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ABSTRACT

In the modemn era of digitization and smart solutions, the hospitality industry is constantly

evolving to cnhance customer experience, reduce food waste, and improve operational
efficiency. This project, tided "Pre Food Booking and Table Reservation System with
Lefundable Deposit Mechanism," aims (o bridge the gap between customers and restaurants
through a scamless web-based platform that allows users to pre-book their table and food while
ensuring commitment through a refundable deposit system. The proposed system enables
customers 10 browse restaurants, select a preferred time slot, choose dishes from the digital
menu, and complete their reservation by making an online payment. This payment includes the
food cost and an extra deposit amount which acts as a security for the booking. Upon successful
visit and consumption of the meal, the extra amount is refunded to the customer. Restaurants
can configure their available tables, set reservation limits, and categorize them based on seating
capacity. This ensures a more personalized and efficient dining experience for customers. From
the restaurant’'s perspective, this system offers a smarter way to manage customer bookings,
prepare food inadvance based on confirmed orders, and maintain customer records effectively.
It reduces uncertainties, enhances planning, and minimizes food wastage. The admin panel
allows restaurant owners to track all bookings, handle refunds, enforce cancellation policies,
and manage penalty charges according to predefined rules. By implementing this pre-food
booking system. restaurants can ensure better customer satisfaction, reduce operational losses,
and promote responsible dining behaviour. Customers, on the other hand, benefit from a hassle-

free dining experience, guaranteed table availability, and the conveniénce of pre-ordering their

favourite dishes.




TEXT BOOKS: _
1. Michael Minelli, Michelle Chambers, and AmbigaDhiraj, "Big Data, Big Analytics:
Emerging Business Intelligence and Analytic Trends for Today's Businesses", Wiley,
2018
2. Eric Sammer, "Hadoop Operations", O'Reilley, 2012.
3. Sadalage, Pramod J. “NoSQL distilled”, 2013

REFERENCES:
1. E. Capriolo, D. Wampler, and J. Rutherglen, "Programming Hive", O'Reilley, 2012.
2. Lars George, "HBase: The Definitive Guide", O'Reilley, 2011.
3. Eben Heuwitt, "Cassandra: The Definitive Guide", O'Reilley, 2010.
4. Alan Gates, "Programming Pig", O'Reilley, 2011.

CO’s-PO’s & PSO’s MAPPING

CO’sPO’s PSO’s
1 2 3 4| 5 6 7/ 8 92 A0 e D e D 3
1 3 3 3 il 3 - - - 2 2 3 1 103 3
2 3 3 2 34 2 - - - 2 2 3 3 218 2
3 3 3 3 283 - - - 2 2 1 2 7 3
4 2 3 3 3[eaid - - - 2 2 3 Zel 8Ll 23 2
5 3 3 3 3l 3 - - - 3 1 3 2 " u3sl 2 3
AVg.| 28 |3 | 28 [2.8/ 28| - - = |22 | 1.8.:26. &2 22128 | 2.8
1 -low, 2 - medium, 3 - high, ‘-' - no correlation
CCS375 WEB TECHNOLOGIES L.T P5C
2 ;0253
COURSE OBJECTIVES:
e Tounderstand different Internet Technologies
e Tolearn java-specific web services architecture
e To Develop web applications using frameworks
UNIT | WEBSITE BASICS, HTML 5, CSS 3, WEB 2.0 7

Web Essentials: Clients, Servers and Communication — The Internet — World wide web — HTTP
Request Message — HTTP Response Message — Web Clients — Web Servers — HTML5 — Tables —
Lists — Image — HTMLS5 control elements — Drag and Drop — Audio — Video controls - CSS3 — Inline,
embedded and external style sheets — Rule cascading — Inheritance — Backgrounds — Border
Images — Colors — Shadows — Text — Transformations — Transitions — Animations. Bootstrap
Framework

UNIT Il CLIENT SIDE PROGRAMMING 6
Java Script: An introduction to JavaScript—JavaScript DOM Model-Exception Handling-Validation-
Built-in objects-Event Handling- DHTML with JavaScript- JSON introduction — Syntax — Function
Files.

UNIT 1 SERVER SIDE PROGRAMMING 5
Servlets: Java Servlet Architecture- Servlet Life Cycle- Form GET and POST actions- Session
Handling- Understanding Cookies- DATABASE CONNECTIVITY: JDBC.
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UNIT IV PHP and XML 6
An introduction to PHP: PHP- Using PHP- Variables- Program control- Built-in functions- Form
Validation. XML: Basic XML- Document Type Definition- XML Schema, XML Parsers and Validation,
XSL,

UNIT V INTRODUCTION TO ANGULAR and WEB APPLICATIONS FRAMEWORKS 6
Introduction to AngularJS, MVC Architecture, Understanding ng attributes, Expressions and data
binding, Conditional Directives, Style Directives, Controllers, Filters, Forms, Routers, Modules,
Services; Web Applications Frameworks and Tools — Firebase- Docker- Node JS- React- Django-
Ul & UX.

COURSE OUTCOMES:

CO1: Construct a basic website using HTML and Cascading Style Sheets

CO2: Build dynamic web page with validation using Java Script objects and by applying different
event handling mechanisms.

CO3: Develop server side programs using Servlets and JSP.

CO4: Construct simple web pages in PHP and to represent data in XML format.

CO5: Develop interactive web applications.

_ 30 PERIODS
PRACTICAL EXERCISES: 30 PERIODS
List Of Experiments:

1. Create a web page with the following using HTML.
*  Toembed an image map in a web page.
To fix the hot spots.
Show all the related information when the hot spots are clicked.
2. Create a web page with all types of Cascading style sheets.
3. Client Side Scripts for Validating Web Form Controls using DHTML.
4. Installation of Apache Tomcat web server.
5. Write programs in Java using Servlets:
e Toinvoke servlets from HTML forms.
e Session Tracking.
6. Write programs in Java to create three-tier applications using JSP and Databases
e For conducting on-line examination.
e For displaying student mark list. Assume that student information is available in a database
which has been stored in a database server.
7. Programs using XML — Schema — XSLT/XSL.

TOTAL:60 PERIODS

TEXTBOGOKS
1. Deitel and Deitel and Nieto, Internet and World Wide Web - How to Program, Prentice Hall, 5th
Edition, 2011.

2. Jeffrey C and Jackson, Web Technolegies A Computer Science Perspective, Pearson
Educaticn, 2011.

3. Angular 6 for Enterprise-Ready Web Applications, Doguhan Uluca, 1st edition, Packt
Publishing

REFERENCES:
1. Stephen Wynkoop and John Burke “Running a Perfect Website”, QUE, 2nd Edition,1399.
2. Chris Bates, Web Programming — Building Intranet Applications, 3rd Edition, Wiley

Publications, 2009.
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Gopalan N.P. and Akilandeswari J., “Web Technology”, Prentice Hall of India, 2011.

3.
4. UttamK.Roy, “Web Technologies”, Oxford University Press, 2011.
5. Angular: Up and Running: Learning Angular, Step by Step, Shyam Seshadri, 1st edition,
O'Reilly
CO’s-PO’s & PSO’s MAPPING
CO’s|PO’s PSO’s
1 2 3 4| 5 6 7 8 9L =10 Al a2 0 2 3
1 3 2 ) 3 3 - - - 1 3 3 1 9] -2 3
2 2 2 2 4 2 - - - 2 2 1 3 2 -2 2
3 1 1 3 2.8 - - - 1 e 1 1 1 2 1
4 2 3 3 12 - - - 3 1 2 2 2|2 2
5 1 2 3 2|2 - - - 2 1 3 1 1 1 2
AVg.| 1.8 |2| 28 1.8/ 24| - | - - 11818 ] 2 1.6 [1.8] 1.8 2
1 - low, 2 - medium, 3 - high, ‘-' - no correlation
CCS332 APP DEVELOPMENT LTPE
2023
COURSE OBJECTIVES:
o Tolearn development of native applications with basic GUI Components
e Todevelop cross-platform applications with event handling
e« To develop applications with location and data storage capabilities
e To develop web applications with database access
UNIT I FUNDAMENTALS OF MOBILE & WEB APPLICATION DEVELOPMENT 6

Basics of Web and Mobile application development, Native App, Hybrid App, Cross-platform App,
What is Progressive Web App, Responsive Web design,

UNIT Il NATIVE APP DEVELOPMENT USING JAVA 6
Native Web App, Benefits of Native App, Scenarios to create Native App, Tools for creating Native
App, Cons of Native App, Popular Native App Dev elopment Frameworks, Java & Kotlin for
Android, Swift & Objective-C for iOS, Basics of React Native, Native Components, JSX, State, Props

UNIT 1l HYBRID APP DEVELOPMENT 6
Hybrid Web App, Benefits of Hybrid App, Criteria for creating Native App, Tools for creating
Hybrid App, Cons of Hybrid App, Popular Hybrid App Development Frameworks, lonic, Apache
Cordova,

UNIT IV CROSS-PLATFORM APP DEVELOPMENT USING REACT-NATIVE 6
What is Cross-platform App, Benefits of Cross-platform App, Criteria for creating Cross-platform
App, Tools for creating Cross-platform App, Cons of Cross-platform App, Popular Cross-
platform App Development Frameworks, Flutter, Xamarin, React-Native, Basics of React Native,
Native Components, JSX, State, Props

UNIT V NON-FUNCTIONAL CHARACTERISTICS OF APP FRAMEWORKS 6
Comparison of different App frameworks, Build Performance, App Performance, Debugging
capabilities, Time to Market, Maintainability, Ease of Development, UlI/UX, Reusability
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ABSTRACT

[n today’s digital age, the demand for dependable home services and accessible employment for blue-
collar workers is rising rapidly. However, there remains a clear disconneet between homeowners
seeking skilled help and workers looking for consistent job opportunities. Work Connect is a
comprehensive, tech-driven platform that bridges this gap by scamlessly connecting bluc-collar
professionals, such as electricians, plumbers, carpenters, cleaners, and drivers with homeowners in
need of reliable services. The platform enables workers to create detailed profiles showcasing their
skills, experience, availability, and rates, while homeowners can browse, review, and book trusted
professionals based on their needs. Through smart job-matching algorithms, automated scheduling,
real-time notifications, secure payments, and a transparent rating system, Work Connect streamlines
the entire service process. It empowers workers by reducing job scarch cffort, enhancing income
stability, and increasing digital visibility. For homeowners, it offers a stress-free way to find skilled.
verified help they can trust. More than just a service platform, Work Connect aims to build a digitally
inclusive ecosystem that elevates blue-collar employment, fosters transparency, and transforms how

household services are discovered and delivered.




CO’s-PC’s & PSO’s MAPPING

CO’s PO’s PSQO’s
1 2 3 4| 5 6 7 8 QEalit A0 Bl A= 2 | H 2 3
1 2 2 3 2:4nsd - - - 2 1 1 1 2 1 3
2 3 1 1 11 1 - - - 2 3 3 3 3 1 2
3 3 2 3 2| 1 - - - 2 1 1 2 2 3 3
4 1 2 3 2| - - - - 3 2 3 3 1 2 3
5 1 1 3 32 - - - 1 3 3 1 2 2 2
AVg.| 2 2 3 2| 1 - - - 2 2 2 2 2 2 8
1 -low, 2 - medium, 3 - high, ‘-“- no correlation
CS3401 ALGORITHMS L:T P C
302 4
COURSE OBJECTIVES:
e To understand and apply the algorithm analysis techniques on searching and sorting
algorithms

e To critically analyze the efficiency of graph algorithms
e Tounderstand different algorithm design techniques
e To solve programming problems using state space tree

e To understand the concepts behind NP Completeness, Approximation algorithms and
randomized algorithms.

UNIT | INTRODUCTION 9
Algorithm analysis: Time and space complexity - Asymptotic Notations and its properties Best
case, Worst case and average case analysis — Recurrence relation: substitution method - Lower
bounds — searching: linear search, binary search and Interpolation Search, Pattern search: The
naive string-matching algorithm - Rabin-Karp algorithm - Knuth-Morris-Pratt algorithm. Sorting:
Insertion sort — heap sort

UNIT 1l GRAPH ALGORITHMS 9
Graph algorithms: Representations of graphs - Graph traversal: DFS — BFS - applications -
Connectivity, strong connectivity, bi-connectivity - Minimum spanning tree: Kruskal's and Prim’s
algorithm- Shortest path: Bellman-Ford algorithm - Dijkstra’s algorithm - Floyd-Warshall algorithm
Network flow: Flow networks - Ford-Fulkerson method — Matching: Maximum bipartite matching

UNIT 1l ALGORITHM DESIGN TECHNIQUES g
Divide and Conquer methedology: Finding maximum and minimum - Merge sort - Quick sort
Dynamic programming: Elements of dynamic programming — Matrix-chain multiplication - Multi
stage graph — Optimal Binary Search Trees. Greedy Technique: Elements of the greedy strategy
- Activity-selection problem — Optimal Merge pattern — Huffman Trees.

UNIT IV STATE SPACE SEARCH ALGORITHMS 9
Backtracking: n-Queens problem - Hamiltonian Circuit Problem - Subset Sum Problem — Graph
colouring problem Branch and Bound: Solving 15-Puzzle problem - Assignment problem -
Knapsack Problem - Travelling Salesman Problem
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UNIT V NP-COMPLETE AND APPROXIMATION ALGORITHM 9
Tractable and intractable problems: Polynomial time algorithms — Venn diagram representation -
NP-algorithms - NP-hardness and NP-completeness — Bin Packing problem - Problem reduction:
TSP — 3-CNF problem. Approximation Algorithms: TSP - Randomized Algorithms: concept and
application - primality testing - randomized quick sort - Finding k' smallest number

45 PERIODS
PRACTICAL EXERCISES: 30 PERIODS

Searching and Sorting Algorithms

1. Implement Linear Search. Determine the time required to search for an element. Repeat the
experiment for different values of n, the number of elements in the list to be searched and
plot a graph of the time taken versus n.

2. Implement recursive Binary Search. Determine the time required to search an element.
Repeat the experiment for different values of n, the number of elements in the list to be
searched and plot a graph of the time taken versus n.

3. Given atext txt [0...n-1] and a pattern pat [0...m-1], write a function search (char pat [ ], char
txt [ ]) that prints all occurrences of pat[]in txt [ ]. You may assume that n > m.

4. Sort a given set of elements using the Insertion sort and Heap sort methods and determine
the time required to sort the elements. Repeat the experiment for different values of n, the
number of elements in the list to be sorted and plot a graph of the time taken versus n.

Graph Algorithms
1. Develop a program to implement graph traversal using Breadth First Search
2. Develop a program to implement graph traversal using Depth First Search
3. From a given vertex in a weighted connected graph, develop a program to find the shortest
paths to other vertices using Dijkstra’s algorithm.
4. Find the minimum cost spanning tree of a given undirected graph using Prim’s algorithm.
5. Implement Floyd'’s algorithm for the All-Pairs- Shortest-Paths problem.
6. Compute the transitive closure of a given directed graph using Warshall's algorithm.

Algorithm Design Techniques
1. Develop a program to find out the maximum and minimum numbers in a given list of n
numbers using the divide and conquer technique.
2. Implement Merge sort and Quick sort methods to sort an array of elements and determine
the time required to sort. Repeat the experiment for different values of n, the number of
elements in the list to be sorted and plot a graph of the time taken versus n.

State Space Search Algorithms
1. Implement N Queens problem using Backtracking.

Approximation Algorithms Randomized Algorithms
1. Impiement any scheme to find the optimal solution for the Traveling Salesperson problem
and then solve the same problem instance using any approximation algorithm and determine
the error in the approximation.
2. Implement randomized algorithms for finding the k" smallest number.
The programs can be implemented in C/C++/JAVA/ Python.
TOTAL:75 PERIODS
COURSE OUTCOMES:
At the end of this course, the students will be able to:
CO1: Analyze the efficiency of algorithms using various frameworks
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CO2: Apply graph algorithms to solve problems and analyze their efficiency.

CO3: Make use of algorithm design techniques like divide and conquer, dynamic programming
and greedy techniques to solve problems

CO4: Use the state space tree method for solving problems.

CO5: Solve problems using approximation algorithms and randomized algorithms

TEXT BOOKS:
1. Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest and Clifford Stein, "Introduction to
Algorithms", 3rd Edition, Prentice Hall of India, 2009.
2. Ellis Horowitz, Sartaj Sahni, Sanguthevar Rajasekaran “Computer Algorithms/C++” Orient
Blackswan, 2" Edition, 2019.

REFERENCES:

1. Anany Levitin, “Introduction to the Design and Analysis of Algorithms”, 3rd Edition, Pearson
Education, 2012.

2. Alfred V. Aho, John E. Hopcroft and Jeffrey D. Ullman, "Data Structures and Algorithms",
Reprint Edition, Pearson Education, 2006.
3. S. Sridhar, “Design and Analysis of Algorithms”, Oxford university press, 2014.

CO’s-PO’s & PSO’s MAPPING

CO’sPO’s PSO’s
1 2 3 4| 5 6 7 8 9 10 | 11 12 | 1 2 3
1 3 2 - - - 1 - - - - 1 - 1 -
2 2 3 - - - - 1 - - - - 1 - 1 -
3 1 2 3 1| - - 2 - - - - - - 1 1
4 1 1 - - - - - - - - - - - - =
5 1 1 - - - - - - - - - - - - -
AVg.| 2.67 |1.8] 3 1] - - [1.33] - - - - 1 - 1
1 -low, 2 - medium, 3 - high, ‘-“- no correlation
CS3451 INTRODUCTION TO OPERATING SYSTEMS LTUPC
3 0 03

COURSE OBJECTIVES:
¢« Tounderstand the basics and functions of operating systems.
e To understand processes and threads
e To analyze scheduling algorithms and process synchronization.
e To understand the concept of deadlocks.
e To analyze various memory management schemes.
e To be familiar with I/O management and file systems.
e To be familiar with the basics of virtual machines and Mobile OS like iOS and Android.

UNIT | INTRODUCTION Z
Computer System - Elements and organization; Operating System Overview - Objectives and
Functions - Evolution of Operating System; Operating System Structures — Operating System
Services - User Operating System Interface - System Calls — System Programs - Design and
Implementation - Structuring methods.
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ABSTRACT

In the recruitment process, HR professionals often spend a lot of time reading
resumes and preparing interview questions for each candidate. This manual
method can be slow, repetitive, and may lead to errors or inconsistencies. To solve
this problem. this project introduces an Al-powered system that automatically
analyses resumes and generates personalized interview questions. The system
uses Apache Tika to extract text from PDF and Word files, and OpenNLP to
identify technical and soft skills mentioned in the resume. If technical skills acce
missing, the system can also find them from project descriptions. These skills are
then passed to the Gemini 1.5 Flash model, integrated with Spring Boot, to
generate beginner-friendly and skill-based interview questions. The results are
shown in a user-friendly website built using HITML, CSS, and JavaScript. The
system is fast, completing the entire process in about 12--13 seconds, and helps
HR professionals save time, reduce manual effort, and improve accuracy in

evaluating candidates.
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TEXT BOOKS:
1. Michael Minelli, Michelle Chambers, and AmbigaDhiraj, "Big Data, Big Analytics:
Emerging Business Intelligence and Analytic Trends for Today's Businesses", Wiley,
2013.
2. Eric Sammer, "Hadoop Operations”, O'Reilley, 2012.
3. Sadalage, Pramod J. “NoSQL distilled”, 2013

REFERENCES:
1. E. Capriolo, D. Wampler, and J. Rutherglen, "Programming Hive", O'Reilley, 2012.
2. Lars George, "HBase: The Definitive Guide", O'Reilley, 2011.
3. Eben Hewitt, "Cassandra: The Definitive Guide", O'Reilley, 2010.
4. Alan Gates, "Programming Pig", O'Reilley, 2011.

CO’s-PO’s & PSO’s MAPPING

CO’s PO’s PSO’s
1 2 3 44l b 6 7 8 Q| a1 08| R D S D 3
1 3 3 3 3il. -3 - - - 2 2 3 1 1 3 3
2 3 3 2 S 2 - - - 2 2 3 3 2.3 2
3 3 3 3 25 3 - - - 2 2 1 2 21 3 3
4 2 3 3 393 - - - 2 2 3 2 3k.[i=3 2
5 3 3 3 i3 - - - 3 1 3 2 % 3
AVg.| 2.8 (3| 2.8 [2.8/28 | - - = 282 1 1.8+ 216 | K2 #2721 2.8 |26
1 -low, 2 - medium, 3 - high, ‘-' - no correlation
CCS375 " WEB TECHNOLOGIES LT PRC
2:.0.2-3
COURSE OBJECTIVES:
e Tounderstand different Internet Technologies
e Tolearn java-specific web services architecture
e To Develop web applications using frameworks
UNIT I WEBSITE BASICS, HTML 5, CSS 3, WEB 2.0 7

Web Essentials: Clients, Servers and Communication — The Internet — World wide web — HTTP
Request Message — HTTP Response Message — Web Clients — Web Servers — HTML5 — Tables —
Lists — Image — HTMLS control elements — Drag and Drop — Audio — Video controls - CSS3 — Inline,
embedded and external style sheets — Rule cascading — Inheritance — Backgrounds — Border
Images — Colors — Shadows — Text — Transformations — Transitions — Animations. Bootstrap
Framework

UNIT Il CLIENT SIDE PROGRAMMING 6
Java Script: An introduction to JavaScript—JavaScript DOM Model-Exception Handling-Validation-
Built-in objects-Event Handling- DHTML with JavaScript- JSON introduction — Syntax — Function
Files.

UNIT I SERVER SIDE PROGRAMMING 5
Servlets: Java Servlet Architecture- Servlet Life Cycle- Form GET and POST actions- Session
Handling- Understanding Cookies- DATABASE CONNECTIVITY: JDBC.
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UNIT IV PHP and XML 1 6
An introduction to PHP: PHP- Using PHP- Variables- Program control- Built-in functions- Form
Validation. XML: Basic XML- Document Type Definition- XML Schema, XML Parsers and Validation,
X8l ,

UNIT V INTRODUCTION TO ANGULAR and WEB APPLICATIONS FRAMEWORKS 6
Introduction to AngulardS, MVC Architecture, Understanding ng attributes, Expressions and data
binding, Conditional Directives, Style Directives, Controllers, Filters, Forms, Routers, Modules,
Services; Web Applications Frameworks and Tools — Firebase- Docker- Node JS- React- Django-
Ul & UX.

COURSE OUTCOMES:
CO1: Construct a basic website using HTML and Cascading Style Sheets
CO02: Build dynamic web page with validation using Java Script objects and by applying different
event handling mechanisms.
CC3: Develop server side programs using Servlets and JSP.
CO4: Construct simple web pages in PHP and to represent data in XML format.
CO5: Develop interactive web applications.
30 PERIODS
PRACTICAL EXERCISES: 30 PERIODS
List Of Experiments:
1. Create a web page with the following using HTML.
To embed an image map in a web page.
To fix the hot spots.
Show all the related information when the hot spots are clicked.
2. Create a web page with all types of Cascading style sheets.
3. Client Side Scripts for Validating Web Form Controls using DHTML.
4. Installation of Apache Tomcat web server.
5. Write programs in Java using Servlets:
e To invoke servlets from HTML forms.
e Session Tracking.
6. Write programs in Java to create three-tier applications using JSP and Databases
e [For conducting on-line examination.
e Fordisplaying student mark list. Assume that student information is available in a database
which has been stored in a database server.
7. Programs using XML — Schema — XSLT/XSL.

