hrs)

Global Warming and its effect: - Introduction and physical definition of global warming, the New
Carbon Problem: Accumulation, Long Half-Life, Heating Potential, Carbon Emission Factors,
Carbon Absorption in Nature, The Global Emission Situation and its effect in India, The Kyoto and
Other Protocols and its view in India, Effect of climate change and its impact.

Planning for the Future to reduce global warming: - Steps taken to Control Carbon Emissions
universally, Use of Promotional and Punitive Mechanisms for Reducing Carbon in Atmosphere,
The General Approach in Planning for the Future, Developing Countrywide Adaptive Measures for
Safety of Local People, Developing Mitigative Measures for Global Reduction of Carbon, India's
National Action Plan on Climate Change (NAPCC) till date, National Mission for a Green India,
The MRV Debate.

Module I1: (8 Hrs)
Opportunities in Control of Carbon Emissions and Accumulation:- Essential Steps for Control of
Carbon Emissions and Accumulation, Procedure to develop own Priorities and Business
Opportunities in India for control of carbon emissions and accumulation, Needs a Mix of Green and
Traditional Power Sources in India, A Logical Approach for Carbon Reduction, Need in India —
More Forests, Less Deforestation and payment rates procedure for controlling carbon emissions and
its Promotional Mechanisms at India. Green Technologies for Energy Production: - Various
Technologies Available for Energy Production, Cost Comparison of a Few Typical Systems for
Power Generation, Sources of Energy Production Already in Use, Alternative Methods Ready for
Use, Green Technologies Needing some Prior R&D Work.

Module I11: (10 Hrs)
Green Technologies for Personal and Citywide Application: - Measures to be taken for Green city,
Carbon Emission Reduction at Personal Level, Carbon Emission Reduction at Local Authority and
Citywide Level, Carbon Emissions from Imports. Green Technologies for Specific Applications:-
Promotion of 'Green' Buildings, Guidelines, The Energy Conservation Building Code (ECBC),
Green Hotels and Hospitals, Green Technologies for Transport, Green Roads, Ports and Harbours,
Industries, Carbon, Carbon Emissions from a Few Selected Industries in India, The Changing
Scenario in Cities, Need for Wider Application to Town Planning and Area Re-Development
Projects, 'Green' Infrastructure for Municipal Services, Bringing up Indian Villages, Green Services
for Crematoria, Spreading Message to all Stakeholders.

Module 1V: (10 Hrs)
Some High-tech Measures for Reducing Carbon Emissions: - Use of Solar Power with Satellite-
Based Systems, Use of Carbon Capture and Storage (Sequestration), Microorganisms, A Quick
SWOT Analysis.Recommended Plan of Action: - India's National Action Plan Take Us to a Low-
Carbon Path, The Missions Help Develop Awareness, few case studies on Projects undertakenby
Various Countries, Adaptive Measures Essential for Indian People to Cope with Climate Change

Books
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L-T-P 3 Credits
3-0-0

th
77 Semester REV5D004 Disaster Management

[1] Green Technologies, Soli J. Arceivala, McGraw Hill Education
[2] Green Technologies and Environmental Sustainability edited by Ritu Singh, Sanjeev
Kumar

Digital Learning Resources:

Course Name: Sustainable Materials and Green Buildings
Course Link:https://nptel.ac.in/courses/105/102/105102195/
Course Instructor:Dr. B. Bhattacharjee, IIT Delhi

Module I (12 hr)

Understanding Disaster: Concept of Disaster - Different approaches- Concept of Risk - Levels of
Disasters - Disaster Phenomena and Events (Global, national and regional) Hazards and
Vulnerabilities: Natural and man-made hazards; response time, frequency and forewarning levels of
different hazards - Characteristics and damage potential or natural hazards; hazard assessment -
Dimensions of vulnerability factors; vulnerability assessment - Vulnerability and disaster risk -
Vulnerabilities to flood and earthquake hazards

Module 11 (6 hr)

Disaster Management Mechanism: Concepts of risk management and crisis managements -
Disaster Management Cycle - Response and Recovery - Development, Prevention, Mitigation and
Preparedness - Planning for Relief

Module 111 (6 hr)

Capacity Building: Capacity Building: Concept - Structural and Nonstructural Measures Capacity
Assessment; Strengthening Capacity for Reducing Risk - Counter-Disaster Resources and their
utility in Disaster Management - Legislative Support at the state and national levels

Module IV (12 hr)

Coping with Disaster: Coping Strategies; alternative adjustment processes - Changing Concepts of
disaster management - Industrial Safety Plan; Safety norms and survival kits - Mass media and
disaster management

Planning for disaster management: Strategies for disaster management planning - Steps for
formulating a disaster risk reduction plan - Disaster management Act and Policy in India -
Organizational structure for disaster management in India - Preparation of state and district disaster
management plans

Books

1. Manual on Disaster Management, National Disaster Management, Agency Govt of India. 2.
Disaster Management by Mrinalini Pandey Wiley 2014.