TOTAL:60 PERIODS
TEXTBQOKS
1. Deitel and Deitel and Nieto, Internet and World Wide Web - How to Program, Prentice Hall, 5th
Edition, 2011.
2. Jeffrey C and Jackson, Web Technologies A Computer Science Perspective, Pearson
Education, 2011.
3. Angular 6 for Enterprise-Ready Web Applications, Doguhan Uluca, 1st edition, Packt
Publishing
REFERENCES:
1. Stephen Wynkoop and John Burke “Running a Perfect Website”, QUE, 2nd Edition,1299.
2. Chris Bates, Web Programming — Building Intranet Applications, 3rd Edition, Wiley
Publications, 2009. '
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3. Gopalan N.P. and Akilandeswari J., “Web Technology”, Prentice Hall of India, 2011.
4. UttamK.Roy, “Web Technologies”, Oxford University Press, 2011.
5. Angular: Up and Running: Learning Angular, Step by Step, Shyam Seshadri, 1st edition,
O'Reilly
CO’s-PO’s & PSO’s MAPPING
CO’sPO’s PSO’s
1 2 3 475 6 7 8 9 4021 1202 3
1 | 2 3 3|3 - 1 3 3 1 3] 2 3
2 2 2 2 1] 2 - - - 2 2 1 3 2 .2 2
3 1 1 3 2] 3 - - - 1 2 1 1 1] 2 1
4 2 3 3 1] 2 - - - 3 1 2 2 2. 2 2
5 1 2 3 2| 2 - - - 2 1 3 1 1 1 2
AVg.| 1.8 |2 | 28 [1.8/ 24 | - - - 11818 ] 2 1.6 |1.8] 1.8 2
1 -low, 2 - medium, 3 - high, ‘' - no correlation
CCS332 APP DEVELOPMENT LTPC
2 023
COURSE OBJECTIVES:
e Tolearn development of native applications with basic GUI Components
e To develop cross-platform applications with event handling
o To develop applications with location and data storage capabilities
e To develop web applications with database access
UNIT I FUNDAMENTALS OF MOBILE & WEB APPLICATION DEVELOPMENT 6

Basics of Web and Mobile application development, Native App, Hybrid App, Cross-platform App,
What is Progressive Web App, Responsive Web design,

UNIT Il NATIVE APP DEVELOPMENT USING JAVA 6
Native Web App, Benefits of Native App, Scenarios to create Native App, Tools for creating Native
App, Cons of Native App, Popular Native App Dev elopment Frameworks, Java & Kotlin for
Android, Swift & Objective-C for iOS, Basics of React Native, Native Components, JSX, State, Props

UNIT HI HYBRID APP DEVELOPMENT 6
Hybrid Web App, Benefits of Hybrid App, Criteria for creating Native App, Tools for creating
Hybrid App, Cons of Hybrid App, Popular Hybrid App Development Frameworks, lonic, Apache
Cordova,

UNIT IV CROSS-PLATFORM APP DEVELOPMENT USING REACT-NATIVE 6
What is Cross-platform App, Benefits of Cross-platform App, Criteria for creating Cross-platform
App, Tools for creating Cross-platform App, Cons of Cross-platform App, Popular Cross-
platform App Development Frameworks, Flutter, Xamarin, React-Native, Basics of React Native,
Native Components, JSX, State, Props

UNITV NON-FUNCTIONAL CHARACTERISTICS OF APP FRAMEWORKS 6
Comparison of different App frameworks, Build Performance, App Performance, Debugging
capabilities, Time to Market, Maintainability, Ease of Development, UI/UX, Reusability
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ABSTRACT

This project aims develop a practical, cost-cffective, and cco-friendly Al-driven
ultrasound technology to detect and deter wild animals from entering agricultural fields, while
studying the movement of animals from rescrve forests to human habitation areas and
implementing a warming system to alert nearby localities for effective crop protection and
wildlife management. This project aims to develop and implement Al-driven ultrasound
technology to prevent wild animals from entering agricultural fields and reduce human-wildlife
conflicts. The system will use advanced ultrasonic sound waves that are specifically designed to
deter animals from approaching cultivated areas, thus protecting crops and reducing damage. The
culmination of the project will be the development of a real-time waming system, which will
alert local farmers and communities when animals are approaching dangerous zones. This
system will not only help in proactively protecting agricultural areas but also serve as an

important tool in managing wildlife movements in areas with high human wildlife interaction.
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3. Developirig an Application system using generative model.

4. Developing an Application using conditional inference learning model.

5. Application development using hierarchical model.
6. Application development using Mixture model.

COURSE OUTCOMES:

At the end of this course, the students will be able to:
CO1:Understand the underlying theory behind cognition.
CO02:Connect to the cognition elements computationally.
CO3:Implement mathematical functions through WebPPL.
CO4:Develop applications using cognitive inference model.
CO5:Develop applications using cognitive learning model.

TEXT BOOK:

30 PERIODS

TOTAL: 60 PERIODS

1. Vijay V Raghavan,Venkat N.Gudivada, VenuGovindaraju, C.R. Rao, Cognitive Computing:
Theory and Applications: (Handbook of Statistics 35), Elsevier publications, 2016
2. Judith Hurwitz, Marcia Kaufman, Adrian Bowles, Cognitive Computing and Big Data

Analytics, Wiley Publications, 2015

3. Robert A. Wilson, Frank C. Keil, “The MIT Encyclopedia of the Cognitive Sciences”, The MIT

Press, 1999.

4. Jose Luis Bermudez, Cognitive Science -An Introduction to the Science of the Mind,

Cambridge University Press 2020

REFERENCES:

1. Noah D. Goodman, Andreas Stuhlmuller, “The Design and Implementation of Probabilistic
Programming Languages”, Electronic version of book, https://dippl.org/.
2. Noah D. Goodman, Joshua B. Tenenbaum, The ProbMods Contributors, “Probabilistic

Models of Cognition”, Second Edition, 2016, https://probmods.org/.

CO’s-PO’s & PSO’s MAPPING

PO’s PSQO’s

COs | 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
1 3 1 3 2 2 - - - 1 1 2 2 1 2 2

2 2 2 1 1 2 - - - 3 2 3 1 2 3 2
3 1 3 1 3 3 - - - 1 3 1 3 3 1 2
4 2 1 i) 3 - - - 1 2 3 1 3 3 1
5 1 2 3 2 2 - - - 1 2 2 2 2 2 1
AVG | 1.8 | 1.8 | 1.8 2 2.4 - - - 1.4 2 22 118122 |22 |16

1 -low, 2 - medium, 3 - high, ‘-' - no correlation

CCS345 ETHICS AND Al L'TPC
2 023

COURSE OBJECTIVES:
e Study the morality and ethics in Al

e« Learn about the Ethical initiatives in the field of artificial intelligence
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e Study about Al standards and Regulations
e Study about social and ethical issues of Robot Ethics
e Study about Al and Ethics- challenges and opportunities

UNIT I INTRODUCTION 6
Definition of morality and ethics in Al-Impact on society-Impact on human psychology-Impact on the
legal system-Impact on the environment and the planet-Impact on trust

UNIT I ETHICAL INITIATIVES IN Al 6
International ethical initiatives-Ethical harms and concerns-Case study: healthcare robots,
Autonomous Vehicles , Warfare and weaponization.

UNIT 1l Al STANDARDS AND REGULATION 6
Model Process for Addressing Ethical Concerns During System Design - Transparency of
Autonomous  Systems-Data  Privacy Process- Algorithmic  Bias  Considerations -
Ontological Standard for Ethically Driven Robotics and Automation Systems

UNIT IV ROBOETHICS: SOCIAL AND ETHICAL IMPLICATION OF ROBQTICS 6
Robot-Roboethics- Ethics and Morality- Moral Theories-Ethics in Science and Technology - Ethical
Issues in an ICT Society- Harmonization of Principles- Ethics and Professional Responsibility-
Roboethics Taxonomy.

UNITV Al AND ETHICS- CHALLENGES AND OPPORTUNITIES 6
Challenges - Opportunities- ethical issues in artificial intelligence- Societal Issues Concerning the
Application of Artificial Intelligence in Medicine- decision-making role in industries-National and
International Strategies on Al.

30 PERIODS
COURSE OUTCOMES:
On completion of the course, the students will be able to
CO1: Learn about morality and ethics in Al
C0O2:Acquire the knowledge of real time application ethics, issues and its challenges.
CO03:Understand the ethical harms and ethical initiatives in Al
CO4:Learn about Al standards and Regulations like Al Agent, Safe Design of Autonomous and
Semi-Autonomous Systems
CO5:Understand the concepts of Roboethics and Morality with professional responsibilities.
CO6:Learn about the societal issues in Al with National and International Strategies on Al

PRACTICAL EXERCISES 30 PERIODS

Recent case study of ethical initiatives in healthcare, autonomous vehicles and defense
Exploratory data anaiysis on a 2 variable linear regression model

Experiment the regression model without a bias and with bias

Classification of a dataset from UCI repository using a perceptron with and without bias
Case study on cntology where ethics is at stake

Identification on optimization in Al affecting ethics

S SCN b 0 0

TOTAL: 60 PERIODS
TEXT BOOKS:
1. y. Eleanor Bird, Jasmin Fox-Skelly, Nicola Jenner, Ruth Larbey, Emma Weitkamp and Alan

Winfield ,"The ethics of artificial intelligence: Issues and initiatives”, EPRS | European
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Parliamentary Research Service Scientific Foresight Unit (STOA) PE 634.452 — March
2020

2. Patrick Lin, Keith Abney, George A Bekey,” Robot Ethics: The Ethical and Social Implications

of Robotics”, The MIT Press- January 2014.
REFERENCES:

1. Towards a Code of Ethics for Artificial Intelligence (Artificial Intelligence: Foundations,
Theory, and Algorithms) by Paula Boddington, November 2017

2. Mark Coeckelbergh,” Al Ethics”, The MIT Press Essential Knowledge series, April 2020

3. Web link: :

4. https://sci-hub.mksa.top/10.1007/978-3-540-30301-5_65

5. https://www.scu.edu/ethics/all-about-ethics/artificial-intelligence-and-ethics-sixteen-
challenges-and-opportunities/

6. https://www.weforum.org/agenda/2016/10/top-10-ethical-issues-in-artificial-intelligence/

7. https://sci-hub.mksa.top/10.1159/000492428

CO’s-PO’s & PSO’s MAPPING

CO’s|PO’s PSO’s

1 2 3 4| 5 6 7 8 9 10 | 11 | 12 | 1 2 3
1 3 2 3 31 1 - - - 1 2 1 1 3 1 1
2 2 1 1 2k - - - 1 2 1 1 3 3 1
3 2 3 1 11 3 - - - 2 1 1 2 3 2 2
4 3 1 3 3 2 - - - 2 2 3 1 2 1 3
5 3 1 1 3.3 - - - 2 3 3 3 1 3 3
AVg.| 2.6 [1.6| 1.8 [24] 2 - - vl | (00 2 1.8 116|124 ]| 2 2

1 -low, 2 - medium, 3 - high, ‘- - no correlation
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Abstract

Digital images face increasing threats from tampering attacks, compromising
their authenticity and security, especially on online platforms. Image tampering
involves unauthorized modifications that distort content, making it challenging to
restore the original integrity using conventional methods. Existing techniques often
struggle with compressed or low-resolution images and lack self-recovery
capabilities, emphasizing the need for advanced solutions. This project introduces
the Photo Forgery Detection Network (PFDNet), a deep learning-based framework
designed to detect tampering and enable lossless recovery. PFDNet incorporates a
Cyber Vaccinator module, the original image and its edge map are transformed into
an immunized version, ensuring consistency with the original content and Forgery
Detector module using the Invertible Neural Network for enhanced tamper
resistance and self-recovery. In Invertible Neural Network of the forward pass, when
an attacked image is received, a localizer predicts a tamper mask to identify altered
regions. In the backward pass, the generator converts hidden perturbations into
recoverable information, enabling the restoration of the original image along with
its edge map. To ensure lossless recovery, Run-Length Encoding (RLE) is employed
as a final step to compare the original image and the recovered image. This
comparison validates the restoration process, ensuring high fidelity and accuracy.
Experimental results demonstrate PFDNet’s ability to accurately localize tampered
areas and achieve high-quality image recovery, providing a robust solution for

combating image forgery and maintaining digital media integrity.

ili



CO's-PO’s & P50’s MAPP!NG

COsPO’s s :
: "} 2 3 . 48 10 3 =
1 Diin Ry 7 e | g i Lt e [P R ! e :
! e el ] o ol e R e e - 1 | - Ty
, T AT o N ) ) o et e G Rt - - - -
e R o T e e i e S e A
B R 2T e T T e - L P e =5
N i3 i S R e O S e e P - R A -
| 183 |2 083 116 O R B o e P G e e R P -
- medium, 3 - high, ' - no correlation
CC&355 NEURAL NETWORKS AND DEEP LEARNING LETPC
2023

E CBJECTIVES: :

o understand the basics in deep neural networks

1o understand the basics of asscciative memory and unsupervised learning networks

1o apply CNN architectures of deep neural networks

-+ toanalyze the key computations underlying deep learning, then use them to build and trai
deep veural networks for various tasks.

o asnly autoencoders and generative models for suitable applications.

INTRODUCTION ‘ 6

wes-Application Scope of Neural Networks-Artificial Neural Network: An Introducticr:-

! trevral Networks-Basic Models of Artificial Neural Network- Important Terminologies
visad Learning Network.

ASSOCIATIVE MEMORY AND UNSUPERVISED LEARNING NETWORIK 6
Algorithms for Pattern Association-Autoassociative Memory Network—heteloassoc%ative-
Network-Bidirectional ~ Associative Memory (BAM)-Hopfield — Networks-ilerative
wociative Memicry  Networks- -Tempcral Associative Memory Network-Fixed Waeigh.
litive: Nets-Kohonen Self-Organizing Feature Maps-Learning Vector Quantization-Coiinter
tion Nelworks-Adaptive Resonance Theory Network.

s N THIRD-GENERATION NEURAL NETWORKS .
piking Neural Networks-Convolutional Neurai Networks-Deep Learning Neural Networks-Exii o
earning Machine Model-Canvolutional Neural Netwarks: The Convolution Operation — Maiivaticr -
G - Variants of the basic Convolution Function - Structured Outputs — Data Types - £ificien:
en Aigorithins — Neuroscientific Basis — Applications: Computer Vision, Image Generation
ATIDTeSSIoN.

LNV DEEP FEEDFORWARD NETWORKS e 6
Fistory of Deep Leaining- A Probabilistic Theory of Deep Learning- Gradient Learning — Chain Rule
and Backpropagation - Regularization: Dataséet Augrnentation — Noise Rabustness - -Early Sto,;pr»

sacging and Dropout - balch norrnalization- VC Dlmensmn and Neural hieis.

57
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UNIT V RECURRENT NEURAL NETWORKS 6
Recurrent Neudral Networks: Introduction — Recursive Neural Networks — Bidirectional RNNs — Deep
ent Networks - Applications: Image Generation, Image Compression, Natural Language
sing. Complete Auto encoder, Regularized Autoencoder, Stochastic Encoders and Decoders,
sctive Encoders.

30 PERIODS
LAR EXPERIMENTS: 30 PERIODS
t. dmplement simple vector addition in TensorFlow.

fmplement a regression model in Keras.
3. implement a perceptron in TensorFlow/Keras Environment.
4. implement a Feed-Forward Network in TensorFlow/Keras.

5. lmplement an Image Classifier using CNN in TensorFlow/Keras.
6. Improve the Deep learning model by fine tuning hyper parameters.
implement a Transfer Learning concept in Image Classification.

Using a pre trained model on Keras for Transfer Learning

Ferfonm Senliment Analysis using RNN
i implement an LSTM based Autoencoder in TensorFlow/Keras.

11 image generation using GAN

dditional Expeviments:
Train 2 Deep learning model to classify a given image using pre trained model
Recommendation system from sales data using Deep Learning
implement Object Detection using CNN

fraplement any simple Reinforcement Algorithm for an NLP problem
TOTAL: 60 PERICDS
COURSE OUTCOMES:
At the end of this course, the students will be able to:
- Apply Convolution Neural Network for image processing.
- Understand the basics of associative memory and unsupervised learning networks.
- Apply CHNN and its variants for suitable applications.
o0 Analyze the key computations underlying deep learning and use them to build and train deep
neuwral networks for various tasks.

SO Apply autoencoders and generative models for suitable applications.

TEXT BOOKS:

ian Goodfeliow, Yoshua Bengio, Aaron Courville, “Deep Learning”, MIT Press, 2016.
2. Francois Chollet, “Deep Learning with Python”, Second Edition, Manning Publications,

2021.
REFERENCES:

1. Aurélien Géron, "Hands-On Machine Learning with Scikit-Learn and TensorFlow”, Oreilly,
2018.

Josh Patterson, Adam Gibscn, "Deep Learning: A Practitioner's Approach”, O’Reilly Media,

2017,
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Charu C. Aggarwal, “Neural Networks and Deep Learning: A Textbook”, Springer
international Publishing, 1st Edition, 2018.

..earn Keras for Deep Neural Networks, Jojo Moolayil, Apress,2018

Deep Learning Projects Using TensorFlow 2, Vinita Silaparasetty, Apress, 2020

Deep Learning with Python, FRANCOIS CHOLLET, MANNING SHELTER ISLAND,2017.
S Rajasekaran, G A Vijayalakshmi Pai, “Neural Networks, Fuzzylogic and Genetic
Algorithm, Synthesis and Applications”, PHI Learning, 2017.

Pro Deep Learning with TensorFlow, Santanu Pattanayak, Apress,2017

James A Freeman, David M S Kapura, “Neural Networks Algorithms, Applications, and
Programming Techniques”, Addison Wesley, 2003.
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5369 TEXT AND SPEECH ANALYSIS LTPC

O InR
3

IRSE OBJECTIVES:

LA 20 0

@

UNIT

Understand natural language processing basics
Apply classification algorithms to text documents
Build question-answering and dialogue systems
Deveiop a speech recognition system

Develop a speech synthesizer

NATURAL LANGUAGE BASICS 6

Foundations of natural language processing — Language Syntax and Structure- Text Preprocessing
and Wrangling — Text tokenization — Stemming — Lemmatization — Removing stop-words — Feature
Engineering for Text representation — Bag of Words madel- Bag of N-Grams model — TF-IDF mode!

Suggested Activities

@

Flipped classroom on NLP
implementation of Text Preprocessing using NLTK
fmplementation of TF-IDF models

sted Evaluation Methods

iz on NP Basics
Lemonstration of Programs
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ABSTRACT

OMlline clothing stores continue to offer the advantage of physical interaction with products, but
customers oflen fhce long waiting times at trial rooms and discomfort in trying on multiple outfits.,
Moreover, customers may {ind it inconvenient to try different sizes and styles, which can lead to
missad purchases or dissatisfaction, Existing in-store systems rarely provide any digital assistance
to guide users in choosing the right size or visualizing how clothes will look on them without
physically wearing them. The lack of intelligent size guidance and realistic previews results in
mefliciencies and missed opportunitics for enhancing customer satisfaction and store productivity.
To address these challenges, this project introduces an advanced Virtual Try-On system that
combines body measurement detection, size prediction, and dynamic garment overlay to streamling
the oflline shopping experience. Using MediaPipe, the system captures body landmarks from a live
camera feed and accurately estimates measurements such as shoulder width, chest circumference,
and waist size. These measurements are input into a Random Forest Classifier, which predicts the
most suitable clothing size (e.g., S, M, L, XL). Based on the predicted size, the system filters and
recommends a list of matching garments available in-store. When a customer selects a garment from
this list, CP-VTON is used to overlay the selected clothing onto the customer in real-time using the
camera feed. This integrated approach enhances in-store shopping by offering personalized size

recommendations, reducing the need for physical trials, and allowing customers to virtually visualize

how garments will fit making the process faster, more hygienic, and customer-friendly.




CCS349 IMAGE AND VIDEO ANALYTICS LETaRsC

2 309273

COURSE OBJECTIVES:

e Tounderstand the basics of image processing techniques for computer vision.

e Tolearn the techniques used for image pre-processing.

e Todiscuss the various object detection techniques.

e Tounderstand the various Object recognition mechanisms.

e To elaborate on the video analytics techniques.
UNIT I INTRODUCTION 6
Computer Vision — Image representation and image analysis tasks - Image representations —
digitization — properties — color images — Data structures for Image Analysis - Levels of image data
representation - Traditional and Hierarchical image data structures.

UNIT Il IMAGE PRE-PROCESSING 6
Local pre-processing - Image smoothing - Edge detectors - Zero-crossings of the second derivative
- Scale in image processing - Canny edge detection - Parametric edge models - Edges in multi-
speralct images - Local pre-processing in the frequency domain - Line detection by local pre-
processing operators - Image restoration.

UNIT 1l OBJECT DETECTION USING MACHINE LEARNING 6
Object detection— Object detection methods — Deep Learning framework for Object detection—
bounding box approach-Intersection over Union (loU) —Deep Learning Architectures-R-CNN-Faster
R-CNN-You Only Look Once(YOLO)-Salient features-Loss Functions-YOLO architectures

UNIT IV FACE RECOGNITION AND GESTURE RECOGNITION 6
Face Recognition-Introduction-Applications of Face Recognition-Process of Face Recognition-
DeepFace solution by Facebook-FaceNet for Face Recognition- Implementation using FaceNet-
Gesture Recognition.

UNIT V VIDEO ANALYTICS 6

Video Processing — use cases of video analytics-Vanishing Gradient and exploding gradient problem-
RestNet architecture-RestNet and skip connections-Inception Network-GoogleNet architecture-
Improvement in Inception v2-Video analytics-RestNet and Inception v3.

30 PERIODS
LIST OF EXERCISES 30 PERIODS

1. Write a program that computes the T-pyramid of an image.

2. Write a program that derives the quad tree representation of an image using the homogeneity
criterion of equal intensity

3. Develop programs for the following geometric transforms: (a) Rotation (b) Change of scale
(c) Skewing (d) Affine transform calculated from three pairs of corresponding points (e)
Bilinear transform calculated from four pairs of corresponding points.

4. Develop a program to implement Object Detection and Recognition

5. Develop a program for motion analysis using moving edges, and apply it to your image
sequences.

6. Develop a program for Facial Detection and Recognition

7. Write a program for event detection in video surveillance system

TOTAL: 60 PERIODS
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COURSE OUTCOMES:

At the end of this course, the students will be able to:

CO1: Understand the basics of image processing techniques for computer vision and video analysis.
CO2: Explain the techniques used for image pre-processing.

CO3: Develop various object detection techniques.

CO4: Understand the various face recognition mechanisms.

CO5: Elaborate on deep learning-based video analytics.

TEXT BOOK:

1. Milan Sonka, Vaclav Hlavac, Roger Boyle, “Image Processing, Analysis, and Machine
Vision”, 4nd edition, Thomson Learning, 2013.

2. Vaibhav Verdhan, (2021, Computer Vision Using Deep Learning Neural Network
Architectures with Python and Keras,Apress 2021(UNIT-IIL,IV and V)

REFERENCES

1. Richard Szeliski, “Computer Vision: Algorithms and Applications”, Springer Verlag London

2. Limited,2011.

3. Caifeng Shan, FatihPorikli, Tao Xiang, Shaogang Gong, “Video Analytics for Business
Intelligence”, Springer, 2012.

4. D.A. Forsyth, J. Ponce, “Computer Vision: A Modern Approach”, Pearson Education, 2003.

5. E.R. Davies, (2012), “Computer & Machine Vision”, Fourth Edition, Academic Press. .

CO’s-PO’s & PSCO’s MAPPING

CO’s|PO’s PSQO’s
1 2 3 41 5 6 7 8 9 10 | 11 | 12 | 1 2 3
1 1 2 2( 2 - - - 3 3 2 (B ) 1 3
2 2 2 3 SHleS - - - 3 2 il 1 2 2 1
3 1 2 2 28603 - - - 1 2 1 2 1 1 3
4 1 2 3 251053 - - - 2 2 2 3 2 2 2
5 3 2 1 3| 2 - - - 2 1 1 3 3 2 1
AVg. 2 18| 22 (24| 26 - - S (22 1 45 1e45 2 2 |16 2
1 - low, 2 - medium, 3 - high, ‘-' - no correlation
CCS338 COMPUTER VISICN LTPC
2502 3

COURSE OBJECTIVES:

e Tounderstand the fundamental concepts related to iImage formation and processing.
e To learn feature detection, matching and detection

e To become familiar with feature based alighment and motion estimation

¢ Todevelop skills on 3D reconstruction

e To understand image based rendering and recognition

UNIT I INTRODUCTION TO IMAGE FORMATION AND PROCESSING 6

Computer Vision - Geometric primitives and transformations - Photometric image formation - The
digital camera - Point operators - Linear filtering - More neighborhood operators - Fourier transforms
- Pyramids and wavelets - Geometric transformations - Global optimization.
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ABSTRACT

Forensic evidence management is a critical aspect of modern criminal

these issues, this research project presents an innovative implementation of
blockchain technology for the forenmsic evidence management system. The
proposed system leverages the decentralized and immutable nature of blockchain
1o ensure the integrity, security, and transparency of forensic evidence throughout
its lifecycle. Smart contracts are employed to automate the chain of custody
process, enhancing efficiency and reducing the risk of human errors. In addition,
the use of cryptographic hashing techniques enables the verification of evidence
authenticity without revealing sensitive details. A prototype of the blockchain-
based forensic evidence management system was developed and tested in a
controlled environment. The evaluation results demonstrate that the system
provides enhanced data integrity, increased accountability, and improved

accessibility while protecting sensitive information from unauthorized parties.
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CO2: Apply security principles in software development.

CO3: Evaluate the extent of risks.

CO4: Involve selection of testing techniques related to software security in the testing phase of

software development.

COb5: Use toals for securing software.

TOTAL: 60 PERIODS

TEXT BOOKS:

1. Julia H. Allen, “Software Security Engineering”, Pearson Education, 2008

2. Evan Wheeler, “Security Risk Management: Building an Information Security Risk Management
Program from the Ground Up”, First edition, Syngress Publishing, 2011

3. Chris Wysopal, Lucas Nelson, Dino Dai Zovi, and Elfriede Dustin, “The Art of Software Security
Testing: Identifying Software Security Flaws (Symantec Press)”, Addison-Wesley Professional,
2006

REFERENCES:

1. Robert C. Seacord, “Secure Coding in C and C++ (SEI Series in Software Engineering)”,
Addison-Wesley Professional, 2005.

2. Jon Erickson, “Hacking: The Art of Exploitation”, 2nd Edition, No Starch Press, 2008.

3. Mike Shema, “Hacking Web Apps: Detecting and Preventing Web Application Security
Problems”, First edition, Syngress Publishing, 2012

4. Bryan Sullivan and Vincent Liu, “Web Application Security, A Beginner's Guide”, Kindle
Edition, McGraw Hill, 2012

5. Lee Allen, “Advanced Penetration Testing for Highly-Secured Environments: The Ultimate
Security Guide (Open Source: Community Experience Distilled)”, Kindle Edition, Packt
Publishing,2012

6. Jason Grembi, “Developing Secure Software”

CO’s-PO’s & PSO’s MAPPING

CO’s [PO’s PSO’s
1 2 3 4| 5 6 7 8 9 10 11 12 1 2 3
1 2 3 25 8D - - - 2 1 2 2 2 2 1
2 2 2 2 3E3 - - - 2 1 2 2 1 2 1
3 1 2 2 24054 - - - 1 1 2 1 2 2 1
4 2 3 2 2| -2 - - - 2 1 2 2 2 2 1
5 2 1 2 25[=53 - - - 2 1 1 2 2 1 2
AVg. 1.8 |2.2 2 24| 2.2 - - - 1.8 1 18 |18 |18 | 1.8 | 1.2
1 - low, 2 - medium, 3 - high, ‘-' - no correlation
CCS338 CRYPTOCURRENCY AND BLOCKCHAIN TECHNOLOGIES LTPC
2023

COURSE OBJECTIVES:
e 1o understand the basics of Blockchain
e To learn Different protocols and consensus algorithms in Blockchain
e Tolearn the Blockchain implementation frameworks
e Tounderstand the Blockchain Applications
e To experiment the Hyperledger Fabric, Ethereum networks
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UNIT | INTRODUCTION TO BLOCKCHAIN : 7
Blockchain- Public Ledgers, Blockchain as Public Ledgers - Block in a Blockchain, Transactions-
The Chain and the Longest Chain - Permissioned Model of Blockchain, Cryptographic -Hash
Function, Properties of a hash function-Hash pointer and Merkle tree

UNIT I BITCOIN AND CRYPTOCURRENCY 6
A basic crypto currency, Creation of coins, Payments and double spending, FORTH — the precursor
for Bitcoin scripting, Bitcoin Scripts , Bitcoin P2P Network, Transaction in Bitcoin Network, Block
Mining, Block propagation and block relay

UNIT 1l BITCOIN CONSENSUS 6
Bitcoin Consensus, Proof of Work (PoW)- Hashcash PoW , Bitcoin PoW, Attacks on PoW ,monopoly
problem- Proof of Stake- Proof of Burn - Proof of Elapsed Time - Bitcoin Miner, Mining Difficulty,
Mining Pool-Permissioned model and use cases.

UNIT IV HYPERLEDGER FABRIC & ETHEREUM 5
Architecture of Hyperledger fabric v1.1- chain code- Ethereum: Ethereum network, EVM,
Transaction fee, Mist Browser, Ether, Gas, Solidity.

UNITV BLOCKCHAIN APPLICATIONS 6
Smart contracts, Truffle Design and issue- DApps- NFT. Blockchain Applications in Supply Chain
Management, Logistics, Smart Cities, Finance and Banking, Insurance,etc- Case Study.

COURSE OUTCOMES:

CO1: Understand emerging abstract models for Blockchain Technology

CO2: Identify major research challenges and technical gaps existing between theory and practice

in the crypto currency domain.

CO3: It provides conceptual understanding of the function of Blockchain as a method of securing
distributed ledgers, how consensus on their contents is achieved, and the new applications
that they enable.

CO4: Apply hyperledger Fabric and Ethereum platform to implement the Block chain Application.

30 PERIODS
PRACTICAL 30 PERIODS

1. Install and understand Docker container, Node.js, Java and Hyperledger Fabric, Ethereum
and perform necessary software installation on local machine/create instance on cloud to
run.

2. Create and deploy a blockchain network using Hyperledger Fabric SDK for Java Set up and
initialize the channel, install and instantiate chain code, and perform invoke and query on
your blockchain network.

3. Interact with a blockchain network. Execute transactions and requests agamst a blockchain
network by creating an app to test the network and its rules.

4. Deploy an asset-transfer app using blockchain. Learn app development within a Hyperledger
Fabric network.

5. Use blockchain to track fitness club rewards. Build a web app that uses Hyperledger Fabric
to track and trace member rewards.
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6. Car aucticn network: A Hello World example with Hyperledger Fabric Node SDK and IBM
Blockchain Starter Plan. Use Hyperledger Fabric to invoke chain code while storing results
and data in the starter plan

TOTAL: 60 PERIODS
TEXT BOOKS

1. Bashirand Imran, Mastering Blockchain: Deeper insights into decentralization, cryptography,

Bitcoin,-and popular Blockchain frameworks, 2017.

2. 2.Andreas Antonopoulos, “Mastering Bitcoin: Unlocking Digital Cryptocurrencies”, O’Reilly,
2014.

REFERENCES:
1. Daniel Drescher, “Blockchain Basics”, First Edition, Apress, 2017.
2. Arvind Narayanan, Joseph Bonneau, Edward Felten, Andrew Miller, and Steven Goldfeder.

Bitcoin and cryptocurrency technologies: a comprehensive introduction. Princeton University
Press, 2016.

Melanie Swan, “Blockchain: Blueprint for a New Economy”, O’Reilly, 2015

4. Ritesh Modi, “Solidity Programming Essentials: A Beginner's Guide to Build Smart Contracts
for Ethereum and Blockchain”, Packt Publishing

5. Handbook of Research on Blockchain Technology, published by Elsevier Inc. ISBN:

9780128198162, 2020.

o

CO’s-PO’s & PSO’s MAPPING

CO’s|PO’s PSO’s
1 2 3 4| 5 6 7 8 9 10| A 2 o 2 3
1 3 3 2 2%l - - - 1 - - 2 3| 1
2 3 3 3 3. |1 - - - 2 - - 2 1 2 1
3 3 3 3 B - - - 3 - - 2 2 003 3
4 3 2 3 2.1":8 - - - 3 - - 2 2.2 3
AVg.| 3 [2.75 2.75 [2.5/1.75 2.25 2 3|2 5|2
1 -low, 2 - medium, 3 - high, ‘-' - no correlation
CCS354 NETWORK SECURITY LTPC
2.:0-2°3
COURSE OBJECTIVES:
e Tolearn the fundamentals of cryptography.
e Tolearn the key management techniques and authentication approaches.
e« To explore the network and transport layer security techniques.
e Tounderstand the application layer security standards.
e Tolearn the real time security practices.
UNIT | INTRODUCTION 8

Basics of cryptography, conventional and public-key cryptography, hash functions, authentication,
and digital signatures.

UNIT I KEY MANAGEMENT AND AUTHENTICATION T
Key Management and Distribution: Symmetric Key Distribution, Distribution of Public Keys, X.509
Certificates, Public-Key Infrastructure. User Authentication: Remote User-Authentication Principles,
Remote User-Authentication Using Symmetric Encryption, Kerberos Systems, Remote User
Authentication Using Asymmetric Encryption.
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application destgned to

ABSTRACT
Appointment  Booking  Svstem s an advanced  weh-based

-
<

streamtine and digitize the process of scheduling

vy

nedical appoinuments. In an era where digital healtheare solutions are in high

Gamand. this svstem ey crases  modern web lCChnO]D\L_:iCS to enhance
accessibiliy, efficiency. and security in healthcare management.

The project is built using Nextjs for the frontend, Node.js and Express.js for
the backend. and Mong

nzoDB as the database. .*\dditionully. Cloudinary is

ystem is designed to support patiems. doctors, and

-~ FE3 891

istrators through a well-defined role-based access control (RBAC)

- Doctors can manage appointments, view patient details, and access

records securely. The admin panel facilitates system-wide

, allowing administrators to oversee users, appointments. and
transactions efficiently.
I'his project addresses key challenges in traditional appointment scheduling,

such as long waiting times, scheduling conflicts, and inefficient
on. By integrating encryption mechanisms, two-factor

authentication (’F»\) and token-based authentication. the system ensures data

security and compliance with healthcare privacy standards.

¢ Doctor Appointment Booking System is designed for hospitals, clinics,

and individual practitioners, making healthcare services more accessible and
organized. Future cnlmnccmcms include advanced doctor recommendations.

telemedicine uuuwatxou. .md enhanced medical history trackma,
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TEXT BOOKS: : :
1. Michael Minelli, Michelle Chambers, and AmbigaDhiraj, "Big Data, Big Analytics:

Emerging Business Intelligence and Analytic Trends for Today's Businesses", Wiley,
2013.

2. Eric Sammer, "Hadoop Operations", O'Reilley, 2012.
3. Sadalage, Pramod J. “NoSQL distilled”, 2013

REFERENCES:
1. E. Capriolo, D. Wampler, and J. Rutherglen, "Programming Hive", O'Reilley, 2012.
2. Lars George, "HBase: The Definitive Guide", O'Reilley, 2011.
3. Eben Hewitt, "Cassandra: The Definitive Guide", O'Reilley, 2010.
4. Alan Gates, "Programming Pig", O'Reilley, 2011.

CO’s-PO’s & PSO’s MAPPING

CO’s PO’s PSO’s
1 2 3 4| 5 6 7 8 9 | 10 | 11 Jledi gl k7 3
1 3 3 3 8l 3 - - - 2 2 3 1 1 3 8
2 3 3 2 3, 2 - - - 2 2 3 3 o 2
3 3 3 o 247" 3 - - - 2 2 1 2 21| 3 3
4 2 3 3 6 [ - - - 2 2 3 2 3 L3 2
5 3 3 3 Jali 3 - - - 3 1 3 2 3| 2 3
AVg.| 2.8 |3 | 2.8 [2.8/ 2.8 | - - - 22|18 26 2 (22|28 )| 26
1 - low, 2 - medium, 3 - high, ‘-' - no correlation
CCS375 WEB TECHNOLOGIES L. P-C
2 023
COURSE OBJECTIVES:
o Tounderstand different Internet Technologies
e Tolearn java-specific web services architecture
o To Develop web applications using frameworks
UNIT I WEBSITE BASICS, HTML 5, CSS 3, WEB 2.0 7

Web Essentials: Clients, Servers and Communication — The Internet — World wide web — HTTP
Request Message — HTTP Response Message — Web Clients — Web Servers — HTML5 — Tables —
Lists — Image — HTML5 control elements — Drag and Drop — Audio — Video controls - CSS3 — Inline,
embedded and external style sheets — Rule cascading — Inheritance — Backgrounds — Border
Images — Colors — Shadows — Text — Transformations — Transitions — Animations. Bootstrap
Framework

UNIT i CLIENT SIDE PROGRAMMING 6
Java Script: An introduction to JavaScript—JavaScript DOM Model-Exception Handling-Validation-
Built-in objects-Event Handling- DHTML with JavaScript- JSON introduction — Syntax — Function
Files.

UNIT Il SERVER SIDE PROGRAMMING 5
Servlets: Java Servlet Architecture- Servlet Life Cycle- Form GET and POST actions- Session
Handling- Understanding Cookies- DATABASE CONNECTIVITY: JDBC.
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UNIT IV PHP and XML 6
An introduction to PHP: PHP- Using PHP- Variables- Program control- Built-in functions- Form
Validation. XML: Basic XML- Document Type Definition- XML Schema, XML Parsers and Validation,
X8l ,

UNITV INTRODUCTION TO ANGULAR and WEB APPLICATIONS FRAMEWORKS 6
Introduction to AngulardS, MVC Architecture, Understanding ng attributes, Expressions and data
binding, Conditional Directives, Style Directives, Controllers, Filters, Forms, Routers, Modules,

Services; Web Applications Frameworks and Tools — Firebase- Docker- Node JS- React- Django-
Ul & UX.

COURSE OUTCOMES:
CO1: Construct a basic website using HTML and Cascading Style Sheets
CO2: Build dynamic web page with validation using Java Script objects and by applying different
event handling mechanisms. '
CO3: Develop server side programs using Servlets and JSP.
CO4: Construct simple web pages in PHP and to represent data in XML format.
€O05: Develop interactive web applications.
30 PERIODS
PRACTICAL EXERCISES: 30 PERIODS
List Of Experiments:
1. Create a web page with the following using HTML.
*  Toembed an image map in a web page.
To fix the hot spots.
Show all the related information when the hot spots are clicked.
2. Create a web page with all types of Cascading style sheets.
3. Client Side Scripts for Validating Web Form Controls using DHTML.
4. Installation of Apache Tomcat web server.
5. Write programs in Java using Servlets:
e Toinvoke servlets from HTML forms.
e Session Tracking.
6. Write programs in Java to create three-tier applications using JSP and Databases
e For conducting on-line examination.
e For dispiaying student mark list. Assume that student information is available in a database
which has been stored in a database server.
7. Programs using XML — Schema — XSLT/XSL.

TOTAL:60 PERIODS
TEXTBOOKS
1. Deitel and Deite! and Nieto, Internet and World Wide Web - How to Program, Prentice Hall, 5th
Editicn, 2011.
2. Jeffrey C and Jackson, Web Technologies A Computer Science Perspective, Pearson
Education, 2011.
3. Angular 6 for Enterprise-Ready Web Applications, Doguhan Uluca, 1st edition, Packt
Publishing
REFERENCES:
1. Stephen Wynkoop and John Burke “Running a Perfect Website”, QUE, 2nd Edition,1999.
2. Chris Bates, Web Programming — Building intranet Applications, 3rd Edition, Wiley
Publications, 2009.
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3. Gopalan N.P. and Akilandeswari J., “Web Technology”, Prentice Hall of India, 2011.
4, UttamK.Roy, “Web Technologies”, Oxford University Press, 2011.
5. Angular: Up and Running: Learning Angular, Step by Step, Shyam Seshadri, 1st edition,
O'Reilly
CO’s-PO’s & PSO’s MAPPING
CO’s PO’s PSO’s
1 2 3 4| 5 6 7 8 9 10514 d20 2 3
1 3 2 3 o | - - 1 3 3 1 Fl 2 3
2 2 2 2 1]="2 - - - 2 2 1 3 2|2 2
3 1 1 3 2e-3 - - - 1 2 1 1 s 1
4 2 3 3 1] 2 - - - 3 1 2 2 202 2
5 1 2 3 2| 2 - - - 2 1 3 1 1 1 2
AVg.| 1.8 |2 | 2.8 [1.8/24 | - - =511.8]18 | 2 1.6 /1.8 1.8 2
1 - low, 2 - medium, 3 - high, ‘-' - no correlation
CCS332 APP DEVELOPMENT L TRPE
2 023
COURSE OBJECTIVES:
e Tolearn development of native applications with basic GUI Components
o To develop cross-platform applications with event handling
e Todevelop applications with location and data storage capabilities
e Todevelop web applications with database access
UNIT I FUNDAMENTALS OF MOBILE & WEB APPLICATION DEVELOPMENT 6

Basics of Web and Mobile application development, Native App, Hybrid App, Cross-platform App,
What is Progressive Web App, Responsive Web design,

UNIT Il NATIVE APP DEVELOPMENT USING JAVA 6
Native Web App, Benefits of Native App, Scenarios to create Native App, Tools for creating Native
App, Cons of Native App, Popular Native App Dev elopment Frameworks, Java & Kotlin for
Android, Swift & Objective-C for iOS, Basics of React Native, Native Components, JSX, State, Props

UNIT 1l HYBRID APP DEVELOPMENT ‘ 6
Hybrid Web App, Benefits of Hybrid App, Criteria for creating Native App, Tools for creating
Hybrid App, Cons of Hybrid App, Popular Hybrid App Development Frameworks, lonic, Apache
Cordova,

UNIT IV CROSS-PLATFORM APP DEVELOPMENT USING REACT-NATIVE 6
What is Cross-platform App, Benefits of Cross-platform App, Criteria for creating Cross-platform
App, Tools for creating Cross-platform App, Cons of Cross-platform App, Popular Cross-
platform App Development Frameworks, Flutter, Xamarin, React-Native, Basics of React Native,
Native Components, JSX, State, Props

UNIT V NON-FUNCTIONAL CHARACTERISTICS OF APP FRAMEWORKS 6
Comparison of different App frameworks, Build Performance, App Performance, Debugging
capabilities, Time to Market, Maintainability, Ease of Development, Ul/UX, Reusability
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CCS349 IMAGE AND VIDEO ANALYTICS LT PuC

2+0°2"3

COURSE OBJECTIVES:

e Tounderstand the basics of image processing techniques for computer vision.

e Tolearn the techniques used for image pre-processing.

e Todiscuss the various object detection techniques.

e Tounderstand the various Object recognition mechanisms.

e To elaborate on the video analytics techniques.
UNIT | INTRODUCTION 6
Computer Vision — Image representation and image analysis tasks - Image representations —
digitization — properties — color images — Data structures for Image Analysis - Levels of image data
representation - Traditional and Hierarchical image data structures. :

UNIT Il IMAGE PRE-PROCESSING 6
Local pre-processing - Image smoothing - Edge detectors - Zero-crossings of the second derivative
- Scale in image processing - Canny edge detection - Parametric edge models - Edges in multi-
speralct images - Local pre-processing in the frequency domain - Line detection by local pre-
processing operators - Image restoration.

UNIT 1lI OBJECT DETECTION USING MACHINE LEARNING 6
Object detection— Object detection methods — Deep Learning framework for Object detection—
bounding box approach-Intersection over Union (loU) —Deep Learning Architectures-R-CNN-Faster
R-CNN-You Only Look Once(YOLO)-Salient features-Loss Functions-YOLO architectures

UNIT IV FACE RECOGNITION AND GESTURE RECOGNITION 6
Face Recognition-Introduction-Applications of Face Recognition-Process of Face Recognition-
DeepFace solution by Facebook-FaceNet for Face Recognition- Implementation using FaceNet-
Gesture Recognition.

UNIT V VIDEO ANALYTICS 6

Video Processing — use cases of video analytics-Vanishing Gradient and exploding gradient problem-
RestNet architecture-RestNet and skip connections-Inception Network-GoogleNet architecture-
Improvement in Inception v2-Video analytics-RestNet and Inception v3.

30 PERIODS
LIST OF EXERCISES 30 PERIODS

1. Write a program that computes the T-pyramid of an image.

2. Write a program that derives the quad tree representation of an image using the homogeneity
criterion of equal intensity

3. Develop programs for the following geometric transforms: (a) Rotation (b) Change of scale
(c) Skewing (d) Affine transform calculated from three pairs of corresponding points (e)
Bilinear transform calculated from four pairs of corresponding points.

4. Develop a program to implement Object Detection and Recognition

5. Develop a program for motion analysis using moving edges, and apply it to your image

sequences.

Develop a program for Facial Detection and Recognition

7. Write a program for event detection in video surveillance system

o))

TOTAL: 60 PERIODS
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COURSE OUTCOMES: :

At the end of this course, the students will be able to:

CO1: Understand the basics of image processing techniques for computer vision and video analysis.
CO2: Explain the techniques used for image pre-processing.

CO3: Develop various object detection technigues.

CO04: Understand the various face recognition mechanisms.

CO5: Elaborate on deep learning-based video analytics.

TEXT BOOK:

1. Milan Sonka, Vaclav Hlavac, Roger Boyle, “Image Processing, Analysis, and Machine
Vision”, 4nd edition, Thomson Learning, 2013.

2. Vaibhav Verdhan,(2021, Computer Vision Using Deep Learning Neural Network
Architectures with Python and Keras,Apress 2021 (UNIT-III,IV and V)

REFERENCES

1. Richard Szeliski, “Computer Vision: Algorithms and Applications”, Springer Verlag London

2. Limited,2011.

3. Caifeng Shan, FatihPorikli, Tao Xiang, Shaogang Gong, “Video Analytics for Business
Intelligence”, Springer, 2012.

4. D.A. Forsyth, J. Ponce, “Computer Vision: A Modern Approach”, Pearson Education, 2003.

5. E. R. Davies, (2012), “Computer & Machine Vision”, Fourth Edition, Academic Press.

CO’s-PO’s & PSO’s MAPPING

CO’sPO’s PSO’s
1 2 3 4.1:.5 6 7 8 9 (10 | 11 | 12 | 1 2 3
1 3 1 2 212 - - - 3 3 2 1 2 1 3
2 2 2 3 353 - - - 3 2 1 1 2 2 1
3 1 2 2 241003 - - - 1 2 1 2 1 1 3
4 1 2 3 2| 3 - - - 2 2 2 3 2 2 2
5 3 2 1 342 - - - 2 1 1 3 3 2 1
AVg.| 2 |1.8] 22 2426 | - - = AEDIIRE DI nf e dw 1D 2 |16 2
1 -low, 2 - medium, 3 - high, ‘' - no correlation
CCs338 COMPUTER VISION LTPC
2023

COURSE OBJECTIVES:
e Tounderstand the fundamental concepts related to image formation and processing.
e To learn feature detection, matching and detection
e 1o become familiar with feature based alignment and motion estimation
e To develop skilis on 3D reconstruction
« lounderstand image based rendering and recognition

UNIT I INTRODUCTION TO IMAGE FORMATION AND PROCESSING 6

Computer Vision - Geometric primitives and transformations - Photometric image formation - The
digital camera - Point operators - Linear filtering - Mcre neighborhood operators - Fourier transforms
- Pyramids and wavelets - Geometric transformations - Global optimization.
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ABSTRACT

In the evolving landscape of automotive safety and maintenance, the
assessment of tice health stands as a crucial component, influencing not only
vehicle performance but also passenger safety. This project introduces a
comprehensive machine learning model designed to classify tire health by
leveraging the robust capabilities of deep convolutional necural networks
(CNNs), specifically ResNet34 and ResNet50 architectures. These networks,

renowned for their depth and ability to learn from residual mappings, have
been adapted to analyze and interpret tire tread images, enabling the accurate
classification of tire conditions into categories such as ‘good’ and ‘defective’
The methodology encompasses pre-processing of tire image datasets to ensure
uniformity and enhance feature recognition, followed by the implementation of
ResNet34 and ResNet50 models for feature extraction and classification tasks.
The performance of both architectures was meticulously evaluated, revealing
their efficacy in capturing the intricate patterns and anomalies indicative of
varying tire health statuses. The comparative analysis highlights the strengths
of cach model in handling complex image-based classification challenges, with
ResNet50 demonstrating marginally superior accuracy due to its increased
depth and complexity, which is beneficial for capturing finer details in tire
tread images. This project not only underscores the potential of deep leaming
in the automotive industry's shift towards predictive maintenance but also
provides a scalable model for future applications i vehicle diagnostics and
safety assessments. Methodologically, the project embarked on an extensive
preprocessing  phase, wherein tire images were standardized to mitigate

variations in lighting, angle, and scalc.




CO’s-PO’s & PSO’s MAPPING

CO’s|PO’s PSO’s
1 2 3t Lyl 5 6 7 8 9 |10 | 11 | 12 | 1 2 3
1 2 2 1 2511581 - - - 1 - - 1 - - -
2 1 2 - - 1 - - - - - - 1 - - -
3 2 3 1 - 1 - - - 2 - - - - - -
4 3 2 2 255 - - - 2 - - 2 - - -
5 1 1 - 2|1 - - - - - - 1 - - -
6 2 2 1 1 1 - - - - - - 1 - - -
AVg | 1.83 | 2 | 0.83 (1.16] 1 - - - 10.83| - - 1 - - -
1 - low, 2 - medium, 3 - high, *-' - no correlation
CCS355 NEURAL NETWORKS AND DEEP LEARNING LTPC
2023

COURSE OBJECTIVES:
e Tounderstand the basics in deep neural networks
o Tounderstand the basics of associative memory and unsupervised learning networks
o To apply CNN architectures of deep neural networks
e To analyze the key computations underlying deep learning, then use them to build and train
deep neural networks for various tasks.
e To apply autoencoders and generative models for suitable applications.

UNIT | INTRODUCTION 6
Neural Networks-Application Scope of Neural Networks-Artificial Neural Network: An Introduction-
Evolution of Neural Networks-Basic Models of Artificial Neural Network- Important Terminologies of
ANNs-Supervised Learning Network.

UNIT Il ASSOCIATIVE MEMORY AND UNSUPERVISED LEARNING NETWORKS 6
Training Algorithms for Pattern Association-Autoassociative Memory Network-Heteroassociative
Memory  Network-Bidirectional  Associative  Memory (BAM)-Hopfield Networks-Iterative
Autoassociative Memory Networks-Temporal Associative Memory Network-Fixed Weight
Competitive Nets-Kohonen Self-Organizing Feature Maps-Learning Vector Quantization-Counter
propagation Networks-Adaptive Resonance Theory Network.

UNIT 1 THIRD-GENERATION NEURAL NETWORKS 6

Spiking Neural Networks-Convolutional Neural Networks-Deep Learning Neural Networks-Extreme
Learning Machine Model-Convolutional Neural Networks: The Convolution Operation — Motivation —
Pooling — Variants of the basic Convolution Function — Structured Outputs — Data Types — Efficient
Convolution Algorithms — Neuroscientific Basis — Applications: Computer Vision, Image Generation,
Image Compression.