3. Disaster Science and Management by T. Bhattacharya, McGraw Hill Education (India) Pvt Ltd
Wiley 2015

1. Earth and Atmospheric Disasters Management, N. Pandharinath, CK Rajan, BS Publications
2009.

2. National Disaster Management Plan, Ministry of Home affairs, Government of India
http://www.ndma.gov.in/images/policyplan/dmplan/draftndmp.pdf
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7" Semester

RCL7EQ004

L-T-P

3 Credits

Cyber Law and Ethics

3-0-0

Module-I: Introduction to Cyber Law

Evolution of computer technology, emergence of cyber space. Cyber Jurisprudence, Jurisprudence
and law, Doctrinal approach, Consensual approach, Real Approach, Cyber Ethics, Cyber
Jurisdiction, Hierarchy of courts, Civil and criminal jurisdictions, Cyberspace-Web space, Web
hosting and web Development agreement, Legal and Technological Significance of domain Names,
Internet as a tool for global access.

Module-11: Information Technology Act

Overview of IT Act, 2000, Amendments and Limitations of IT Act, Digital Signatures,
Cryptographic Algorithm, Public Cryptography, Private Cryptography, Electronic Governance,
Legal Recognition of Electronic Records, Legal Recognition of Digital Signature, Certifying
Authorities, Cyber Crime and Offences, Network Service Providers Liability, Cyber Regulations
Appellate Tribunal, Penalties and Adjudication.

Module-111: Cyber Law and Related Legislation

Patent Law, Trademark Law, Copyright, Software — Copyright or Patented, Domain Names and
Copyright disputes, Electronic Data Base and its Protection, IT Act and Civil Procedure Code, IT
Act and Criminal Procedural Code, Relevant Sections of Indian Evidence Act, Relevant Sections of
Bankers Book Evidence Act, Relevant Sections of Indian Penal Code, Relevant Sections of Reserve
Bank of India Act, Law Relating To Employees And Internet, Alternative Dispute Resolution ,
Online Dispute Resolution (ODR).

Module-1V: Electronic Business and Legal Issues

Evolution and development in E-commerce, paper vs paper less contracts E-Commerce models-
B2B, B2C, E security. Business, taxation, electronic payments, supply chain, EDI, E-markets,
Emerging Trends.

Module-V: Cyber Ethics

The Importance of Cyber Law, Significance of Cyber Ethics, Need for Cyber regulations and

Ethics. Ethics in Information society, Introduction to Artificial Intelligence Ethics: Ethical Issues in
Al and core Principles, Introduction to Block chain Ethics.
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7™ Semester REL7D003 L-T-P |3 Credits

Smart Grid 3-0-0
Books:

1. Cyber Laws: Intellectual property & E Commerce, Security- Kumar K, Dominant Publisher

2. Cyber Ethics 4.0, Christoph Stuckelberger, Pavan Duggal, by Globethic

3. Information Security policy & Implementation Issues, NIIT, PHI

4. Computers, Internet and New Technology Laws, Karnika Seth, Lexis Nexis Butterworths
Wadhwa Nagpur.

5. Legal Dimensions of Cyber Space, Verma S, K, Mittal Raman, Indian Law Institute, New
Delhi,

6. Cyber Law, Jonthan Rosenoer, Springer, New York, (1997).

Module-1: (10 hours)

Evolution of Electric Power Grid, introduction to smart Grid, Concept, definitions, architecture and
functions of Smart Grid. Need of Smart Grid. Difference between conventional & smart grid.
Opportunities & Challenges of Smart Grid, Introduction to Smart Meters, Real Time Pricing, Smart
Appliances. Automatic Meter Reading (AMR). Outage Management System (OMS). Home &
Building Automation, Substation Automation, Feeder Automation, Smart Sensors, Geographic
Information System (GIS). Intelligent Electronic Devices (IED) & their application for Monitoring
& Protection.