UNIT IV DEEP FEEDFORWARD NETWORKS 6
History of Deep Learning- A Probabilistic Theory of Deep Learning- Gradient Learning — Chain Rule
and Backpropagation - Regularization: Dataset Augmentation — Noise Robustness -Early Stopping,
Bagging and Dropout - batch normalization- VC Dimension and Neural Nets.
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UNIT V RECURRENT NEURAL NETWORKS 6
Recurrent Neural Networks: Introduction — Recursive Neural Networks — Bidirectional RNNs — Deep
Recurrent Networks — Applications: Image Generation, Image Compression, Natural Language
Processing. Complete Auto encoder, Regularized Autoencoder, Stochastic Encoders and Decoders,
Contractive Encoders.

30 PERIODS
LAB EXPERIMENTS: 30 PERIODS

1. Implement simple vector addition in TensorFlow.

Implement a regression model in Keras.

Implement a perceptron in TensorFlow/Keras Environment.
Implement a Feed-Forward Network in TensorFlow/Keras.
Implement an Image Classifier using CNN in TensorFlow/Keras.
Improve the Deep learning model by fine tuning hyper parameters.

Implement a Transfer Learning concept in Image Classification.

G014 SNETERERON, e CR DD

Using a pre trained model on Keras for Transfer Learning

9. Perform Sentiment Analysis using RNN

10. Implement an LSTM based Autoencoder in TensorFlow/Keras.
11. Image generation using GAN

Additional Experiments:
12. Train a Deep learning model to classify a given image using pre trained model
13. Recommendation system from sales data using Deep Learning
14. Implement Object Detection using CNN

15. Implement any simple Reinforcement Algorithm for an NLP problem

TOTAL: 60 PERIODS
COURSE OUTCOMES:
At the end of this course, the students will be able to:
CO1: Apply Cenvolution Neural Network for image processing.
CO2: Understand the basics of associative memory and unsupervised learning networks.
CO3: Apply CNN and its variants for suitable applications.
CO4: Analyze the key computations underlying deep learning and use them to build and train deep
neural networks for various tasks.
COS5: Apply autoencoders and generative models for suitable applications.

TEXT BOCKS:

1. lan Goodfellow, Yoshua Bengio, Aaron Courville, “Deep Learning”, MiT Press, 2016.
2. Francois Chollet, “Deep Learning with Python”, Second Edition, Manning Publications,

2021.
REFERENCES:
1. Aurélien Géron, “Hands-On Machine Learning with Scikit-Learn and TensorFlow”, Oreilly,
2018.
2. Josh Patterson, Adam Gibson, “Deep Learning: A Practitioner's Approach”, O'Reilly Media,
2017.
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3. Charu C. Aggarwal, “Neural Networks and Deep Learning: A Textbook”, Springer
International Publishing, 1st Edition, 2018.

Noo s

Algorithm, Synthesis and Applications”, PHI Learning, 2017.

&

Learn Keras for Deep Neural Networks, Jojo Moolayil, Apress,2018
Deep Learning Projects Using TensorFlow 2, Vinita Silaparasetty, Apress, 2020
Deep Learning with Python, FRANCOIS CHOLLET, MANNING SHELTER ISLAND,2017.

S Rajasekaran, G A Vijayalakshmi Pai, “Neural Networks, Fuzzylogic and Genetic

Pro Deep Learning with TensorFlow, Santanu Pattanayak, Apress,2017

9. James A Freeman, David M S Kapura, “Neural Networks Algorithms, Applications, and
Programming Techniques”, Addison Wesley, 2003.

CO’s-PO’s & PSO’s MAPPING

CO’sPO’s PSO’s
1 2 3 4| 5 6 7 8 9 10 | 11 | 12 | 1 2 3
1 3 2 3 218 1 - - 2 1 - - 2 2 1
2 3 1 2 Tal= - - - - 1 2 2 - 1 -
3 3 3 3 3| 3 1 - - 2 1l - 2 2 1
4 3 3 3 3% 3 - - - 2 - 2 3 2 2 2
5 1 1 3 2. 3 - - - 2 - - - 1 1 -
AVg.| 26 |2| 28 2212404 O 0 [16]06]| 0.8 1 (14|16 ] 0.8
1 -low, 2 - medium, 3 - high, ‘-' - no correlation
CCS369 TEXT AND SPEECH ANALYSIS LTPC
2023

COURSE OBJECTIVES:

UNIT I

Understand natural language processing basics
Apply classification algorithms to text documents
Build question-answering and dialogue systems
Develop a speech recognition system

Develop a speech synthesizer

NATURAL LANGUAGE BASICS

6

Foundations of natural language processing — Language Syntax and Structure- Text Preprocessing
and Wrangling — Text tokenization — Stemming — Lemmatization — Removing stop-words — Feature
Engineering for Text representation — Bag of Words model- Bag of N-Grams model — TF-IDF model

Suggested Activities

e Flipped classroom on NLP
© Implementation of Text Preprocessing using NLTK
e Implementation of TF-IDF models

Suggested Evaluation Methods
e Quiz on NLP Basics
e Demonstration of Programs
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COURSE OUTCOMES:

At the end of this course, the students will be able to:

CO1: Understand the basics of image processing techniques for computer vision and video analysis.
CO2: Explain the techniques used for image pre-processing.

CO3: Develop various object detection techniques.

CO4: Understand the various face recognition mechanisms.

CO5: Elaborate on deep learning-based video analytics.

TEXT BOOK:

1. Milan Sonka, Vaclav Hlavac, Roger Boyle, “Image Processing, Analysis, and Machine
Vision”, 4nd edition, Thomson Learning, 2013.

2. Vaibhav Verdhan,(2021, Computer Vision Using Deep Learning Neural Network
Architectures with Python and Keras,Apress 2021(UNIT-III,1V and V)

REFERENCES

1. Richard Szeliski, “Computer Vision: Algorithms and Applications”, Springer Verlag London

2. Limited,2011.

3. Caifeng Shan, FatihPorikli, Tao Xiang, Shaogang Gong, “Video Analytics for Business
Intelligence”, Springer, 2012.

4. D.A. Forsyth, J. Ponce, “Computer Vision: A Modern Approach”, Pearson Education, 2003.

5. E.R. Davies, (2012), “Computer & Machine Vision”, Fourth Edition, Academic Press.

CO’s-PO’s & PSO’s MAPPING

CO’sPO’s PSO’s
1 2 3 45 6 7 8 9 L0t A2 e 2 3
1 1 2 DAl - - - 3 3 2 1 2 1 3
2 2 2 3 Sl <o) - - - 3 2 1 1 2 2 1
3 1 2 2 25553 - - - 1 2 1 2 1 1 3
4 1 2 3 213 - - - 2 2 2 3 2 2 2
5 3 2 1 38 2 - - - 2 1 1 3 3 2 1
AVg.| 2 |1.8] 22 24 26| - - = B0 2 N4 2 2 |16 2
1 -low, 2 - medium, 3 - high, ‘-' - no correlation
CCS338 COMPUTER VISION LTPC
240 2.3
COURSE OBJECTIVES:
o Tounderstand the fundamentai concepts related to Image formation and processing.
e 1o learn feature detection, matching and detection
e To become familiar with feature based alignment and motion estimation
e To develop skills on 3D reconstruction _
e Tounderstand image based rendering and recognition
UNIT | INTRODUCTION TO IMAGE FORMATION AND PROCESSING 6

Computer Vision - Geometric primitives and transformations - Photometric image formation - The
digital camera - Point operators - Linear filtering - More neighborhood operators - Fourier transforms
- Pyramids and wavelets - Geometric transformations - Global optimization.
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CCC349 IMAGE AND VIDEO ANALYTICS LeTePiC

2:023

COURSE OBJECTIVES:

e To understand the basics of image processing techniques for computer vision.

e To learn the techniques used for image pre-processing.

e Todiscuss the various object detection techniques.

o To understand the various Object recognition mechanisms.

e To elaborate on the video analytics techniques.
UNIT | INTRODUCTION 6
Computer Vision — Image representation and image analysis tasks - Image representations —
digitization — properties — color images — Data structures for Image Analysis - Levels of image data
representation - Traditional and Hierarchical image data structures.

UNIT II IMAGE PRE-PROCESSING 6
Local pre-processing - Image smoothing - Edge detectors - Zero-crossings of the second derivative
- Scale in image processing - Canny edge detection - Parametric edge models - Edges in multi-
speralct images - Local pre-processing in the frequency domain - Line detection by local pre-
processing operators - Image restoration.

UNIT 1l OBJECT DETECTION USING MACHINE LEARNING 6
Object detection— Object detection methods — Deep Learning framework for Object detection—
bounding box approach-Intersection over Union (loU) —Deep Learning Architectures-R-CNN-Faster
R-CNN-You Only Look Once(YOLO)-Salient features-Loss Functions-YOLO architectures

UNIT IV FACE RECOGNITION AND GESTURE RECOGNITION 6
Face Recognition-Introduction-Applications of Face Recognition-Process of Face Recognition-
DeepFace solution by Facebook-FaceNet for Face Recognition- Implementation using FaceNet-
Gesture Recognition.

UNITV VIDEO ANALYTICS 6

Video Processing — use cases of video analytics-Vanishing Gradient and exploding gradient problem-
RestNet architecture-RestNet and skip connections-Inception Network-GoogleNet architecture-
Improvement in Inception v2-Video analytics-RestNet and Inception v3.

30 PERIODS
LIST OF EXERCISES 30 PERIODS

1. Write a program that computes the T-pyramid of an image.

2. Write a program that derives the quad tree representation of an image using the homogeneity
criterion of equal intensity

3. Develop programs for the following geometric transforms: (a) Rotation (b) Change of scale
(c) Skewing (d) Affine transform calculated from three pairs of corresponding points (e)
Bilinear transform calculated from four pairs of corresponding points.

4. Develop a program to implement Object Detection and Recognition

5. Develop a program for motion analysis using moving edges, and apply it to your image
sequences.

6. Develop a program for Facial Detection and Recognition

7. Write a program for event detection in video surveillance system

TOTAL: 60 PERIODS
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ABSTRACT

Deep learning approach is used to predict the chance of acquiring several types
of malignancies, including breast, lung and skin cancer. To find patterns and risk
factors linked to each kind of cancer, deep learning algorithms, such as
convolutional neural networks and recurrent neural networks, are trained on
enormous databases of patient data, including genetic markers, lifestyle variables,
and medical history. Deep leaming algorithms can accurately forecast an
individual’s risk of acquiring lung, Skin, breast cancer by evaluating these
intricate datasets. Results indicate varied performance across cancer types, with
breast, lung, and skin cancer models cxhibiting high accuracy (&gt;98%) and
lower validation losses, suggesting strong generalization capabilities. These
findings high lights the DL’s potential in enhancing cancer detection, early

diagnosis, and personalized treatment planning.
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ABSTRACT

In the ficld of Human-Computer Interaction (HCI), the demand for hands-
{'"vffé.frcc and accessible computing solutions is increasing. Traditional input devices
hku mice and keyboards impose physical limitations, making them less accessible
:ﬂfff.j-;to individuals with disabilitics. To address this challenge, the proposed system, "A
.“-iViSion-Powcrcd Computing: Virtual Mousc Via Eye Tracking ," introduces an
,:.Einnovativc, Al-driven, contactless interface for controlling a computer cursor using

. .cyc movements.

] This system leverages Computer Vision Techniques, OpenCV, and Python to
dctcut and track the user's eye position, enabling cursor movement, clicking, and
.',i,i_fscrolling functions. A standard webcam is used to capture real-time video frames,
;V’I‘;','jwhich are processed to analyze gaze direction and blinking patterns. Unlike
\;»A;“traditional eye-tracking systems that require specialized hardware, this approach
makes use of cost-effective and widely available resources, ensuring accessibility

: Eéand case of deployment on PC platforms.
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COURSE OUTCOMES:

At the end of this course, the students will be able to:

CO1: Understand the basics of image processing techniques for computer vision and video analysis.
CO2: Explain the techniques used for image pre-processing.

CO3: Develop various object detection techniques.

CO04: Understand the various face recognition mechanisms.

CO5: Elaborate on deep learning-based video analytics.

TEXT BOOK:

1. Milan Sonka, Vaclav Hlavac, Roger Boyle, “Image Processing, Analysis, and Machine
Vision”, 4nd edition, Thomson Learning, 2013.

2. Vaibhav Verdhan,(2021, Computer Vision Using Deep Learning Neural Network
Architectures with Python and Keras,Apress 2021(UNIT-III,IV and V)

REFERENCES

1. Richard Szeliski, “Computer Vision: Algorithms and Applications”, Springer Verlag London

2. Limited,2011.

3. Caifeng Shan, FatihPorikli, Tao Xiang, Shaogang Gong, “Video Analytics for Business
Intelligence”, Springer, 2012.

4. D.A. Forsyth, J. Ponce, “Computer Vision: A Modern Approach”, Pearson Education, 2003.

5. E.R. Davies, (2012), “Computer & Machine Vision”, Fourth Edition, Academic Press.

CO’s-PO’s & PSO’s MAPPING

CO’s |PO’s PSO’s
1 2 3 4| 5 6 7 8 9 10 | 11 | 12 | 1 2 3
1 3 1 2 2| 2 - - - 3 3 2 1 2 1 3
2 2 2 3 35S - - - 3 2 1 1 2 2 1
3 1 2 2 24|43 - - - 1 2 1 2 1 1 3
4 1 2 3 2| 3 - - - 2 2 2 3 2 2 2
5 3 2 1 34 2 - - - 2 1 1 3 3 2 1
AVg. 2 |18/ 22 |24/ 26| - - o SEDIIT 52 At D 2 |16 2
1 -low, 2 - medium, 3 - high, ‘' - no correlation
CCS338 COMPUTER VISION LTPC
2023
COURSE OBJECTIVES:

« Tounderstand the fundamental concepts related to Image formation and processing.
e Tolearn feature detection, matching and detection

e To become familiar with feature based alignment and motion estimation

e Todevelop skills on 3D reconstruction

e Tounderstand image based rendering and recognition

UNIT I INTRODUCTION TO IMAGE FORMATION AND PROCESSING 6

Computer Vision - Geometric primitives and transformations - Photometric image formation - The
digital camera - Point operators - Linear filtering - More neighborhood operators - Fourier transforms
- Pyramids and wavelets - Geometric transformations - Global optimization.
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UNIT Il FEATURE DETECTION, MATCHING AND SEGMENTATION 6

Points and patches - Edges - Lines - Segmentation - Active contours - Split and merge - Mean shift
and mode finding - Normalized cuts - Graph cuts and energy-based methods.

UNIT It FEATURE-BASED ALIGNMENT & MOTION ESTIMATION 6

2D and 3D feature-based alignment - Pose estimation - Geometric intrinsic calibration - Triangulation
- Two-frame structure from motion - Factorization - Bundle adjustment - Constrained structure and
motion - Translational alignment - Parametric motion - Spline-based motion - Optical flow - Layered
motion.

UNIT IV 3D RECONSTRUCTION 6

Shape from X - Active rangefinding - Surface representations - Point-based representations-
Volumetric representations - Model-based reconstruction - Recovering texture maps and albedosos.

UNIT V IMAGE-BASED RENDERING AND RECOGNITION 6

View interpolation Layered depth images - Light fields and Lumigraphs - Environment mattes -
Video-based rendering-Object detection - Face recognition - Instance recognition - Category
recognition - Context and scene understanding- Recognition databases and test sets.

30 PERIODS

PRACTICAL EXERCISES: 30 PERIODS
LABORATORY EXPERIMENTS:

Software needed:

OpenCV computer vision Library for OpenCV in Python / PyCharm or C++ / Visual Studio or or
equivalent

« OpenCV Installation and working with Python
o Basic Image Processing - loading images, Cropping, Resizing, Thresholding, Contour
" analysis, Bolb detection

e Image Annotation — Drawing lines, text circle, rectangle, ellipse on images

e Image Enhancement - Understanding Color spaces, color space conversion, Histogram
equialization, Convolution, Image smeothing, Gradients, Edge Detection

« Image Features and Image Alignment — Image transforms — Fourier, Hough, Extract ORB
Image features, Feature matching, cloning, Feature matching based image alignment

« Image segmentation using Graphcut / Grabcut

e Camera Calibration with circular grid

e« Pose Estimation

e 3D Reconstruction — Creating Depth map from stereo images

e Object Detection and Tracking using Kalman Filter, Camshift

1. docs.opencv.org
2. htips://opencv.org/opencv-free-course/
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COURSE OUTCOMES:

At the end of this course, the students will be able to:
CO1:To understand basic knowledge, theories and methods in image processing and computer

vision.

C0O2:To implement basic and some advanced image processing technigues in OpenCV.

CO3:To apply 2D a feature-based based image alignment, segmentation and motion estimations.
CO4:To apply 3D image reconstruction techniques

CO5:To design and develop innovative image processing and computer vision applications.

TEXT BOOKS:
1. Richard Szeliski, “Computer Vision: Algorithms and Applications”, Springer- Texts in
Computer Science, Second Edition, 2022.
2. Computer Vision: A Modern Approach, D. A. Forsyth, J. Ponce, Pearson Education, Second
Edition, 2015.
REFERENCES:

1. Richard Hartley and Andrew Zisserman, Multiple View Geometry in Computer Vision,
Second Edition, Cambridge Univeréity Press, March 2004.

2. Christopher M. Bishop; Pattern Recognition and Machine Learning, Springer, 2006

3. E. R. Davies, Computer and Machine Vision, Fourth Edition, Academic Press, 2012.

CO’s-PO’s & PSO’s MAPPING

CO’sPO’s PSO’s
1 2 3 4| 5 6 7 8 9 | 10 | 11 A2 010 2 3
1 3 1 1 il - - - 2 1 3 2 2 el 1
2 3 3 3 2| 3 - 1 - 2 1 2 2 3| 1 2
3 3 3 2 24 .3 - - - 1 1 2 2 3| 2 2
4 2 3 3 2553 - - - Z 1 2 3 2 | 2 3
5 2 3 3 2| 2 2 - - 3 1 2 3 3l 3 3
AVg.| 2.6 |26/ 24 [1.8/ 24 |04 |0.25| O 2 1 2.2 (72412618 [ 2.2
1 - low, 2 - medium, 3 - high, ‘-' - no correlation
CCS334 BIG DATA ANALYTICS L T--PC
2023
COURSE OBJECTIVES:
e Tounderstand big data.
e Tolearn and use NoSQL big data management.
e To learn mapreduce analytics using Hadoop and related tools.
e To work with map reduce applications
e Tounderstand the usage of Hadoop related tools for Big Data Analytics
UNIT I UNDERSTANDING BIG DATA 5

Introduction to big data — convergence of key trends — unstructured data — industry examples of big
data — web analytics — big data applications— big data technologies — introduction to Hadoop — open
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ABSTRACT

In today's fast-paced digital world, effective governance relics on prompt and
efficient public grievance redressal. However, traditional complaint systems
are often slow, inefficient, and lack transparency, leading to frustration among
citizens and delays in resolving critical issues. To address these challenges, this
project proposes a digital petition management system designed to streamline
the process of lodging and resolving public grievances efficiently. This system
provides a centralized platform where citizens can register their complaints,
submit petitions with detailed descriptions, attach relevant images, and provide
GPS-based location proof to ensure the authenticity of their issues. Built using
Node.js, Express.js, React.js, and MongoDB, the platform ensures secure
authentication, role-based access, and a user-friendly dashboard for both
complainants and administrators. extracting and comparing different
characteristics between legitimate and phishing URLs, the suggested method
uses gradient boosting classifier to identify phishing URLs. The studies'
findings demonstrate that the suggested approach successfully identifies

legitimate websites from bogus ones in real time.



TEXT BOOKS: , '
1. Michael Minelli, Michelle Chambers, and AmbigaDhiraj, "Big Data, Big Analytics:
Emerging Business Intelligence and Analytic Trends for Today's Businesses", Wiley,
2013.

2. Eric Sammer, "Hadoop Operations", O'Reilley, 2012.
3. Sadalage, Pramod J. “NoSQL distilled”, 2013

REFERENCES:
1. E. Capriolo, D. Wampler, and J. Rutherglen, "Programming Hive", O'Reilley, 2012.
2. Lars George, "HBase: The Definitive Guide", O'Reilley, 2011.
3. Eben Hewitt, "Cassandra: The Definitive Guide", O'Reilley, 2010.
4, Alan Gates, "Programming Pig", O'Reilley, 2011.

CO’s-PO’s & PSO’s MAPPING

CO’s|PO’s PSO’s
1 2 3 4| 5 6 7 8 9 | 10 | 11 12 | 1| 2 3
1 3 3 3 Bil 3 - - - 2 2 3 1 1 3 3
2 3 3 2 3-8 2 - - - 2 2 3 3 2.3 2
3 3 3 3 20 3 - - - 2 2 1 2 25505 3
4 2 3 3 k3 - - - 2 2 3 2 il -3 2
5 3 3 3 34[."3 - - - 3 1 3 2 -2 3
AVg.| 2.8 |3 | 28 (2.8 28| - - - 22|18 ] 26 2 (22|28 26
1 -low, 2 - medium, 3 - high, ‘-' - no correlation
CCS375 WEB TECHNOLOGIES LTPC
2. 0.2.3:
COURSE OBJECTIVES:
o Tounderstand different Internet Technologies
e Tolearn java-specific web services architecture
e To Develop web applications using frameworks
UNIT I WEBSITE BASICS, HTML 5, CSS 3, WEB 2.0 7

Web Essentials: Clients, Servers and Communication — The Internet — World wide web — HTTP
Request Message — HTTP Response Message — Web Clients — Web Servers — HTML5 — Tables —
Lists — Image — HTML5 control elements — Drag and Drop — Audio — Video controls - CSS3 — Inline,
embedded and external style sheets — Rule cascading — Inheritance — Backgrounds — Border
Images — Colors — Shadows — Text — Transformations — Transitions — Animations. Bootstrap
Framework

UNIT I CLIENT SIDE PROGRAMMING 6
Java Script: An introduction to JavaScript—JavaScript DOM Model-Exception Handling-Validation-
Built-in objects-Event Handling- DHTML with JavaScript- JSON introduction — Syntax — Function
Files.

UNIT IHi SERVER SIDE PROGRAMMING 9
Servlets: Java Servlet Architecture- Servlet Life Cycle- Form GET and POST actions- Session
Handling- Understanding Cookies- DATABASE CONNECTIVITY: JDBC.
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UNIT IV PHP and XML ' 6
An introduction to PHP: PHP- Using PHP- Variables- Program control- Built-in functions- Form
Validation. XML: Basic XML- Document Type Definition- XML Schema, XML Parsers and Validation,
XSL,

UNIT V INTRODUCTION TO ANGULAR and WEB APPLICATIONS FRAMEWORKS 6
Introduction to AngulardS, MVC Architecture, Understanding ng attributes, Expressions and data
binding, Conditional Directives, Style Directives, Controllers, Filters, Forms, Routers, Modules,

Services; Web Applications Frameworks and Tools — Firebase- Docker- Node JS- React- Django-
Ul & UX.

COURSE OUTCOMES:
CO1: Construct a basic website using HTML and Cascading Style Sheets
CO2: Build dynamic web page with validation using Java Script objects and by applying different
event handling mechanisms.
CO3: Develop server side programs using Servlets and JSP.
CO4: Construct simple web pages in PHP and to represent data in XML format.
CO5: Develop interactive web applications.
30 PERIODS
PRACTICAL EXERCISES: 30 PERIODS
List Of Experiments:
1. Create a web page with the following using HTML.
To embed an image map in a web page.
To fix the hot spots.
Show all the related information when the hot spots are clicked.
2. Create a web page with all types of Cascading style sheets.
3. Client Side Scripts for Validating Web Form Controls using DHTML.
4. Installation of Apache Tomcat web server.
5. Write programs in Java using Servlets:
e Toinvoke servlets from HTML forms.
e Session Tracking.
6. Write programs in Java to create three-tier applications using JSP and Databases
e For conducting on-line examination.
e For displaying student mark list. Assume that student information is available in a database
which has been stored in a database server.
7. Programs using XML — Schema — XSLT/XSL.

TOTAL:60 PERIODS
TEXTBOOKS
1. Deitel and Deitel and Nieto, Internet and World Wide Web - How to Program, Prentice Hall, 5th
Edition, 2011.
2. Jeffrey C and Jackson, Web Technologies A Computer Science Perspective, Pearson
Education, 2011.
3. Angular 6 for Enterprise-Ready Web Applications, Doguhan Uluca, 1st edition, Packt
Publishing
REFERENCES:
1. Stephen Wynkoop and John Burke “Running a Perfect Website”, QUE, 2nd Edition,1999.
2. Chris Bates, Web Programming — Building Intranet Applications, 3rd Edition, Wiley
Publications, 20089.
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3. Gopalan N.P. and Akilandeswari J., “Web Technology”, Prentice Hall of India, 2011.

UttamK.Roy, “Web Technologies”, Oxford University Press, 2011.

5. Angular: Up and Running: Learning Angular, Step by Step, Shyam Seshadri, 1st edition,
O'Reilly
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COURSE OBJECTIVES:
e To learn development of native applications with basic GUI Components
e To develop cross-platform applications with event handling
e To develop applications with location and data storage capabilities
« To develop web applications with database access

UNIT I FUNDAMENTALS OF MOBILE & WEB APPLICATION DEVELOPMENT 6
Basics of Web and Mobile application development, Native App, Hybrid App, Cross-platform App,
What is Progressive Web App, Responsive Web design,

UNIT I NATIVE APP DEVELOPMENT USING JAVA 6
Native Web App, Benefits of Native App, Scenarios to create Native App, Tools for creating Native
App, Cons of Native App, Popular Native App Dev elopment Frameworks, Java & Kotlin for
Android, Swift & Objective-C for iOS, Basics of React Native, Native Components, JSX, State, Props

UNIT Il HYBRID APP DEVELOPMENT 6
Hybrid Web App, Benefits of Hybrid App, Criteria for creating Native App, Tools for creating
Hybrid App, Cons of Hybrid App, Popular Hybrid App Development Frameworks, lonic, Apache
Cordova, :

UNIT IV CROSS-PLATFORM APP DEVELOPMENT USING REACT-NATIVE 6
What is Cross-platform App, Benefits of Cross-platform App, Criteria for creating Cross-platform
App, Tools for creating Cross-platform App, Cons of Cross-platform App, Popular Cross-
platform App Development Frameworks, Flutter, Xamarin, React-Native, Basics of React Native,
Native Components, JSX, State, Props

UNITV NON-FUNCTIONAL CHARACTERISTICS OF APP FRAMEWORKS 6
Comparison of different App frameworks, Build Performance, App Performance, Debugging
capabilities, Time to Market, Maintainability, Ease of Development, Ul/UX, Reusability
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ABSTRACT

The Al Study Assistant Using JavaScript (React, Node.js, and API Key Integration) is a web-
based conversational assistant that enables real-time interactions with users by leveraging artificial
intelligence. This project integrates Open Al's GPT-4 API into a full-stack JavaScript application,
creating an intelligent Study Assistant capable of generating dynamic and contextually relevant
responses. The Study Assistant is designed to simulate human-like conversations, enhancing user

engagement and providing instant replies based on natural language input.

The system is built using React.js for the frontend, providing an intuitive and user-friendly
chat interface, while the backend, developed using Node.js and Express.js, acts as an intermediary
between the frontend and the Al model, processing API requests securely and efficient ty. This Study
Assistant dynamically processes user inputs, understands context, and formulates relevant replies on
the go, making it suitable for applications such as customer service automation, Al-driven tutoring

systems, virtual assistants, and knowledge-based inquiry platforms.

This project demonstrates how modern web technologies can seamlessly integrate with Al

services, offering a scalable and interactive Study Assistant experience for various domains. By

Study Assistant serves as a foundation for future advancements in Al-powered web applications.

v
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TEXT BOOKS:
1. Michael Minelli Michelle Chambers, and AmbigaDhiraj, "Big Data, Big Analytics:

Emerging Business Intelligence and Analytic Trends for Today's Businesses”, Wiley,
2013.

2. Eric Sammer, "Hadoop Operations”, O'Railley, 2012.
3. Sadalage, Pramod J. “NoSQL distilled”, 2013

REFERENCES:
1. E. Capriolo, D. Wampler, and J. Rutherglen, "Programming Hive", O'Reilley, 2012.
2. Lars George, "HBase: The Definitive Guide", O'Reilley, 2011.
3. Eben Hewitt, "Cassandra: The Definitive Guide", O'Reilley, 2010.
4. Alan Gates, "Programming Pig", O'Reilley, 2011.

CO's-PO’s & PSO’s MAPPING

CO’s PO’s PE0's
4 2 3 4| 5 6 7 8 940 112 2 3
1 3 3 3 3 3 - - - 2 2 3 1 1.8 3
2 3 3 2 34%.2 - - - 2 2 3 3 2| 3 2
3 3 3 3 257 3 - - - 2 2 1 2 21 3 3
4 2 3 3 L] - - - 2 2 3 2 gLl 3 2
5 3 3 3 3373 - - - 3 1 3 2 3= 2 3
AVg.| 28 |3 | 28 28 28| - - - 122118 )26 | 2. .:22|28]|26
1 -=low, 2 - medium, 3 - high, ‘' - no correlation
CC8375 WEB TECHNOLOGIES LTPC
2023
COURSE OBJECTIVES:
e Tounderstand different Internet Technologies
« Tolearn java-specific web services architecture
« To Develop web applications using frameworks
UNIT | WEBSITE BASICS, HTML 5, CSS5 3, WEB 2.0 7

Web Essentials: Clients, Servers and Communication — The Internet — World wide web — HTTP
Request Message — HTTP Response Message ~ Web Clients -~ Web Servers — HTML5 — Tables —
Lists — Image — HTMLS5 control elements — Drag and Drop — Audio — Video controls - CSS3 —Inline,
embedded and external style sheets — Rule cascading — Inheritance — Backgrounds — Border

Images — Colors — Shadows — Text — Transformations — Transitions — Animations. Bootstrap
Framework

UNIT O CLIENT SIDE PROGRAMMING _ 6
Java Script: An introduction to JavaScript—JavaScript DOM Model-Exception Handling-Validation-

Built-in objects-Event Handling- DHTML with JavaScript- JSON introduction — Syntax — Function
Files.

URNIT Il SERVER SIDE PROGRAMMING 5
Servlets: Java Serviet Architecture- Servilet Life Cycle- Form GET and POST actions- Session
Handling- Understanding Cookies- DATABASE CONNECTIVITY: JDBC.

120



UNIT IV PHP and XML 6
An introduction to PHP: PHP- Using PHP- Variables- Program control- Built-in functions- Form

Validation. XML: Basic XML- Document Type Definition- XML Schema, XML Parsers and Validation,
XSL,

UNITV INTRODUCTION TO ANGULAR and WEB APPLICATIONS FRAMEWORKS 6
Introduction to Angulards, MVC Architecture, Understanding ng attributes, Expressions and data
binding, Conditional Directives, Style Directives, Controllers, Filters, Forms, Routers, Modules,
Services; Web Applications Frameworks and Tools ~ Firebase- Docker- Node JS- React- Django-
Ul & UX.

CCOURSE QUTCOMES:
CO1: Construct a basic website using HTML and Cascading Style Sheets
C02: Build dynamic web page with validation using Java Script objects and by applying different
event handling mechanisms.
CO3: Develop server side programs using Setvlets and JSP.
CO4: Construct simple web pages in PHP and {o represent data in XML format.
COS5: Develop interactive web applications,
30 PERIODS

PRACTICAL EXERCISES: 30 PERIODS
List Of Experiments:
1. Create a web page with the following using HTML.

* Toembed an image map in a web page.

* Tofix the hot spots.

* Show all the related information when the hot spots are clicked.
2. Create a web page with all types of Cascading style sheets.
3. Client Side Scripts for Validating Web Form Controls using DHTML.
4. Instaliation of Apache Tomcat web server.
5. Write programs in Java using Servlets:

e To invoke servlets from HTML forms.

s Session Tracking.
6. Write programs in Java to create three-tier applications using JSP and Databases

¢ For conducting on-line examination.

¢ For displaying student mark list. Assume that student information is available in a database

which has been stored in a database server.

7. Programs using XML — Schema — XSLT/XSL.

TOTAL:60 PERIODS
TEXTBOOKS

1. Deitel and Deitel and Nieto, Internet and World Wide Web - How to Program, Prentice Hall, bth
Edition, 2011.
2. Jeffrey C and Jackson, Web Technologies A Computer Science Perspective, Pearson
Education, 2011.
3. Angular 6 for Enterprise-Ready Web Applications, Doguhan Uluca, 1st edition, Packt
Publishing
REFERENCES:
1. Stephen Wynkoop and John Burke ‘Running a Perfect Website”, QUE, 2nd Edition,1999.

2. Chris Bates, Web Programming — Building Intranet Applications, 3rd Edition, Wiley
Publications, 2009.

121



Gopalan N.P. and Akilandeswari J., “Web Technology”, Prentice Hall of India, 2011,
UttamK.Roy, "Web Technologies”, Oxford University Press, 2011.

5. Angular: Up and Running: Learning Angular, Step by Step, Shyam Seshadri, 1st edition,
O'Reilly

e

CO's-PO’'s & PSO’s MAPPING

CO'sPO’s PS0’s
1 2 3 41 8 6 7 8 g 10 14 12 1 2 3
1 a 2 3 3] 3 - 1 3 3 1 31 2 3
2 2 2 2 11 2 - - - 2 2 1 3 12 2 2
3 1 1 3 21 3 - - - 1 2 1 1 11 2 1
4 2 3 3 11 2 - - - 2 1 2 2 22 2
5 1 2 3 2] 2 - - - 2 1 3 1 111 2
AVg.] 18 [2]| 28 1.8 24| - - - 118118} 2 |16 i1.8] 18 2
1 - low, 2 - medium, 3 - high, -’ - no correlation
CCs332 APP DEVELOPMENT LTPC
2 023
COURSE OBJECTIVES:
¢ Tolearn development of native applications with basic GU! Components
s To develop cross-platform applications with event handling
e Todevelop applications with location and data storage capabilities
« Todevelop web applications with database access
URNIT | FUNDAMENTALS OF MOBILE & WER APPLICATION DEVELOPMENT 6

Basics of Web and Mobile application development, Native App, Hybrid App, Cross-platform App,
What is Progressive Web App, Responsive Web design,

UNITH NATIVE APP DEVELOPMENT USING JAVA 6
Native Web App, Benefits of Native App, Scenarios to create Native App, Tools for creating Native
App, Cons of Native App, Popular Native App Dev elopment Frameworks, Java & Kotlin for
Android, Swift & Objective-C for i0S, Basics of React Native, Native Components, JSX, State, Props

URNIT Il HYBRID APP DEVELOPMENT 6
Hybrid Web App, Benefits of Hybrid App, Criteria  for creating Native App, Tools for creating
Hybrid App, Cons of Hybrid App, Popular Hybrid App Development Frameworks, lonic, Apache
Cordova,

UNIT IV CROSS-PLATFORM APP DEVELOPMENT USING REACT-NATIVE 6
What is Cross-platform App, Benefits of Cross-platform App, Criteria for creating Cross-platform
App, Tools for creating Cross-platform App, Cons of Cross-platform App, Popular Cross-
platform App Development Frameworks, Flutter, Xamarin, React-Native, Basics of React Native,
Native Components, JSX, State, Props

UNIT V NON-FUNCTIONAL CHARACTERISTICS OF APP FRAMEWORKS 6
Comparison of different App frameworks, Build Performance, App Performance, Debugging
capabilities, Time to Market, Maintainability, Ease of Development, UI/UX, Reusability

122



- L.
%
e )
PR
- - -
.
'
-
i I
- '
B '
- '
N -
PR T
- 1
, -t N

b ot s e e

RO

i -ty

" 'l' ‘;' -

s :}url.rjul

ST § P R m.u-'y;fa":
R m-:rl!‘fﬁ

- - - T L I U RS -
hl-.'.ﬂ e N et N
i} J.:qu AN e S, Ty

TP " -
"
a . ' N L R P N L T oL .
R Pt se T T T SR B .
e . - = 5 . = . - = -
.. e T R o el el e P The TR e
o : :
S : :
I i T e Ll L= TR
-r‘. -'!—i!' o . N -_:P"rd! N TR _—- B - _-n' = |E
- e 1 = P o o -y ] f e, .o -5 - '
- R "'_-1.‘1‘ s ' ; it FLAE !
B P T . He e AT e L =L .
. . . i s - S et A - T [
- . i 1 - T N N :
N . R N am - _= o N S ard oj—rm T o
- : B :
B - . - = - - - = == .- = . & e .- —
T e f k e - - (. - i N ., " ] E - » B T
R - R Pt B - o o - -
. N i - . — T
. . - = . - oo 1B - v &
B . A .'1' ' - £ o - = -
R - S o - . o Px
’ i S O : oA . ! T e
. : S v B A - DA ol
L T RO Y Akt o f e @T H
, . o .
B AN e - =
f'!'?—._l*h' b |51§_ =7 . . TLTEL
L

B I ~=F I N R CE R e Far i

T ri".lﬁ",F].Tr'. RS - .

B TR I J"'i"" '-TI'L:'-' '.'p'."é.l_"-_ Tt 4

B = -

TSR I ) Cagze

:. :ﬂaqa- ;mdﬁ!a’ DA SO0 1 S Red
{;-'- ,-t-e-.w *. m e wxaﬂnnil:ri '!n!l.g."l :w.;ﬁr o 1"-5- *.'-n:u' 1=l ‘-;{ £

N N "_- 14 - "

R .Q..-M_E;., VR OUIT A ThA L Tﬁ" B ool
e u'f"--ikﬂs-n M ..:.:-n‘.&q'.-.‘ r .‘:El.‘l IR Ry T M 1

B -1 B

£ e e - e L \a.pﬁa«.,m}a .;e-l Wi 2 g i

e i Wi r-#ﬂ,‘,-,;m,lue Sapel '._,.-wh-:,

| B r

I'li - 0Ly

-k EIRR ol :'a:'-:ﬂh_i..gg-ﬂ!'j;ﬂ ERE

- B

Em Bt e arhs i o RRanil A SaEY e
fenmxTl o e v R RRE - st At Y wosl unh ordye

o . D S TR AL T

= .

SEA S THESR 0 3 A T OYTE I ZROED | P

T g Mo by BiE L sl Eah 1. o --‘1 fud 2T g gg.!\ nrn-.-;rim;_n,r.i PERTRLs
B L - L ;_r.,.- BTy e

REE I A D W-—J wetasnl eh

KU ":_.-5-3 EE I dan Lmnfi s AR, e ShowariE’ hsmgilaed el gom e

¢ ARCL SN AT B8 0 SIS T D e ;Am?{!’;}hm A

MH SR K Sl el

-l ’_‘I.!_U
A3t A edrwwanted et o] qal TeeiE b sy
i T Ml 0 l'hmhmra a'n.nﬂ— AR i ikl o orniT e e

W .' . J'i"ﬁ’f"-ﬁ':- A

- <1
.
o __#'
o ll-
.
:U
' : 1.
PR
.
.
.
-
: Fa
-
Ll
- - _-I
. .
o
- »
.
.



2|

SMART LIGHTNING ARRESTER WITH ENERGY
HARVESTING AND EARLY WARNING SYSTEM FOR
ENHANCED SAFETY IN FIREWORK INDUSTRY

A PROJECT REPORT

Submitted by
ADHIRAI V 422121105002
ASRAF ALI A ' 422121105006
JAGANATHAN S 422121105018
VINOTH M 422121105311

in partial fulfillment for the award of the degree
of
BACHELOR OF ENGINEERING

in

ELECTRICAL AND ELECTRONICS ENGINEERING

ST. ANNE’S COLLEGE OF ENGINEERING AND TECHNOLOGY

PROGRESS THROUCH KNCWLEDGE

ANNA UNIVERSITY: CHENNAI 600 025

MAY 2025



ANNA UNIVERSITY: CHENNALI 600 025

BONAFIDE CERTIFICATE

Certified that this project report “SMART LIGHTNING ARRESTER WITH
ENERGY HARVESTING AND EARLY WARNING SYSTEM FOR ENHANCED
SAFETY IN FIREWORK INDUSTRY” is the bonafide work of “ ADHIRAI. V,
ASRAF ALI. A, JEGANATHAN. S, VINOTH. M ” who carried out the project

work under my supervision.

N

NS
SIGNATURE
V.Balaji

HEAD OF THE DEPARTMENT

Department of Electrical and Electronics
Engineering,
St. Anne’s College of Engineering and
Technology,

Panruti.

Submitted for the university examination held on

%\M\\%@’/é
EXTE

e
(¥}
INTERNAL X‘Mr@

J. Ramesh

SUPERVISOR

Assistant Professor,

Department of Electrical and Electronics
Engineering,

St. Anne’s College of Engineering and
Technology,

Panruti.

90 .85 - 5

AL EXAMINER



ABSTRACT

>R g

»Lightning strikes pose a significant threat to high-risk facilities, including oil and gas Q}E“;m‘..
mines, explosive storage sites such as firework industry , and data centres. These environments
house sensitive equipment, hazardous materials, and critical infrastructure that, if struck, can suffer

severe damage, leading to costly downtime or, Worse, catastrophic incidents like fires or explosions

»>Therefore, to reduce the risk of the firework accident in Tamilnadu, we have proposed the
advanced lightning protection system which has isolated LPS to reduce the risk of step and touch

potential from lightning strikes.

» Aside from installation purpose we have focused on the safety through grounding filters through
natural material to make it cost effective.

> And also speciality of our project is to harvest energy from lightning safely which is only about 10
% of energy using Early Streamer Emision L ightning arrester and it can be used as sustainable

renewable energy.



EE3701 HIGH VOLTAGE ENGINEERING EoEP S C
310503

COURSE OBJECTIVES:

e Various types of over voltages in power system and protection methods.

e Generation of over voltages in laboratories.

e Measurement of over voltages.

e Nature of Breakdown mechanism in solid, liquid and gaseous dielectrics.

e Testing of power apparatus and insulation coordination.

UNIT I OVER VOLTAGES IN ELECTRICAL POWER SYSTEMS 9

Causes of over voltages and its effects on power system — Lightning, switching surges and temporary
over voltages — Reflection and Refraction of Travelling waves- protection against over voltages
Insulation Coordination.

UNIT Il DIELECTRIC BREAKDOWN 9
Properties of Dielectric materials - Gaseous breakdown in uniform and non-uniform fields —Corona
discharges — Vacuum breakdown — Conduction and breakdown in pure and commercial liquids,
Maintenance of oil Quality — Breakdown mechanisms in solid and composite dielectrics- Applications
of insulating materials in electrical equipment.

UNIT I GENERATION AND MEASUREMENTS OF HIGH VOLTAGES AND HIGH

CURRENTS 9
Generation of High DC, AC, impulse voltages and currents - Analysis of DC/AC and Impulse generator
circuits - Tripping and control of impulse generators, Measurement of High voltages and High currents
— High Resistance with series ammeter — Dividers - Resistance, Capacitance and Mixed dividers -
Peak Voltmeter, Generating Voltmeters, Electrostatic Voltmeters — Sphere Gaps, High current shunts-
Digital techniques in high voltage measurement.

UNIT IV . HIGH VOLTAGE TESTING & INSULATION COORDINATION 9

High voltage testing of electrical power apparatus- Internaticnal and Indian standards — Power
frequency, impuise voltage and DC testing of Insulators, circuit breakers, bushing, isolators and

transformers - Insulation Coordination.

UNIT V APPLICATION IN INDUSTRY 9
Introduction — eiectrostatic applications- electrostatic precipitation, separation, painting / coating,
spraying, imaging, printing, Transport of materials — manufacturing of sand paper — Smoke particle
detector — Electrostatic spinning, pumping, propulsion — Ozone generation — Biomedical applications.
TOTAL: 45 PERIODS

TEXT BOOKS
1. M.S.Naidu and V. Kamarzaju, ‘High Voitage Engineering’, Tata McGraw Hill, Fifth
Edition, 2013.
2. E. Kuffel and W.S. Zaeng!, J.Kuifel, ‘High voltage Engineering fundamentals’,
Newnes Second Edition, Elsevier , New Delni, 2005.
3. C.L. Wadhwa, ‘High voitage Engineering’, New Age International Publishers, Fourth
Edition, 2020.
REFERENCES
1. L.L.Alston, High Voltage Technology, Oxford University Press, First Indian Editicn  20086.
2. C.L.Wadhwa, High voltage Engineering, New Age International Publishers, Fourih Edition,
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EE3007 SMART GRID LTPC
3003

COURSE OBJECTIVES:
e To understand the evolution of Smart and Interconnected energy systems.
o To understand the various challenges and benefits of smart grid and the national and
international initiatives taken
e To understand the concepts related with transmission and distribution in smart grid technologies.
e To get an insight of the various smart measurementtechnologies.
o Tounderstand the various computing technologies for Smart Operation of the Grid.

UNITI INTRODUCTION (7+2 SKILL) 9
Evolution of Energy Systems, Concept, Definitions and Need, Difference between Conventional & Smart
Grid, Drivers, structures, functions, opportunities, challenges and benefits of Smart Grid, Basics of Micro
grid, National and International Initiatives in Smart Grid.

UNIT I SMART METERING (7+2 SKILL) 9
Introduction to Advanced Metering infrastructure (AMI) - drivers and benefits, AMI protocols, standards

and initiatives, AMI needs in the smart grid, Real time management and control, Phasor Measurement
Unit (PMU).

UNIT 11 SMART GRID TECHNOLOGIES (Transmission) (7+2 SKILL) 9
Technology Drivers, Smart energy resources, Smart substations, Substation Automation, Feeder
Automation, Transmission systems: EMS, Wide area Monitoring, Protection and control.

UNIT IV SMART GRID TECHNOLOGIES (Distribution) (7+2 SKILL) 9
DMS, Volt/VAr control, Fault Detection, Isolation and service restoration, Outage management, High-
Efficiency Distribution Transformers, Phase Shifting Transformers, Electric Vehicles.

UNITV HIGH PERFORMANCE COMPUTING FOR SMART GRID APPLICATIONS (7+2 SKILL) 9
Local Area Network (LAN), House Area Network (HAN), Wide Area Network (WAN), Broadband over
Power line (BPL), IP based Protocols, Computing technologies for Smart Grid applications (Web Service
to CLOUD Computing), Role of big data and loT, Cyber Security for Smart Grid.

TOTAL: 45 PERIODS

TEXT BOOKS:

1. Smart Grids Advanced Technologies and Solutions, Second Edition, Edited by
Stuart Borlase,CRC, 2018.

2. Janaka Ekanayake, Nick Jenkins, KithsiriLiyanage, Jianzhong Wu, Akihiko Yokoyama, “Smart Grid:
Technology and Applications”, John Wiley,2012

3. James Momoh ,Smart Grid Fundamentals of Design and Analysis, IEEE press 2012.

REFERENCES:
1. Ahmed F. Zobaa, Trevor J. Bihl, Big data analytics in future power systems, 1st Edition,
CRC press 2018.

2. C. Gungor et al., "Smart Grid Technologies: Communication Technologies and
Standards," in IEEE Transactions on Industrial Informatics, vol. 7, no. 4, pp. 529-539,
Nov. 2011.doi: 10.1109/T11.2011.2166794.

3. X. Fang, S. Misra, G. Xue and D. Yang, "Smart Grid — The New and Improved Power

Grid: A Survey," in IEEE Communications Surveys & Tutorials, vol. 14, no. 4, pp. 944-

980, Fourth Quarter 2012. doi: 10.1109/SURV.2011.101911.00087.
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ABSTRACT

Intelligent Transportation Systems (ITSs) have grown rapidly to
accommodate the increasing need for safer, more efficient, and
environmentally friendly transportation options. These systems cover a
wide range of applications, from transportation control and management
to self- driving vehicles to improve mobility while tackling urbanization
concerns. It focuses on the different types of communication architectures
that are out there, including decentralized mesh networks, cloud-
integrated hubs, Iot’s and etc... this future technological advancements,
encouraging the development of robust and interconnected V2V
communication systems in I'TSs.



EE3007 SMART GRID LTPC
3003

COURSE OBJECTIVES:
e To understand the evolution of Smart and Interconnected energysystems.
e Tounderstand the various challenges and benefits of smart grid and the national and
international initiatives taken
e Tounderstand the concepts related with transmission and distribution in smart grid technologies.
e To get an insight of the various smart measurementtechnologies.
e Tounderstand the various computing technologies for Smart Operation of the Grid.

UNIT I INTRODUCTION (7+2 SKILL) 9
Evolution of Energy Systems, Concept, Definitions and Need, Difference between Conventional & Smart
Grid, Drivers, structures, functions, opportunities, challenges and benefits of Smart Grid, Basics of Micro
grid, National and International Initiatives in Smart Grid.

UNIT I SMART METERING (7+2 SKILL) 9
Introduction to Advanced Metering infrastructure (AMI) - drivers and benefits, AMI protocols, standards

and initiatives, AMI needs in the smart grid, Real time management and control, Phasor Measurement
Unit (PMU).

UNIT Il SMART GRID TECHNOLOGIES (Transmission) (7+2 SKILL) 9
Technology Drivers, Smart energy resources, Smart substations, Substation Automation, Feeder
Automation, Transmission systems: EMS, Wide area Monitoring, Protection and control.

UNIT IV SMART GRID TECHNOLOGIES (Distribution) (7+2 SKILL) 9
DMS, Volii/VAr control, Fault Detection, Isolation and service restoration, Outage management, High-
Efficiency Distribution Transformers, Phase Shifting Transformers, Electric Vehicles.