Module-11: (10 hours)

Phasor Measurement Units (PMU), Wide Area Measurement System (WAMS), Wide-Area based
Protection and Control Micro-grid concepts, need and application, Issues of Interconnection.
Protection & control systems for micro-grid. Storage systems including Battery, SMES, Pumped
Hydro. Compressed Air Energy Storage.

Module-111: (10 hours)

Variable speed wind generators, fuel-cells, micro-turbines. Integration of renewables and issues
involved, Advantages and disadvantages of Distributed Generation. Power Quality & EMC in smart
Grid. Power Quality issues of Grid connected Renewable Energy Sources. Power Quality
Conditioners for micro-grid. Web based Power Quality monitoring, Power Quality Audit.

Books:
[1]  Ali Keyhani, “Design of Smart power grid renewable energy systems”, Wiley
IEEE,2011
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[2] Clark W. Gellings, “The Smart Grid: Enabling Energy Efficiency and Demand
Response”, CRCPress, 2009.

[3] Stuart Borlase, “Smart Grid: Infrastructure, Technology and solutions “ CRC Press

[4] Janaka Ekanayake, Nick Jenkins, KithsiriLiyanage, Jianzhong Wu, Akihiko
Yokoyama, “Smart Grid: Technology and Applications”, Wiley.

[5]  Andres Carvallo, John Cooper, “The Advanced Smart Grid: Edge Power Driving
Sustainability: 17, Artech House Publishers July 2011

[6] Mladen Kezunovic, Mark G. Adamiak, Alexander P. Apostolov, Jeffrey George
Gilbert “Substation Automation (Power Electronics and Power Systems)”, Springer

Digital Learning Resources:

Course Name: Introduction to Smart Grid
Course Link: https://nptel.ac.in/courses/108/107/108107113/
Course Instructor:  Prof. N.P. Padhy and Prof. Premalata Jena, IIT Roorkee

7" RIK7F001 Essence of Indian L-T-P 3
Semester Knowledge Tradition - |11 3-0-0 | CREDITS

Course Objectives:

1. To facilitate the students with the concepts of Indian traditional knowledge and to make
them understand the Importance of roots of knowledge system.

2. To make the students understand the traditional knowledge and analyse it and apply it to
their day to day life

Course Outcomes :
At the end of the Course, Student will be able to:

Identify the concept of Traditional knowledge and its importance.

Explain the need and importance of protecting traditional knowledge.

Illustrate the various enactments related to the protection of traditional knowledge.
Interpret the concepts of Intellectual property to protect the traditional knowledge.
5. Explain the importance of Traditional knowledge in Agriculture and Medicine.

Mo

Module-1:

Introduction to traditional knowledge: Define traditional knowledge, nature and characteristics,
scope and importance, kinds of traditional knowledge, Indigenous Knowledge (1K), characteristics,
traditional knowledge vis-a-vis indigenous knowledge, traditional knowledge Vs western
knowledge traditional knowledge

Module-2:

Protection of traditional knowledge:The need for protecting traditional knowledge Significance of
TK Protection, value of TK in global economy, Role of Government to harness TK.

Module-3:


about:blank
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Legal framework and TK: The Scheduled Tribes and Other Traditional Forest Dwellers
(Recognition of Forest Rights) Act, 2006, Plant Varieties Protection and Farmer's Rights Act, 2001
(PPVFR Act); The Biological Diversity Act 2002 and Rules 2004, the protection of traditional
knowledge bill, 2016.

Module-4:

Traditional knowledge and intellectual property: Systems of traditional knowledge protection,
Legal concepts for the protection of traditional knowledge, Patents and traditional knowledge,
Strategies to increase protection of traditional knowledge

Module-5:

Traditional Knowledge in Different Sectors: Traditional knowledge and engineering, Traditional
medicine system, TK in agriculture, Traditional societies depend on it for their food and healthcare
needs, Importance of conservation and sustainable development of environment, Management of
biodiversity, Food security of the country and protection of TK

Books:

1. Traditional Knowledge System in India, by Amit Jha, 20009.

2. Traditional Knowledge System in India by Amit Jha Atlantic publishers, 2002.
3. "Knowledge Traditions and Practices of India" Kapil Kapoor, Michel Danino.

Digital Learning Resources:

Course Name: Ayurvedic Inheritance of India
Course Link: https://nptel.ac.in/courses/121/106/121106003/
Course Instructor: Dr M. S. Valiathan, IIT, Madras

https://www.youtube.com/watch?v=LZP1StpYEPM
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