UNITV HIGH PERFORMANCE COMPUTING FOR SMART GRID APPLICATIONS (742 SKILL) 9
Local Area Network (LAN), House Area Network (HAN), Wide Area Network (WAN), Broadband over
Power line (BPL), IP based Protocols, Computing technologies for Smart Grid applications (Web Service
to CLOUD Computing), Role of big data and loT, Cyber Security for Smart Grid.

TOTAL: 45 PERIODS

TEXT BOOKS:

1. Smart Grids Advanced Technologies and Solutions, Second Edition, Edited by
Stuart Borlase,CRC, 2018.

2. Janaka Ekanayake, Nick Jenkins, KithsiriLiyanage, Jianzhong Wu, Akihiko Yokoyama, “Smart Grid:
Technology and Applications”, John Wiley,2012

3. James Momoh ,Smart Grid Fundamentals of Design and Analysis, IEEE press 2012.

REFERENCES:
1. Ahmed F. Zobaa, Trevor J. Bihl, Big data analytics in future power systems, 1st Edition,
CRC press 2018.
2. C. Gungor et al., "Smart Grid Technologies: Communication Technologies and
Standards," in IEEE Transactions on Industrial Informatics, vol. 7, no. 4, pp. 529-539,
Nov. 2011.doi: 10.1109/T11.2011.2166794.
3. X. Fang, S. Misra, G. Xue and D. Yang, "Smart Grid — The New and Improved Power
Grid: A Survey," in IEEE Communications Surveys & Tutorials, vol. 14, no. 4, pp. 944-
980, Fourth Quarter 2012. doi: 10.1109/SURV.2011.101911.00087.
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The rapidly developing electric vehicles (EVs) calls for improvement in b

the charging system for the high-voltage (HV) and low-voltage (LV){ |

batteries in EVs.

In the conventional EV charger, wireless power transfer (WPT), onboard "
charger (OBC), and auxiliary power module (APM) are three separate

structures.

This project proposes an integrated charger for WPT, OBC, and APM by
sharing power conversion stages with the advantages of cost

effectiveness and high-power density.



- The transformer of OBC can be Seen as two strongly coupled coils, and
the secondary-side coil can pe loosely coupled with the transmitting coil
of the WPT system, serving as a receiving coil.

A transformer can be employed on the receiving side to integrate the
APM with WPT.

- In this way, the receiving coil, the compensation network, and the power
electronics converter can be shared.

- The integrated structure can work in three modes.
In the first mode (wireless charging mode) and

the second mode (conductive charging mode), the utility delivers power
to the HV and LV batteries simultaneously.

> In the third mode (HV-LY mode), the LV battery is charged by the HV
battery through APM.



EE3007 SMART GRID LTPC
3003

COURSE OBJECTIVES:
e To understand the evolution of Smart and Interconnected energysystems:
e To understand the various challenges and benefits of smart grid and the national and
international initiatives taken
e Tounderstand the concepts related with transmission and distribution in smart grid technologies.
e To get an insight of the various smart measurementtechnologies.
e Tounderstand the various computing technologies for Smart Operation of the Grid.

UNIT | INTRODUCTION (7+2 SKILL) 9
Evolution of Energy Systems, Concept, Definitions and Need, Difference between Conventional & Smart
Grid, Drivers, structures, functions, opportunities, challenges and benefits of Smart Grid, Basics of Micro
grid, National and International Initiatives in Smart Grid.

UNIT Il SMART METERING (7+2 SKILL) 9
Introduction to Advanced Metering infrastructure (AMI) - drivers and benefits, AMI protocols, standards

and initiatives, AMI| needs in the smart grid, Real time management and control, Phasor Measurement
Unit (PMU).

UNIT I SMART GRID TECHNOLOGIES (Transmission) (7+2 SKILL) 9
Technology Drivers, Smart energy resources, Smart substations, Substation Automation, Feeder
Automation, Transmission systems: EMS, Wide area Monitoring, Protection and control.

UNIT IV SMART GRID TECHNOLOGIES (Distribution) (7+2 SKILL) 9
DMS, Volt/VAr contrel, Fault Detection, Isolation and service restoration, Outage management, High-
Efficiency Distribution Transformers, Phase Shifting Transformers, Electric Vehicles.

UNIT V HIGH PERFORMANCE COMPUTING FOR SMART GRID APPLICATIONS (7+2 SKILL) 8
Local Area Network (LAN), House Area Network (HAN), Wide Area Network (WAN), Broadband over
Power line (BPL), IP based Protocols, Computing technologies for Smart Grid applications (Web Service
to CLOUD Computing), Role of big data and loT, Cyber Security for Smart Grid.

TOTAL: 45 PERIODS

TEXT BOOKS:

1. Smart Grids Advanced Technologies and Solutions, Second Edition, Edited by
Stuart Borlase,CRC, 2018.

2. Janaka Ekanayake, Nick Jenkins, KithsiriLiyanage, Jianzhong Wu, Akihiko Yokoyama, “Smart Grid:
Technolegy and Applications”, John Wiley,2012

3. James Momoh ,Smart Grid Fundamentals of Design and Analysis, IEEE press 2012.

REFERENCES:
1. Ahmed F. Zobaa, Trevor J. Bihl, Big data analytics in future power systems, 1st Edition,
CRC press 2018.
2. C. Gungor et al, "Smart Grid Technologies: Communication Technclogies and
Standards," in IEEE Transactions on Industrial Informatics, vol. 7, no. 4, pp. 529-539,
Nov. 2011.doi: 10.1109/T11.2011.2166794.
3. X. Fang, S. Misra, G. Xue and D. Yang, "Smart Grid — The New and improved Power
Grid: A Survey," in IEEE Communications Surveys & Tutorials, vol. 14, no. 4, pp. 944-
980, Fourth Quarter 2012. doi: 10.1109/SURV.2011.101911.00087.
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Motor driving technology and battery charging technology are the two core technologies of electric vehicles

(EVis).
They have a profound impact on the performance and mileage of EVs.

Based on the topology of a traditional EV motor controller, this project employs the time-sharing multiplexing

insulated gate bipolar transistor (IGBT) power module form to expand the functions of the motor controller.

This project proposes an integrated driving—charging controller structure that enables the controller to realize

the motor driving and on-board charging simultaneously.

A decoupling analysis was performed at the topology level, mathematical models of two bidirectional
converters in the integrated topology were established, and a reasonable control strategy for the double-

closed-loop control system was designed. -

The simulation system was built in Simulink, and the simulation results verified the effectiveness of the
system topology and control strategy. The experimental to be done to demonstrated the driving—charging

integrated controller’s feasibility for electric vehicles.



EE3007 SMART GRID LTPC
3003

COURSE OBJECTIVES:
e To understand the evolution of Smart and Interconnected energysystems.
e Tounderstand the various challenges and benefits of smart grid and the national and
international initiatives taken
e Tounderstand the concepts related with transmission and distribution in smart grid technologies.
e To get an insight of the various smart measurementtechnologies.
e Tounderstand the various computing technologies for Smart Operation of the Grid.

UNIT | INTRODUCTION . (7+2 SKILL) 9
Evolution of Energy Systems, Concept, Definitions and Need, Difference between Conventional & Smart
Grid, Drivers, structures, functions, opportunities, challenges and benefits of Smart Grid, Basics of Micro
grid, National and International Initiatives in Smart Grid.

UNIT li SMART METERING (7+2 SKILL) 9
Introduction to Advanced Metering infrastructure (AMI) - drivers and benefits, AMI protocols, standards

and initiatives, AMI needs in the smart grid, Real time management and control, Phasor Measurement
Unit (PMU).

UNIT 11l SMART GRID TECHNOLOGIES (Transmission) (7+2 SKILL) 9
Technology Drivers, Smart energy resources, Smart substations, Substation Automation, Feeder
Automation, Transmission systems: EMS, Wide area Monitoring, Protection and control.

UNIT IV SMART GRID TECHNOLOGIES (Distribution) (7+2 SKILL) 9
DMS, Volt/VAr contro!, Fault Detection, Isolation and service restoration, Outage management, High-
Efficiency Distribution Transformers, Phase Shifting Transformers, Electric Vehicles.

UNITV HIGH PERFORMANCE COMPUTING FOR SMART GRID APPLICATIONS (742 SKILL) 9
Local Area Network (LAN), House Area Network (HAN), Wide Area Network (WAN), Broadband over
Power line (BPL), IP based Protocols, Computing technologies for Smart Grid applicaticns (Web Service
to CLOUD Computing), Role of big data and loT, Cyber Security for Smart Grid.

TOTAL: 45 PERIODS

TEXT BOOKS:

1. Smart Grids Advanced Technologies and Solutions, Second Edition, Edited by
Stuart Borlase,CRC, 2018.

2. Janaka Ekanayake, Nick Jenkins, KithsiriLiyanage, Jianzhong Wu, Akihiko Yokoyama, “Smart Grid:
Technology and Applications”, John Wiley,2012

3. James Momoh ,Smart Grid Fundamentais of Design and Analysis, |EEE press 2012.

REFERENCES: )
1. Ahmed F. Zobaa, Trevor J. Bihl, Big data analytics in future power systems, 1st Edition,
CRC press 2018.
2. C. Gungor et al, "Smart Grid Technologies: Communication Technologies and
Standards," in IEEE Transactions on Industrial Informatics, vol. 7, no. 4, pp. 529-539,
Nov. 2011.doi: 10.1109/T11.2011.2166794.
3. X. Fang, S. Misra, G. Xue and D. Yang, "Smart Grid — The New and Improved Power
Grid: A Survey," in IEEE Communications Surveys & Tutorials, vol. 14, no. 4, pp. 944-
980, Fourth Quarter 2012. doi: 10.1109/SURV.2011.101911.00087.
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ABSTRACT

Dynamic economic dispatch is a economic dispatch combination with renewable

energy has recently attracted much attention.

It is a problem of determining the output power of each generating unit of the
power system such that the total fuel cost 1s minimum by considering all the system

constraints like generation limits, renewable energy generation etc.

The project is to obtain the feasible solution of optimal generation cost for the

power system by using Grey Wolf Optimization Algorithm (GWO).

GWO 1s most advanced and fastest method for optimization problem and can be

implemented for any generated bus data in power system.



EE3602 POWER SYSTEM OPERATION AND CONTROL LTPC
3003

COURSE OBJECTIVES:

To impart knowledge on,
¢ The significance of power system operation and control.
e Real power— frequency interaction and design of power— frequency controller.
e Reactive power— voltage interaction and the compensators for maintaining the voltage profile.
e The generation scheduling and economic operation of power system.
e SCADA and its application for real time operation and control of power systems.

UNIT | INTRODUCTION ; 9
Power scenario in Indian grid — National and Regional load dispatching centres — Requirements of
good power system — Necessity of voltage and frequency regulation — real power vs frequency and
reactive power vs voltage control loops - System load variation, load curves — Load forecasting —
Computational methods in load forecasting — Load shedding and Islanding — deregulation - Basics of
electrical energy tariff.

UNIT I REAL POWER FREQUENCY CONTROL 9
Basics of speed governing mechanisms and modelling — Speed regulation of two generators in
parallel Load Frequency Control (LFC) of single area system — Static and dynamic analysis — LFC of
two area system —Tie line modeliing — Block diagram representation of two area system — Static and

dynamic analysis — Tie line with frequency bias control — State variable model — Integration of
economic dispatch control with LFC.
UNIT [l REACTIVE POWER - VOLTAGE CONTROL 9

Generation and absorption of reactive power — Basics of reactive power control — Automatic Voltage
Regulator (AVR) — Brushless AC excitation system — Block diagram representation of AVR loop
static and dynamic analysis — Stability compensation — Voltage drop in transmission line — Methods
of reactive power injection — Tap changing transformer, SVC and STATCOM for voltage control.

UNIT IV ECONCMIC OPERATION OF POWER SYSTEM 9
Statement of economic dispatch problem — Input and output characteristics of thermal plant
incremental cost curve — Optimal operation of thermal units without and with transmission losses (no
derivation of ftransmission loss coefficients) — Lambda—iteration method - Base point and
participation factors method. Statement of Unit Commitment (UC) problem — Constraints on UC
problem — Solution of UC problem using priority list — Specia!l aspects of short term and long-term
hydrothermal scheduling problems.

UNIT V CCMPUTER AIDED CONTROL OF POWER SYSTEM 9
Need of computer control of power system — Concept of energy control centers and functions — PMU
system monitering, Data acquisition and controils — System hardware configurations — SCADA and
EMS functions — State estimation — Measurements and errors — Weighted least square estimation —
Various operating states — State fransition diagram.
TOTAL: 45 PERICDS
TEXTBOOKS:
1. Olie. I. Elgerd, 'Electric Energy Systems theory — An introduction’, McGraw Hill Education Pvt.
Ltd., New Delhi, 2™ edition, 2017.
2. Allen. J. Wood and Bruce F. Wollen berg, ‘Power Generation, Operation and Control’, John
Wiley & Sons, Inc., 3™ edition, 2013.
3. Abhijit Chakrabarti and Sunita Halder, 'Power System Analysis Operation and Control’, PHI
learning Pvi. Ltd., New Delhi, Fourth Edition, 2018.
REFERENCE BOCKS:

1. Kothari D.P. and Nagrath 1.J, 'Power System Engineering’, Tata McGraw— Hili Education,
Second Edition, Reprint 2018.

2. Hadi Saadat, 'Power System Analysis', McGraw Hill Education Pvt. Ltd.,, New Dethi, 23rd

reprint, 2015.

Kundur P., 'Power System Stability and Control, McGraw Hill Education Pvi. Lid., New Delhi,

12th reprint, 2015.

B.M. Weedy, B.J. Cory el al, ‘Electric Power systems’, Wiley, Fifth Edition, 2012.
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ABSTRACT

> The efficient operation of electrical distribution networks is crucial for ensuring reliable power delivery and

minimizing energy losses.

This project presents an optimal reconfiguration approach for radial distribution systems by incorporating
load variation and employing the Chameleon Swarm Optimization (CSO) algorithm.

The objective is to minimize real power losses, improve voltage profiles, and enhance overall system
clficiency.

The CSO algorithm, inspired by the adaptive and hunting behavior of chameleons, offers a robust solution
[ramework for the complex, nonlinear optimization challenges inherent in network reconfiguration.

By dynamically adjusting to varying load conditions, the proposed method ensures better adaptability and
responsiveness compared to traditional optimization techniques.

Simulation results on standard IEEE test systems validate the effectiveness of the proposed approach,
showcasing significant improvements in loss reduction and voltage stability.

This methodology demonstrates the potential of bio-inspired algorithms like CSO in modern smart grid
applications.



EE3602 POWER SYSTEM OPERATION AND CONTROL P e
3003
COURSE OBJECTIVES:

To impart knowledge on,
e The significance of power system operation and control.
e Real power- frequency interaction and design of power— frequency controller.
e Reactive power— voltage interaction and the compensators for maintaining the voltage profile.
¢ The generation scheduling and economic operation of power system.
e SCADA and its application for real time operation and control of power systems.

UNIT 1 INTRODUCTION 9
Power scenario in Indian grid — National and Regional load dispatching centres — Requirements of
good power system — Necessity of voltage and frequency regulation — real power vs frequency and
reactive power vs voltage control loops - System load variation, load curves — Load forecasting —
Computational methods in load forecasting — Load shedding and Islanding — deregulation - Basics of
electrical energy tariff. ‘

UNIT I REAL POWER FREQUENCY CONTROL 9
Basics of speed governing mechanisms and modelling — Speed regulation of two generators in
parallel Load Frequency Control (LFC) of single area system — Static and dynamic analysis — LFC of
two area system —Tie line modelling — Block diagram representation of two area system — Static and
dynamic analysis — Tie line with frequency bias control — State variable model — Integration of
economic dispatch control with LFC. '

UNIT 1l REACTIVE POWER - VOLTAGE CONTROL 9
Generation and absorption of reactive power — Basics of reactive power control — Automatic Voltage
Regulator (AVR) — Brushless AC excitation system — Block diagram representation of AVR loop
static and dynamic analysis — Stability compensation — Voltage drop in transmission line — Methods
of reactive power injection — Tap changing transformer, SVC and STATCOM for voltage control.

UNIT IV ECONOWMIC OPERATION OF POWER SYSTEM g
Statement of economic dispatch problem — Input and output characteristics of thermal plant
incremental cost curve — Optimal operation of thermal units without and with transmission losses (no
derivation of transmission loss coefficients) — Lambda-iteration method - Base point and
participation factors method. Statement of Unit Commitment (UC) problem — Constraints on UC
problem — Solution of UC problem using priority list — Special aspects of short term and long-term
hydrothermal scheduling problems. :

UNITV COMPUTER AIDED CONTROL OF POWER SYSTEM 9
Need of computer control of power system — Concept of energy control centers and functions — PMU
system monitoring, Data acquisition and controls — System hardware configurations — SCADA and
EMS functions — State estimation — Measurements and errors — Weighted least square estimation —
Various operating states — State transition diagram.

TOTAL: 45 PERIODS
TEXTBOOKS:

1. Olle. |. Elgerd, ‘Electric Energy Systems theory — An introduction’, McGraw Hill Education Pvt.
Ltd., New Delhi, 2" edition, 2017.
2. Allen. J. Wood and Bruce F. Wollen berg, ‘Power Generation, Operation and Control’, John
Wiley & Sons, Inc., 3 edition, 2013.
3. Abhijit Chakrabarti and Sunita Halder, '‘Power System Analysis Operation and Control’, PHI
learning Pvt. Ltd., New Delhi, Fourth Edition, 2018.
REFERENCE BOOKS:

1. Kothari D.P. and Nagrath 1.J., ‘Power System Engineering’, Tata McGraw— Hill Education,
Second Edition, Reprint 2018.

2. Hadi Saadat, ‘Power System Analysis’, McGraw Hill Education Pvt. Ltd., New Delhi, 23rd
reprint, 2015.

3. Kundur P., ‘Power System Stability and Control, McGraw Hill Education Pvt. Ltd., New Delhi,
12th reprint, 2015.

4. B.M. Weedy, B.J. Cory et al, ‘Electric Power systems’, Wiley, Fifth Edition, 2012.
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Abstract

b The proposed method is used to determine the best control variables, such as reactive power

generation, transformer tap settings, and reactive pOwer sources.

b The power flow analysis method is used to determine where the flexible AC transmission system
(FACTS) devices should be placed.

B The results of applying the MWOA approach are shown and contrasted with those of other
promising optimization techniques, including the sine cosine algorithm (SCA), whale optimization
algorithm (WOA), moth flame optimization (MFO), grey wolf optimization (GWO), and particle

swarm optimization (PSO).

b The system performance was assessed with and without each FACTS device under different

scenarios of load increase at up to 150% of the base case in IEEE 30 bus system.



Abstract

demands with an acceptable level of reliability in an economic manner.

b Flexible AC Transmission Systems, (FACTS) devices have been widely used to increase power

system operation flexibility and controllability to meet this need.

p Differential Evolution (DE) to optimise the allocation of a Thyristor Controlled Series Capacitor

(TCSC), a Static Var Compensator (SVC), and Unified Power Flow Controller (UPEFC), as
example FACTS devices.

» The objective of the project was to optimally place a FACTS device to reduce power losses and

improve the voltage profile in an IEEE 30-bus test system.

» A modified whale optimization algorithm (MWOA) is presented in this study to minimize

7

transmission losses.
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COURSE OBJECTIVES:

e Toimpart knowledge about the configuration of the electrical power systems.

e To study the line parameters and interference with neighboring circuits.

e Tounderstand the mechanical design and performance analysis of transmission lines.
e Tolearn about different insulators and underground cables.

e Tounderstand and analyze the distribution system.

UNIT | : TRANSMISSION LINE PARAMETERS 9
Structure of electric power system - Parameters of single and three phase transmission lines with single
and double circuits -Resistance, inductance, and capacitance of solid, stranded, and bundled
conductors - Typical configuration, conductor types - Symmetrical and unsymmetrical spacing and
transposition — application of self and mutual GMD; skin and proximity effects - Effects of earth on the
capacitance of the transmission line - interference with neighboring communication circuits.

UNIT I MODELLING AND PERFORMANCE OF TRANSMISSION LINES 9
Performance of Transmission lines — short line, medium line and long line — equivalent circuits, phasor
diagram, attenuation constant, phase constant, surge impedance — transmission efficiency and voltage
regulation, real and reactive power flow in lines — Power Circle diagrams — Ferranti effect — Formation
of Corona — Critical Voltages — Effect on line Performance.

UNIT 1l SAG CALCULATION AND LINE SUPPORTS 9
Mechanical design of overhead lines — Line Supports —Types of towers — Tension and Sag Calculation
for different weather conditions — Methods of grounding - Insulators: Types, voltage distribution in
insulator string, improvement of string efficiency, testing of insulators.

UNIT IV UNDERGROUND CABLES 9
Underground cables — Types of cables — Construction of single-core and 3-core belted cables —
Insulation Resistance — Potential Gradient — Capacitance of single-core and 3-core belted cables —
Grading of cables — Power factor and heating of cables— DC cables.

UNIT V DISTRIBUTION SYSTEMS 9
Distribution Systems — General Aspects — Kelvin's Law — AC and DC distributions —Concentrated and
Distributed loading- Techniques of Voltage Control and Power factor improvement — Distribution Loss —
Types of Substations — Trends in Transmission and Distribution: EHVAC, HVDC and FACTS
(Qualitative treatment only).

TOTAL: 45 PERIODS

TEXT BOOKS:
1. D.P.Kothari, I.J. Nagarath, ‘Power System Engineering’, Mc Graw-Hill Publishing Company
limited, New Delhi, Third Edition, 2019.
2. C.L.Wadhwa, ‘Electrical Power Systems’, New Age International Ltd, seventh edition 2022.
3. S.N. Singh, ‘Electric Power Generation, Transmission and Distribution’, Prentice Hall of India
Pvit. Ltd, New Delhi, Second Edition, 2008.

REFERENCE BOOKS:

1. B.R.Gupta, ‘Power System Analysis and Design’ S. Chand, New Delhi, Sixth Edition, 2011.

2. Luces M.Fualken berry, Walter Coffer, ‘Electrical Power Distribution and Transmission’, Pearson
Education, 2007.

3. Arun Ingole, "Power transmission and distribution" Pearson Education, first edition, 2018

4. J.Brian Hardy and Colin R.Bayliss ‘Transmission and Distribution in Electrical Engineering’,
Newnes; Fourth Edition, 2011.

5. G.Ramamurthy, “Handbook of Electrical power Distribution,” Universities Press, 2013.

6. V.K.Mehta, Rohit Mehta, ‘Principles of power system’, S. Chand & Company Ltd, New Delhi,
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Solar ion propulsion is an advanced space

| propulsion technology that utilizes solar energy to
' ionize and accelerate particles using electric fields,
 enabling highly efficient and sustained thrust for
 deep-space missions.

Unlike chemical propulsion, it operates on

electrostatic acceleration, improving fuel efficiency
and mission longevity. |
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EE 230! F LECTROMpOwETIC FIELDS L TP
¢ Tointroduce the basic mathematical concepts related to electromagnetic vector fields 2 )04
e Toimpart knowledge on the concepts of
V' Electrostatic fields, electric potential, energy density and their applications.
v" Magneto static fields, magnetic flux density, vector potential and its applications.
v" Different methods of emf generation and Maxwell’s equations
v Electromagnetic waves and characterizing parameters

UNIT I ELECTROSTATICS -1 12
Sources and effects of electromagnetic fields — Coordinate Systems — Vector fields —Gradient,
Divergence, Curl — theorems and applications - Coulomb’s Law — Electric field intensity — Field due to
discrete and continuous charges — Gauss’s law and applications.

UNIT II ELECTROSTATICS - I 12
Electric potential — Electric field and equipotential plots, Uniform and Non-Uniform field, Utilization
factor — Electric field in free space, conductors, dielectrics - Dielectric polarization —Dielectric strength -
Electric field in multiple dielectrics — Boundary conditions, Poisson’s and Laplace’s equations,
Capacitance, Energy density, Applications.

UNIT Il MAGNETOSTATICS 12
Lorentz force, magnetic field intensity (H) — Biot—-Savart's Law - Ampere’s Circuit Law — H due to
straight conductors, circular loop, infinite sheet of current, Magnetic flux density (B) — B in free space,
conductor, magnetic materials — Magnetization, Magnetic field in multiple media —Boundary
conditions, scalar and vector potential, Poisson’s Equation, Magnetic force, Torque, Inductance,
Energy density, Applications.

UNIT IV ELECTRODYNAMIC FIELDS 12
Magnetic Circuits - Faraday’s law — Transformer and motional EMF — Displacement current -Maxwell's
equations (differential and integral form) — Relation between field theory and circuit theory —
Applications.

UNIT V ELECTROMAGNETIC WAVES 12
Electromagnetic wave generation and equations — Wave parameters; velocity, intrinsic impedance,
propagation constant — Waves in free space, lossy and lossless dielectrics, conductors- skin depth -
Poynting vector — Plane wave reflection and refraction.

TOTAL: 60 PERIODS
TEXT BOOKS:

1. Mathew N. O. Sadiku, S.V. Kulkarni ‘Principles of Electromagnetics’, 6th Edition, Oxford
University Press Inc. Asian edition, 2015.

2. William H. Hayt and John A. Buck, ‘Engineering Electromagnetics’, McGraw Hill Special
Indian edition, 2014.

3. Kraus and Fleish, ‘Electromagnetics with Applications’, McGraw Hill International
Editions, Fifth Edition, 2010.

REFERENCES
1. V.V.Sarwate, ‘Electromagnetic fields and waves’, Second Edition, Newage Publishers,
2018.
2. J.P.Tewari, ‘Engineering Electromagnetics - Theory, Problems and Applications’,
Second Edition, Khanna Publishers 2013.
3. Joseph. A.Edminister, ‘Schaum’s Outline of Electromagnetxcs Fifth Edition (Schaum's
Outline Series), McGraw Hill, 2018.
4. S.P.Ghosh, Lipika Datta, ‘Electromagnetic Field Theory’, First Edition, McGraw Hill
Education(India) Private Limited, 2017.
5. K A Gangadhar ‘Electromagnetic Field Theory’, Khanna Pubiishers; Sixteenth Edition Eighth
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Abstract

» The increasing adoption of renewable energy sources, particularly solar photovoltaic (PV) systems, wind system, has
necessitated the development of robust planning strategies for their integration into smart grid distribution systems

(SGDS).

b This project presents a comprehensive bi-level multi-objective planning model for the optimal utilisation ol solar PV,

wind and battery storage (BS) based Distributed Energy Resources (DERs) in SGDS.

» At Level-1, the model determines optimal component capacities and DER penetration levels through a multi-

objective optimization framework that minimizes life cycle cost, unserved energy cost, grid dependency, and carbon

emission cost.

b At Level-2, the optimal placement of DERs is identified to minimize total active power losses and improve bus
voltage profiles and to maximize the revenue of the DER owners.

» Simulation results on the test system, demonstrate significant improvements: voltage profile enhancements of up to
4% and power loss reductions of over 45%.

» The study offers valuable insights for system planners secking to achieve technically efficient, economically viable,

and environmentally sustainable DER integration in modern smart grids.



EE3014 POWER ELECTRONICS FOR RENEWABLE LTPC
ENERGY SYSTEMS 2023

COURSE OBJECTIVES:
¢ To learn the various types of renewable sources of energy.
e To understand the electrical machines to be used for wind energy conversion
systems.

e To learn the principles of power converters used in solar PV system.
e To study the principle of power converters used in Wind system.
e To simulate the AC-DC, AC-AC Converters, Matrix Converters and PWM Inverters.

UNIT | INTRODUCTION TO RENEWABLE ENERGY SYSTEMS 6

Classification of Energy Sources — Importance of Non-conventional energy sources — Advantages
and disadvantages of conventional energy sources - Environmental aspects of energy - Impacts of
renewable energy generation on the environment - Qualitative study of renewable energy
resources: Ocean energy, Biomass energy, Hydrogen energy, - Solar Photovoltaic (PV), Fuel cells:
Operating principles and characteristics, Wind Energy: Nature of wind, Types, control strategy,
operating area.

UNIT Il ELECTRICAL MACHINES FOR WIND ENERGY CONVERSION SYSTEMS 6
(WECS)

Construction, Principle of operation and analysis: Squirrel Cage Induction Generator (SCIG),

Doubly Fed Induction Generator (DFIG) - Permanent Magnet Synchronous Generator (PMSG).

UNIT I POWER CONVERTERS AND ANALYSIS OF SOLAR PV SYSTEMS 6

Power Converters: Line commutated converters (inversion-mode) - Boost and buck-boost
converters- selection of inverter, battery sizing, array sizing. Simulation of line commutated
converters, buck/boost converters. Analysis: Block diagram of the solar PV systems - Types of
Solar PV systems: Stand-alone PV systems, Grid integrated solar PV Systems - Grid Connection
Issues.

UNIT IV POWER CONVERTERS FOR WIND SYSTEMS 6

Power Converters: Three-phase AC voltage controllers- AC-DC-AC converters: uncontrolled
rectifiers, PWM Inverters, Grid-Interactive Inverters - Matrix converter.

UNITV HYBRID RENEWABLE ENERGY SYSTEMS 9

Need for Hybrid Systems- Range and type of Hybrid systems- Case studies of Diesel-PV, Wind-
PV, Micro hydel-PV, Biomass-Diesel systems - Maximum Power Point Tracking (MPPT).

REFERENCES:

1. S.N.Bhadra, D. Kastha, & S. Banerjee “Wind Electrical Systems”, Oxford University Press,
2009, 7" impression.

2. Rashid .M. H “Power electronics Hand book”, Academic press,2™ Edition, 2006 4" Edition,
2017

3. Rai. G.D, “Non-conventional energy sources”, Khanna publishers, 6" Edition, 2017.
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= The widespread spread of electric vehicles requires the establishment of charging stations

(EVCSs), and this is considered a large load on the network.

= This gives priority to distributing the stations in a way that reduces the load on the
network, and in parallel, re-planning the network and supplying it with the necessary

energy to maintain energy efficiency and power quality.

= Total energy loss minimization, voltage deviation minimization, and voltage stability index

improvement are the considered power quality indices in the multi-objective function.
= Vehicle to grid (V2Q) feature, distributed generation units (DG), and capacitor banks are
used for improving system performance, by injecting the required active and reactive

power.




EE3007 SMART GRID LTPC
3003

COURSE OBJECTIVES:
e Tounderstand the evolution of Smart and Interconnected energysystems.
¢ Tounderstand the various challenges and benefits of smart grid and the national and
international initiatives taken
e Tounderstand the concepts related with transmission and distribution in smart grid technologies.
e« Toget an insight of the various smart measurementtechnologies.
e Tounderstand the various computing technologies for Smart Operation of the Grid.

UNIT | INTRODUCTION (7+2 SKILL) 9
Evolution of Energy Systems, Concept, Definitions and Need, Difference between Conventional & Smart
Grid, Drivers, structures, functions, opportunities, challenges and benefits of Smart Grid, Basics of Micro
grid, National and International Initiatives in Smart Grid.

UNIT Il SMART METERING (7+2 SKILL) 9
Introduction to Advanced Metering infrastructure (AMI) - drivers and benefits, AMI protocols, standards

and initiatives, AMI needs in the smart grid, Real time management and control, Phasor Measurement
Unit (PMU).

UNIT Il SMART GRID TECHNOLOGIES (Transmission) (7+2 SKILL) 9
Technology Drivers, Smart energy resources, Smart substations, Substation Automation, Feeder
Automation, Transmission systems: EMS, Wide area Monitoring, F’rotection and control.

UNIT IV SMART GRID TECHNOLOGIES (Distribution) (7+2 SKILL) 8
DMS, Volt/VAr control, Fault Detection, Isolation and service restoration, Outage management, High-
Efficiency Distribution Transformers, Phase Shifting Transformers, Electric Vehicles.

UNIT V HIGH PERFORMANCE COMPUTING FOR SMART GRID APPLICATIONS (7+2 SKILL) 9
Local Area Network (LAN), House Area Network (HAN), Wide Area Network (WAN), Broadband over
Power line (BPL), IP based Protocols, Computing technologies for Smart Grid applications (Web Service
to CLOUD Computing), Role of big data and loT, Cyber Security for Smart Grid.

TOTAL: 45 PERIODS

TEXT BOOKS:

1. Smart Grids Advanced Technologies and Solutions, Second Edition, Edited by
Stuart Borlase,CRC, 2018.

2. Janaka Ekanayake, Nick Jenkins, KithsiriLiyanage, Jianzhong Wu, Akihiko Yokoyama, “Smart Grid:
Technology and Applications”, John Wiley,2012

3. James Momoh ,Smart Grid Fundamentals of Design and Analysis, IEEE press 2012.

REFERENCES:
1. Ahmed F. Zobaa, Trevor J. Bihl, Big data analytics in future power systems, 1st Edition,
CRC press 2018.
2. C. Gungor et al, "Smart Grid Technolcgies: Communication Technologies and
Standards," in IEEE Transactions on Industrial Informatics, vol. 7, no. 4, pp. 529-539,
Nov. 2011.doi: 10.1109/T11.2011.2166794.
3. X. Fang, S. Misra, G. Xue and D. Yang, "Smart Grid — The New and Improved Power
Grid: A Survey," in IEEE Communications Surveys & Tutorials, vol. 14, no. 4, pp. 944-
980, Fourth Quarter 2012. doi: 10.1109/SURV.2011.101911.00087.
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ABSTRACT

Optimal power flow (OPF) is one of the most significant and extensively
performed optimization problems from the past few decades. In general, OPF is
a mathematical optimization technique used to determine the most efficient
operation of a power system by minimizing fuel cost, losses, emission and

maximizing the system’s performance.

It is used to determine the optimal operation of a power system in terms of
active and reactive power flow, voltage levels, and generation and load capacities.
It also implemented to optimize the operation of the power system given
constraints such as transmission line capacity, generation and load limits, and

other system constraints.

This project focuses with the application of brown bear optimization
algorithm (BBOA), for OPF solution, in an efficient approach. The planned OPF
is devised by many formulations with constraints, objective functions inspected
in IEEE 30 bus system. In addition, the value of objective function deemed in
which case, all additional non optimized values are also compared to show the

performance of the BBOA algorithm.
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EE3602 POWER SYSTEM OPERATION AND CONTROL LiFRC
3003

COURSE OBJECTIVES:

To impart knowledge on,
e The significance of power system operation and control.
o Real power- frequency interaction and design of power— frequency controller.
e Reactive power- voltage interaction and the compensators for maintaining the voltage profile.
¢ The generation scheduling and economic operation of power system.
e SCADA and its application for real time operation and control of power systems.

UNIT | INTRODUCTION g
Power scenario in Indian grid — National and Regional load dispatching centres — Requirements of
good power system — Necessity of voltage and frequency regulation — real power vs frequency and
reactive power vs voltage control loops - System load variation, load curves — Load forecasting —
Computational methods in load forecasting — Load shedding and Islanding — deregulation - Basics of
electrical energy tariff.

UNIT I REAL POWER FREQUENCY CONTROL 9
Basics of speed governing mechanisms and modelling — Speed regulation of two generators in
parallel Load Frequency Control (LFC) of single area system — Static and dynamic analysis — LFC of
two area system —Tie line modelling — Block diagram representation of two area system — Static and

dynamic analysis — Tie line with frequency bias control — State variable model — Integration of
economic dispatch control with LFC.
UNIT [l REACTIVE POWER - VOLTAGE CONTROL 9

Generation and absorption of reactive power — Basics of reactive power control — Automatic Voltage
Regulator (AVR) — Brushiess AC excitation system — Block diagram representation of AVR loop
static and dynamic analysis — Stability compensation — Voltage drop in transmission line — Methods
of reactive power injection — Tap changing transformer, SVC and STATCOM for voltage control.

UNIT IV ECONCMIC OPERATION OF POWER SYSTEM g
Statement of econcmic dispatch problem — Input and output characteristics of thermal plant
incremental cost curve — Optimal operation of thermal units without and with transmission losses (no
derivation of transmissiocn loss coefficients) — Lambda—iteration method - Base point and
participation factors method. Statement of Unit Commitment (UC) problem — Constraints on UC
problem — Solution of UC problem using priority list — Special aspects of shorl term and long-term
hydrothermal scheduling problems.
UNIT V COMPUTER AIDED CONTROL OF POWER SYSTEM 9
Need of computer control of power system — Concept of energy contro! centers and functions — PMU
system monitoring, Data acquisition and controls — System hardware configurations — SCADA and
EMS functions — State estimation — Measurements and errors — Weighted least square estimation —
Various operating states — State iransition diagram.

TOTAL: 45 PERIODS

TEXTBOOCKS:

1. Olie. |. Elgerd, ‘Electric Energy Systems theory — An introduction’, McGraw Hill Education Pvt.

{d., New Delhi, 2™ edition, 2017.

2. Allen. J. Wood and Bruce F. Wolien berg, 'Power Generation, Operation and Control’, John

Wiley & Sons, Inc., 3 edition, 2013.

3. Abnijit Chakrabarti and Sunita Halder, 'Power System Analysis Operation and Control’, PH

learning Pvi. Lid., New Delhi, Fourth Edition, 2018. :
REFERENCE BOOKS:

1. Kothari D.P. and Nagrath 1.J., ‘Power Sysiem Engineering’, Tata McGraw— Hill
Second Edition, Reprint 2018.

N

reprint, 2015.

—

w

12th reprint, 2015.
4. B.M. Weedy, B.J. Cory el al, 'Electric Power systems’, Wiley, Fifth Edition, 2012.

Hadi Saadat, 'Power System Analysis’, McGraw Hill Education Pvt. Ltd., New Dethi, 23rd

Kundur P., 'Power System Siability and Control, McGraw Hill Education Pvi. Lid., New Delhi,
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ABSTRACT

The aim of our project is to develop a smart irrigation system specifically
designed for paddy, flood irrigation crops using precision farming techniques. By
incorporating advanced technologies, the system utilizing (water level sensor & Rain
drop sensor) for accurately mcasuring the level of water in paddy ficld and rain drop
censor is used to find rainfall. The primary function of a raindrop sensor is to determine
when it is raining and how much rainfall has occurred, helping automate systcms' like
irrigation to avoid overflow in ficld. It is an innovative and efficient approach to make
the specific water level need of paddy growth, it integrates and analyse sensors data to
monitor the paddy water levet and w eather conditions. Automated irrigation controllers
use real-time data to adjust water applications, it ensuring accurate distribution and
reducing waste of water. The Farmers can monitor and control the irrigation remotely
through the mobile device. This innovative approach promotes sustainable agriculture,

hoosts crop growth, and conscrves water resources.
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32 WIRELESS COMMUNICATION LTPC3003
LCTIVES:
e To study the characteristic of wireless channel
= [0 understand the design of a cellular system
= To study the various digital signaling techniques and multipath mitigation techniques
» T'o understand the concepts of multiple antenna techniques 68

&
1

K8
OBJ:

=

UNIT |- WIRELESS CHANNELS 9
Farge scale path loss — Path loss models: Free Space and Two-Ray models -Link Budget design —

sSmall scale fading- Parameters of mobile multipath channels — Time dispersion parameters-
Coherence bandwidth — Doppler spread & Coherence time, fading due to Multipath time delay
spread — flat fading — frequency selective fading — Fading due to Doppler spread — fast fading —
slow fading.

UNIT IFCELLULARARCHITECTUR 9
Mualtiple Access techniques - FDMA, TDMA, CDMA - Capacity calculations—Cellular concept-
Freguency reuse - channel assignment- hand off- interference & system capacitytrunking & grade
“service - Coverage and capacity improvement.

UNIT Hi- DIGITAL SIGNALING FOR FADING CHANNELS 9
Structure of a wireless communication link, Principles of Offset-QPSK, p/4-DQPSK, Minimum
shift Keying, Gaussian Minimum Shift Keying, Error performance in fading channels, OFDM
principle — Cyelic prefix, Windowing, PAPR.

UNIT V- MULTIPATH MITIGATION TECHNIQUES 9
Eqqualisation - Adaptive equalization, Linear and Non-Linear equalization, Zero forcing and LMS
Atgorithms. Diversity — Micro and Macro diversity, Diversity combining techniques, Error
prebability in fading channels with diversity reception, Rake receiver.

UNIT V -MULTIPLE ANTENNA TECHNIQUES 9
MIMO svstenis — spatial multiplexing -System model -Pre-coding - Beam forming - transmitter
diversity. receiver diversity- Channel state information-capacity in fading and non-fading

sy fo
coannets.

';ﬂ"«‘"‘;'i‘f\i 1 43 PERIODS

OUTCOMES
Hu student QElou.d be able to:
» Characterize a wireless channel and evolve the system design specifications
» Design a cellular system based on resource availability and traffic demands
* ldentify suitable signaling and multipath mitigation techniques for the wireless channel and
svstem under consideration.
TEXT BOOKS:
I. Rappaport.T.S., —Wireless communicationsl, Pearson Education, Second Edition, 2010.(UNIT
L1 IV)
2. Andreas.F. Molisch, —Wireless Communicationsl, John Wiley — India, 2006. (UNIT LV)
REFERENCES:
I. Wircless Communication —~Andrea Goldsmith, Cambridge University Press, 2011

Van Nee, R. and Ramji Prasad, —OFDM for wireless multimedia communications, Artech
i im'un 2000 3. David Tse and Pramod Viswanath, -—Fundamentals of Wireless Communication,
ambridge University Press, 2005.
t!pena Dalal, — Wireless Communicationl, Oxford University Press, 2009.

I



PUBLIC TOILET MAINTANANCE USING 10T

A PROJECT REPORT

Submitted by
DURAIMURUGAN . A (422121106013)
IMMANVEL . T (422121106015)
KARTHIKEYAN .U  (422121106017)
SRIHARI . K (422121106034)

In partial fulfilment for the award of the

degree of
BACHELOR OF ENGINEERING
in

ELECTRONICS AND COMMUNICATION ENGINEERING

ST. ANNE’S COLLEGE OF ENGINEERING AND TECHNOLOGY

ANNA UNIVERSITY: CHENNAI 600 025

MAY 2025



ANNA UNIVERSITY: CHENNAI 600 025
BONAFIDE CERTIFICATE

Certified that this project report “PUBLIC TOILET MAINTANANCE USING IOT" is
the Bonafide work of A.DURAIMURUGAN (422121106013). T.IMMANVEL
(422121106015), U.KARTHIKEYAN (422121106017), K.SRIHARI (422121106034)"

who carried out the project work under my supervision.

y

SIGNATURE SIGNW

Colt e e\ |
Dr. Sr. S. nit‘a’.,’l\ﬁc . Ph.D., Mrs. D. Umamaheswari ME.,Ph.D.
Head of the department Supervisor

Professor Assistant Professor
Electronics and Communication Electronics and Communication
Engineering Engineering
St. Anne’s College of Engg. &Tech., St. Anne’s College of Engg. &Tech..
Anguchettypalayam Anguchettypalayam
Panruti — 607106 Panruti — 607106

1
Submitted for the ANNA UNIVERSITY examination held on 28/05/2025

.....

INTERNAL EXAMI! EXTERNAL EXAMINER" & |+

: Head of the Departmen:
Derment of Flectronics and Communication Engineering
S: 4nne's College of Engineering and Technology
cemypalayam, Paznuti{TK) Cuddalore-(Dist ) Pin:607 106

it




ABSTRACT

Public toilet maintanance 1s a smart loT-based healthcare and hygiene
monitorng system designed to improve environmental cleanliness in public
health facilities. Utilizing sensors such as the MQ-4 gas sensor for pollution
detection and IR sensors for door activity, the system intelligently manages
fan/light control and automates sanitation through a water cleaning module.
Controlled by an Atmel microcontroller and connected to the cloud via
NodeMCU, 1t enables real-time monitoring and remote alerts to municipal
authorities. Key features include a min1 servo motor for automated door operation
and a mini water pump for cleaning purposes, making it a complete solution for
maintaining hygiene in critical public spaces.. This reduces maintenance costs,
optimizes resource consumption, and enhances sanitation standards through real-
fime monitoring and predictive maintenance, providing a cost-effective and

scalable solution for public restroom.
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IoT PROCESSOR LTPC202 3

MIRSE GBILCTIVE

o Learn the architecture and features of ARM.

s Study the exception handling and interrupts in the CORTEX M3

o Program the CORTEX M3

= Learn the architecture of the STM 32L15XXX ARM CORTEX M3/M4 microcontroller.

o Understand the concepts of System — On — Chip(SoC)
UNIT - OVERVIEW OF ARM AND CORTEX-M3 6
ARM Architeeture — Versions, Instruction Set Development, Thumb 2 and Instruction Set Architecture, Cortex M3 Basics: Regisicrs
stack Pomter, Link Register, Program Counter, Special Registers, Operation Mode, Exceptions and Interrupts, Vector Tables. Staci.
Memory Operations, Reset Sequence . CORTEX M3 Instruction Sets: Assembly Basics, Instruction List, Instruction Descriptiois.
CORTEN M3 - Implementation Overview: Pipeline, Block Diagram. Bus Interfaces, I — Code Bus, D -~ Code Bus, System Bus-
Foternal PPB and DAP Bus.
UNET 7 - CORTEX EXCEPTION HANDLING AND INTERRUPTS 6
Eaception 'Types. Priority. Vector Tables, Interrupt Inputs and Pending behaviour, Fault Exceptions, Supervisor Call and Pendablc

Service Call, NVICE Nested Vector Interrupt Controller, Overview, Basic Interrupts, SYSTICK Time, Interrupt Behaviourm

Tnterrupt/isnceptinn Sequences, Exeeption Exits, Nested Interrupts, Tail — Chaining Interrupts, Late Arrivals and Interrupt Latency.
UINOE TR - CORTEX M3Y/M4 PROGRAMMING 6
Cortex Ma/Md Programming: Overview, Typical Development Flow, Using C, CMSIS Using Assembly, Excepiton Programming,

Using Interrupts, Exeeption/Interrupt Handlers, Software Interrupts, Vector Table Relocation, Memory Protection Unit and other
CORTEX M3
HINET IV - ST

STMVIA2ETSXAXN

Features, MPL Registers, Setting up the MPU, Power Management, Multiprocessor Configuration.

J2LISN XX ARMCORTEX M3/M4 MICROCONTROLLER AND DEBUGGING TOOLS 6

ARM CORTEX M3/M4 Microcontroller: Memory and Bus Architecture, Power Control, Reset and Clock Caniral.

STVBZETS XXX Peripherals: GPIOs, System Configuration Controller, NVIC, ADC, Comparators, GP Timers, USAR'T Developme i

and Debugeing Tools: Software and Hardware tools like Cross Assemblerm Compiler, Debugger, Simulator, In - Cicui

Emalaror(ICE Y Logic Analyser.

ENEE Y - INTRODUCTION TO SYSTEM — ON - CHIP 6

System Architecture: An Overview, Components of the System Processors, Memories and Interconnects, Processor Architectures

Memory and Addressing, System Level Interconnection — An Approach for SOC Design — Chip basics — Cycle Time — Die Arca

Povver and Cost - Area, Power and Time Trade - Offs in Processor Design — Reliability and Configurability — SOC Design Approach
\pphication Studies — AES, 3D Graphics Processor. Image Compression and Video Compression.

TOTAL:30 PERIODS

-

TEXT BOOKS

I doseph Yiu, The Detinitive Guide to the ARM CORTEX M3/M4, Second Edition, Elsevier, 2010.(Unit — I, 11)

IN20 Andrew N Sloss, Dominic Symes. Chris Wright, ARM System Developers Guide Designing and Optimising System Sofiware,
Plsevier, 20606 (Unit - 1T 1Y)

i Michael I'Hyon and Wayne Luk, Computer System Design, System On Chip, Wiley India 201 1.(Unit - V)

REFERENOES:

Raf. Steve Furber, ARM System — on - Chip Architecture, 2nd Edition, Pearson, 2015.
RaZ, CORTEX M Series ARM Reference Manual

Roch, CORTEX M3 Technical Reference Manual

Ryt STMA2EES2XX ARM CORTEX M3 Microcontroller Reference Manual 5/97
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ABSTRACT
Public transportation systems face challenges in providing real-time bus tracking,
accurate passenger count, and seamless stop requests. This project proposes a
Smart 10T-Based Bus Tracking and Passenger Management System using
Arduino, GPS, and IOT to enhance commuter convenience and efficiency. A GPS
module continuously tracks the bus location. Manually update the seat count. The
system is connected to the 10T cloud, where passengers can access real-time bus
location updates and availability status. Commuters can send a virtual stop
request via a website, which is transmitted to the bus unit. In response, the bus
system automatically updates the ETA (Estimated Time of Arrival) and passenger
occupancy data to the IOT platform. The bus module consists of an Arduino Uno,
=SP8266 (or another IOT module), and a display unit to show stop requests for
the driver. When a request is received, the system calculates the nearest stop and
alerts the driver. Additionally, it sends periodic updates on bus location, estimated
arrival  time, and passenger count to the cloud. This system improves
transparency, efficiency, and accessibility in public transportation, reducing
waiting times and enhancing passenger convenience. Future enhancements may
include Al-based route optimization and predictive arri\'al time estimation based
on traffic data. Smart 10T-Based Bus Tracking and Passenger Management
System using Arduino, GPS. and IOT to enhance bus operations and passenger
convenience. The GPS module continuously tracks the bus location. This data is

sent to an 10T platform, where passengers can monitor real-time.
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EC8791 EMBEDDED AND REAL TIME SYSTEMS LTPC3 024
OBILCTIVES:

@ Learn the architecture and features of 8051,

o Study the design process of an embedded system.

e Understand the real — time processing in an embedded system.

= Learn the architecture and design flow of [oT.

e Build an [oT based system.
LINET 1 8051 MICROCONTROLLER : 9
Microcontroliers for an Embedded System — 8051 — Architecture — Addressing Modes — Instruction Set — Program
and Data Memory - Stacks — Interrupts - Timers/Counters — Serial Ports ~Programming,.
UNIT I EMBEDDED SYSTEMS 9
Embedded System Design Process - Model Train Controller — ARM Processor — Instruction Set Preliminaries — CPU

Programming Input and Output — Supervisor Mode — Exceptions and Trap —Models for programs — Assembly,
Linking and Loading -- Compilation Techniques — Program Level Performance Analysis.
UNIT 1T PROCESSES AND OPERATING SYSTEMS 9
Structure of a real-time system — Task Assignment and Scheduling — Multiple Tasks and Multiple
Processes — Multirate Systems — Preemptive real-time Operating systems — Priority based scheduling — Interprocess
¢ ommunication Mechanisms — Distributed Embedded Systems -- MPSoCs and Shared Memory Multiprocessors —
esign Example — Audio Player, Engine Control
Unit and Video Accelerator.
UNIV IV IOT ARCHITECTURE AND PROTOCOLS 9
tniernet - of - Things - Physical Design, Logical Design — [oT Enabling Technologies — Domain Specific IoTs — [oT
and MZM ol System Management with NETCONF — YANG - [oT Platform Design — Methodology - 1oT
Reference Model - Domain Model - Communication Model — loT Reference Architecture — [oT Protocols - MQTT,
XMPP, Modbus. CANBUS and BACNet.
INITY IOT SYSTEM DESIGN 9
Basic buitding blocks of an 1oT device - Raspberry Pi — Board — Linux on Raspberry Pi — Interfaces — Programming
with Python - Case Studies: Home Automation, Smart Cities, Environment and Agriculture.
TOTAL: 45 PERIODS

TENT BOOKS:

[Txt. Mohammed Ali Mazidi, Janice Gillispie Mazidi, Rolin D.McKinlay, The 8051 Microcontroller and Embedded

Systems Using Assembly and C, Second Edition, Pearson Education, 2008.(Unit — )

2)Tx2. Marilyn Wolf, Computers as Components — Principles of Embedded Computing System Design, Third Edition,

Morgan Kaufmann, 2012.(Unit - 1L111)

3)1%3. Arshdeep Bahga, Vijay Madisetti, Internet — of- Things -- A Hands on Approach, Universities Press, 2015.(Unit
IV.V)

REFERENCES:

PRs b Mayur Ramgir, Internet - of — Things, Architecture, Implementation and Security, First Edition, Pearson

Pdircation, 2020.

2% 2 Lyla B.Das, Embedded Systems: An Integrated Approach, Pearson Education 2013.

SR dane.W.S Liu, Real - Time Systems, Pearson Education, 2003.
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ABSTRACT

In modern agricultural practices, managing and protecting crops from
animal intrusions is a significant challenge for farmers. The emergence of
intelligent surveillance systems powered by artificial intelligence (AI) and
machine learning has presented a promising solution to this issue. he system
integrates Al-powered image processing techniques, such as OpenCV for pre-
processing, along with automatic notification and control mechanisms to enhance
farm security and management. The core functionality of the proposed system
relies on the YOLO V8 algorithm for real-time animal detection. YOLO V8 is an
advanced deep leaming framework capable of identifying objects in images
quickly and efficiently. In this system, a camera continuously captures images of
the environment, and YOLO V8 detects and recognizes the presence of animals
in these images. Once an animal is detected, the camera system captures an
image and uploads it to a remote server for further processing. This process not
only helps identify the animal but also ensures minimal storage usage as '?the |

images are deleted after bemg processed. Before being fed into the YOLC) V8 -

enhance the image quality for better detection accuracy. To optimize the _j
performance and ensure real-time operation, the images are COMpresst
advanced techniques like dimensionality reduction, feature extraction, and 1mag
fusion. These techniques help in reducing computatlonal load while mait air

the quality of the input data, ensuring fast and reliable detection in I
conditions. Once the image is processed and analyzed, the system auton
triggers a set of actions. First, a notification is sent via email to th
alerting them of the intrusion. This email contains vital information
,'ofdztwﬂcnandﬂmetypeofammal dete.cxed
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CEC366 IMAGE PROCESSINGLTPC3003
COURSE OBJECTIVES:

e To become familiar with digital image fundamentals

» To get exposed to simple image enhancement techniques in Spatial and Frequency domain.

e To learn concepts of degradation function and restoration techniques.
e To study the image segmentation and representation techniques.
e To become familiar with image compression and recognition methods
UNIT I DIGITAL IMAGE FUNDAMENTALS 9
Steps in Digital Image Processing — Components — Elements of Visual Perception — Image Sensing and Acquisition
— Image Sampling and Quantization — Relationships between pixels - Color image fundamentals - RGB, HSI
models, Two-dimensional mathematical preliminaries, 2D transforms - DFT, DCT. _
UNIT I IMAGE ENHANCEMENT 9
Spatial Domain: Gray level transformations — Histogram processing — Basics of Spatial Filtering— Smoothing and
Sharpening Spatial Filtering, Frequency Domain: Introduction to Fourier Transform— Smoothing and Sharpening
frequency domain filters — Ideal, Butterworth and Gaussian filters, Homomorphic filtering, Color image
enhancement. UNIT III IMAGE RESTORATION
9 N

Image Restoration - degradation model, Properties, Noise models — Mean Filters — Order Statistics — Adaptive
filters — Band reject Filters — Band pass Filters — Notch Filters — Optimum Notch Filtering — Inverse Filtering —
Wiener filtering
UNIT IV IMAGE SEGMENTATION 9
Edge detection, Edge linking via Hough transform — Thresholding - Reégion based segmentation — Region growing
— Region splitting and merging — Morphological processing- erosion and dilation,Segmentation by morphological
watersheds — basic concepts — Dam construction — Watershedsegmentation algorithm.
UNITV IMAGE COMPRESSION AND RECOGNITION 9
Need for data compression, Huffman, Run Length Encoding, Shift codes, Arithmetic coding, JPEG standard,
MPEG. Boundary representation, Boundary description, Fourier Descriptor, Regional Descriptors — Topological
feature, Texture - Patterns and Pattern classes - Recognition based on matching.
TOTAL :45 PERIODS

COURSE OUTCOMES

At the end of the course, the students should be able to:

CO1 :Know and understand the basics and fundamentals of digital image processing, such as digitization, sampling,
quantization, and 2D-transforms.

CO2: Operate on images using the techniques of smoothing, sharpening and enhancement.

CO3:Understand the restoration concepts and filtering techniques. Padeepz App Padeepz App 111

CO4: Learn the basics of segmentation, features extraction, compression and recognition methods for color models.
CO5:Comprehend image compression concepts. '

TEXT BOOKS:

1. Rafael C. Gonzalez, Richard E. Woods, ‘Digital Image Processing’, Pearson, Third Edition,2010.

2. Anil K. Jain, ‘Fundamentals of Digital Image Processing’, Pearson, 2002.

REFERENCES

1. Kenneth R. Castleman, ‘Digital Image Processing’, Pearson, 2006.

2. Rafael C. Gonzalez, Richard E. Woods, Steven Eddins, ‘Digital Image Processing using MATLAB’, Pearson
Education, Inc., 2011.

3. D,E. Dudgeon and RM. Mersereau, ‘Multidimensional Digital Signal Processing’, Prentice Hall Professional
Technical Reference, 1990.

4. William K. Pratt, ‘Digital Image Processing’, John Wiley, New York, 2002

5. Milan Sonka et al ‘Image processing, analysis and machine vision’, Brookes/Cole, Vikas Publishing House, 2nd
edition, 1999
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ABSTRACT

Our Project introduces an innovative Al-based poultry farming and
sutomation system designed to optimize environmental control and resource
Jllocation, addressing  these challenges through advanced technology. The
proposed system leverages the Raspberry Pi Pico W microcontroller as its core,
integrating a suite of sensors to monitor key parameters, including temperature,
humidity, air quality, water level, and feed supply. These sensors interface with
automated control mechanisms for heating, cooling, exhaust fans, water pumps,
and feeders, enabling precise and responsive management of the poultry
environment. Real-time data collected from the sensors is transmitted to a Firebase
database, where it is stored securely and made accessible for remote monitoring. A
web-based dashboard provides an ntuitive visualization of the data, empowering
farmers to oversee environmental conditions and system performance from any

location.

To further enhance decision-making, the system employs linear regression
models to predict temperature and humidity trends, offering actionable insights for
proactive environmental management. Both real-time sensor data and predictive
analytics are displayed on an Liquid Crystal Display (LCD) interface, providing
on-site accessibility for farm operators. Experimental results demonstrate that the
system significantly improves environmental stability, reduces the need for manual
interventions, and enhances resource efficiency. By minimizing labour demands
and optimizing resource usc, this Internet of Things (1oT) based solution aligns
with the principles of modern smart agriculture, offering a scalable and sustainable
approach to poultry farming. The integration of predictive analytics and
automation not only improves operational efficiency but also supports animal

welfare, positioning this system as a transformative tool for the poultry industry.
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ET3491 EMBEDDED SYSTEMS AND IOT DESIGN LTPC3024
COURSE OBJECTIVES :

o Learn the architecture and features of 8051.

e Study the design process of an embedded system.

e Understand the real — time processing in an embedded system.
e Learn the architecture and design flow of IoT.

e Build an IoT based system.

UNIT I 8051 MICROCONTROLLER 9

Microcontrollers for an Embedded System — 8051 — Architecture — Addressing Modes — Instruction Set — Program and Data
Memory - Stacks ~— Interrupts — Timers/Counters — Serial Ports — Programming. UNIT I
EMBEDDED SYSTEMS 9

Embedded System Design Process — Model Train Controller — ARM Processor — Instruction Set Preliminaries — CPU —
Programming Input and Output — Supervisor Mode — Exceptions and Trap — Models for programs — Assembly, Linking and
Loading — Compilation Techniques — Program Level Performance Analysis.

UNIT III PROCESSES AND OPERATING SYSTEMS 9

Structure of a real — time system — Task Assignment and Scheduling — Multiple Tasks and Multiple Processes — Multirate
Systems — Pre emptive real — time Operating systems — Priority based scheduling — Interprocess Communication Mechanisms
— Distributed Embedded Systems — MPSoCs and Shared Memory Multiprocessors — Design Example — Audio Player, Engine
Control Unit and Video Accelerator.

UNIT 1V IOT ARCHITECTURE AND PROTOCOLS 9

Internet — of — Things — Physical Design, Logical Design — IoT Enabling Technologies — Domain Specific IoTs — IoT and
M2M - [oT System Management with NETCONF — YANG — IoT Platform Design — Methodology — IoT Reference Model —
Domain Model — Communication Model -- [oT Reference Architecture — IoT Protocols - MQTT, XMPP, Modbus, CANBUS
and BACNet.

UNIT V 10T SYSTEM DESIGN ; 9

Basic building blocks of an IoT device — Raspberry Pi — Board — Linux on Raspberry Pi — Interfaces — Programming with
Python — Case Studies: Home Automation, Smart Cities, Environment and Agriculture

COURSE OUTCOMES:

COIl: Explain the architecture and features of 8051.

CO2: Develop a model of an embedded system.

CO3: List the concepts of real time operating systems.

CO4: Learn the architecture and protocols of IoT.

COS: Design an loT based system for any application.

TEXTBOOKS :

1. Mohammed Ali Mazidi, Janice Gillispie Mazidi, Rolin D.McKinlay, The 8051 Microcontroller and Embedded Systems
Using Assembly and C, Second Edition, Pearson Education, 2008.(Unit — I)

2. 2.Marilyn Wolf, Computers as Components — Principles of Embedded Computing System Design, Third Edition, Morgan
Kaufmann, 2012.(Unit — ILIII)

3. Arshdeep Bahga, Vijay Madisetti, Internet — of- Things — A Hands on Approach, Universities Press, 2015.(Unit —IV,V)
REFERENCES :

1. Mayur Ramgir, Internet — of — Things, Architecture, Implementation and Security, First Edition, Pearson Education, 2020.
2. Lyla B.Das, Embedded Systems: An Integrated Approach, Pearson Education 2013. 3. Jane.W.S .Liu, Real — Time
Systems, Pearson Education, 2003.
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ABSTRACT

The Smart Vegetable Price Monitoring project aims to assist farmers in the Panruti
==-iet by utilizing predictive analytics to forecast vegetable prices, enabling them to make
~~rmed decisions about when to sell and how to optimize their income. The project
-~ lects historical market data on key vegetables like tomatoes, potatoes, and onions, and
~sos the ARIMA (Auto Regressive Integrated Moving Average) algorithm to forecast
~~ ces for the next three months. The ARIMA model, a time-series forecasting technique,

s employed to analyse past price trends, account for seasonality, and generate accurate

~redictions for future market conditions.

i collection and preprocessing are crucial steps in this project, ensuring that the dataset
s cleaned, aggregated, and formatted for analysis. The ARIMA model is trained on this
sieaned dataset, followed by testing for stationary and parameter tuning to optimize
“arecasting accuracy. The project’s ultimate goal is to create a user-friendly dashboard that

sffers real-time price predictions and market analysis, helping farmers in Panruti.
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IoT PROCESSOR LTPC202 =

#  Peamn the architecture and features of ARM.
»  Study the exception handling and interrupts in the CORTEX M3
»  Program the CORTEX M3

@ architecture of the STM 32L15XXX ARM CORTEX M3/M4 microcontroller.
@ s concepts of System — On - Chip(SoC)
VREE E-OVERVIEW OF ARM AND CORTEX-M3 0
MM niccture - Vers

sons, Instruction Set Development, Thumb 2 and Instruction Set Architecture, Cortex M3 Basics: Registers,
sister, Program Counter, Special Registers, Operation Mode, Exceptions and Interrupts, Vector Tables, Stach
perations, Reset Sequence , CORTEX M3 Instruction Sets: Assembly Basics, Instruction List, Instruction Descripticn-.
Implementation Overview: Pipeline, Block Diagram. Bus Interfaces, 1 — Code Bus, D - Code Bus, System !
Boxte FPPB and DAP Bus,
UNET H - CORTEN EXCEPTION HANDLING AND INTERRUPTS 6
Faceplion Tvpes, Priority. Vector Tables, Interrupt Inputs and Pending behaviour, Fault Exceptions, Supervisor Call and Peidabi
Service Call, NVICT Nested Vector Interrupt Controller, Overview.- Basic Interrupts, SYSTICK Time, Interrupt Behavioui
Interrupt/Exception Sequences, Exception Exits, Nested Interrupts, Tail — Chaining Interrupts, Late Arrivals and Interrupt Latency
UNITE HIT - CORTEX M3/M4 PROGRAMMING 6
Cortex MIMA Programming: Overview, Typical Development Flow, Using C, CMSIS Using Assembly. Excepiton Prograniiin -
e dnteirupts . Exception/Interrupt Handlers, Software Interrupts, Vector Table Relocation, Memory Protection Unit and /.-
. fures, MPL Registers, Setting up the MPU, Power Management, Multiprocessor Configuration.
ATV STM3ZLISXXX ARMCORTEX M3/M4 MICROCONTROLLER AND DEBUGGING TOOLS 6
RN TR A OO ARM CORTEN M3/M4 Microcontroller: Memory and Bus Architecture, Power Control, Reset and Clock Coir
S Peripherals: GPIOs, System Configuration Controller, NVIC, ADC, Comparators, GP Timers, USART Developimcnt
Focls: moftware and Hardware tools like Cross Assemblerm Compiler, Debugger, Simulator, In - Cireuif

i ), Logie Analvser,
HEEE YV CINTRODUCTION TO SYSTEM — ON — CHIP 6

yetem Archfecturer An Overview, Components of the System Processors, Memories and Interconnects, Processor Architee:ui.
Idressing. System Level Interconnection — An Approach for SOC Design — Chip basics - Cycle Time - Die v
‘st - Arca, Power and Time Trade — Offs in Processor Design — Reliability and Configurability — SOC Design Approach
Vpplication Swdies - AES, 3D Graphics Processor. Image Compression and Video Compression.
TOTAL:30 PERIODS

TEXT BOOKS

Pt dosenh Vi The Definitive Guide to the ARM CORTEX M3/M4, Second Edition, Elsevier, 2010.(Unit — 1, I1)

2o Andrew N Sloss, Dominic Symes, Chris Wright, ARM System Devélopers Guide Designing and Optimising Svstem Sofo.r..
er, 2006 (Unit - 1L V)

i Michael T Flvnn and Wayne Luk, Computer System Design, System On Chip, Wiley India 201 1.(Unit - V)

REFEREN(
§ s | in

bes. ARM System - on - Chip Architecture, 2nd Edition, Pearson, 2015.

erics ARM Reference Manual

FN M Technical Reference Manual

PRSI IA2XX ARM CORTEX M3 Microcontroller Reference Manual 5/97
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ABSTRACT

This work proposes an [oT- and blockchain-based distributed system for
the automated measurement and monitoring of water levels and water quality in
rural area water tanks. The primary goal of this system is to enhance transparency,
efficiency, and safety in water resource management, particularly in remote and

-underdeveloped regions where manual monitoring is often impractical or
unreliable. The proposed water level audit system is designed to be fully
decentralized by leveraging the Ethereum blockchain to store and retrieve data
collected by 0T sensors. This decentralized approach eliminates the reliance on
a Trusted Third Party (TTP), ensuring that the data recorded is tamper-proof,
transparent, and verifiable by any stakeholder. Blockchain technology not only
guarantces data integrity and immutability but also provides a secure and
auditable record of all events and sensor readings over time. The system
integrates various sensors, including water level sensors, pH sensors, and
turbidity sensors, to collect real-time data. These sensors continuously monitor
critical water parameters and transmit the data to the blockchain through a secure
-and automated process. Based on the sensor readings, the system is programmed
to autonomously control the water supply. For instance, the water level is
constantly monitored, and the system will automatically turn the water pump ON
or OFF to maintain optimal levels and prevent overflow or depletion.
Furthermore, the system includes automated safety protocols for water quality. If
the pH value deviates from the acceptable range or if the turbidity level increases
beyond a safe threshold, indicating potential contamination, the water supply is
immediately turned OFF to prevent the distribution of unsate water. It reduces
the need for manual intervention, enhances operational efficiency, and builds
rrust among users by ensuring that all data is accurate, transparent, and securely

stored.



ST. ANNE’S COLLEGE OF ENGINEERING AND TECHNOLOGY
(Approved by AICTE, New Delhi. Affiliated to Anna University, Chennai)
Accredited by NAAC
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EC3401 NETWORKS AND SECURITY LTPC3024
COURSE OBJECTIVES:
e To learn the Network Models and datalink layer functions.
e To understand routing in the Network Layer.
e To explore methods of communication and congestion control by the Transport Layer.
e To study the Network Security Mechanisms.
e To learn various hardware security attacks and their countermeasures.
UNIT I NETWORK MODELS AND DATALINK LAYER 9
Overview of Networks and its Attributes — Network Models — OSI, TCP/IP, Addressing — Introduction to
Datalink Layer — Error Detection and Correction — Ethernet (802.3)- Wireless LAN — IEEE 802.1 1,
Bluetooth — Flow and Error Control Protocols — HDLC — PPP.
UNIT II NETWORK LAYER PROTOCOLS 9
Network Layer — IPv4 Addressing — Network Layer Protocols(IP,JICMP and Mobile IP) Unicast and
Multicast Routing — Intradomain and Interdomain Routing Protocols — IPv6 Addresses — IPv6 — Datagram
Format — Transition from IPv4 to IPv6.
UNIT 11 TRANSPORT AND APPLICATION LAYERS 9
Transport Layer Protocols — UDP and TCP Connection and State Transition Diagram - Congestion Control
and Avoidance(DEC bit, RED)- QoS - Application Layer Paradigms — Client — Server Programming —
Domain Name System — World Wide Web, HTTP, Electronic Mail.
UNIT 1V NETWORK SECURITY 9
OSI Security Architecture — Attacks — Security Services and Mechanisms — Encryption —Advanced
Encryption Standard — Public Key Cryptosystems — RSA Algorithm — Hash Functions — Secure Hash
Algorithm — Digital Signature Algorithm.
UNITV HARDWARE SECURITY 9
Introduction to hardware security, Hardware Trojans, Side — Channel Attacks — Physical Attacks and
Countermeasures — Design for Security. Introduction to Blockchain Technology.
45 PERIODS

COURSE OUTCOMES:
Upon successful completion of the course the student will be able to
CO1: Explain the Network Models, layers and functions.

CO2: Categorize and classify the routing protocols.

CO3: List the functions of the transport and application layer.
CO4: Evaluate and choose the network security mechanisms.
COS5: Discuss the hardware security attacks and countermeasures.
TOTAL:75 PERIODS
TEXTBOOKS

1. Behrouz. A .Forouzan, Data Communication and Networking, Fifth Edition, TMH, 2017.(Unit — LILIIT)
2. William Stallings, Cryptography and Network Security, Seventh Edition, Pearson Education, 201 T(Unit-
1V)
3. Bhunia Swarup, Hardware Security —A Hands On Approach,Morgan Kaufmann, First edition, 201 8.(Unit
- V).

REFERENCES

1. James.F.Kurose and Keith.W.Ross, Computer Networking — A Top — Down Approach, Sixth Edition,
Pearson, 2017.
2. Doughlas .E.Comer, Computer Networks and Internets with Internet Applications, Fourth Edition,
Pearson Education, 2008.
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ABSTRACT

This project illustrates a precarious industrial environment monitoring and
control for this monitoring information concerning safety and security. The proposed
system uses a combination sensor network node with a system architecture and
concept implementation, which are described mainly for an industrial safety
monitoring scenario. The information is gathered by the deployed sensor network
with focus on four main conditions: gas leakage and oil. This Project also enables an
easy to use user interface and the accessibility of data through standards-based web
server technologies. It 1s the mosf effective and most economical means of
equipment safety monitoring. The Raspberry Pi Pico W serves as the central control
unit, running the software application responsible for collecting sensor data,
srocessing it, and controlling the connected devices. It communicates with the Gas
sensor (MQ135) to detect the presence of harmful gases in the environment. It the
2as concentration exceeds a predefined thrcsho.ld. indicating potential danger, the

Buzzer is triggered to emit an audible alarm, alerting the residents.

o
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CEC367 INDUSTRIAL IOT AND INDUSTRY 4.0 LTPC2023
COURSE OBJECTIVES:

e JoT Nodes & Sensors

e [oT Gateways

e [oT Cloud Systems

e [oT Cloud Dashboards

e Challenges in lot system Design — Hardware & Software

UNIT I UNDERSTANDING IOT CONCEPT AND DEVELOPMENT PLATFORM 6
IOT Definition, Importance of IoT, Applications of 10T, IoT architecture, Understanding working of
Sensors, Actuators, Sensor calibration, Study of Different sensors and their characteristics

UNIT I ANALYZING & DECODING OF COMMUNICATION PROTOCOL USED IN IOT
DEVELOPMENT PLATFORM 6
UART Communication Protocol, 12C Protocol device interfacing and decoding of signal, SPI Protocol
device interfacing and decoding of signal, WIFI and Router interfacing, Ethernet Configuration, Bluetooth
study and analysis of data flow, Zigbee Interfacing and study of signal flow

UNITHIIOT PHYSICAL DEVICES AND ENDPOINTS AND CONTROLLING 6
HARDWARE AND SENSORS IoT Physical Devices and Endpoints- Introduction to Arduino and
Raspberry Pi- Installation, Interfaces (serial, SPI, 12C), Programming — Python program with Raspberry PI
with focus on interfacing external gadgets, controlling output, reading input from pins. Controlling
Hardware- Connecting LED, Buzzer, Switching High Power devices with transistors, Controlling AC
Power devices with Relays, Controlling servo motor, speed control of DC Motor, unipolar and bipolar
Stepper motors; Sensors- Light sensor, temperature sensor with thermistor, voltage sensor, ADC and DAC,
Temperature and Humidity Sensor DHT1 1, Motion Detection Sensors, Wireless Bluetooth Sensors,Level
Sensors, USB Sensors, Embedded Sensors, Distance Measurement with ultrasound sensor.

UNITIV CLOUD SERVICES USED IN IOT DEVELOPMENT PLATFORM 6
Configuration of the cloud platform, Sending data from the IOT nodes to the gateways using different
communication options; Transferring data from gateway to the cloud; Exploring the web services like mail,
Messaging (SMS) and Twitter ete.;Tracking of cloud data as per the requirement; Google Cloud service
architect; AWS clod Services architect; Microsoft Azure cloud services Architect; OEN source Cloud
Services; Initial State lot Dashboard & Cloud Services
UNIT V CHALLENGES IN IOT SYSTEM DESIGN — HARDWARE & SOFTWARE 6
Antenna design and placement, Chip-package system development, Power electronics, electromagnetic
interference/compatibility (EMI/EMC), Electronics reliability; Battery simulation. 30 PERIODS
COURSE OUTCOMES:

Upon completion of this course, the students will be able to
COI: Understand the building blocks of IoT technology and explore the vast spectrum of IoT applications
CO2: Use processors & peripherals to design & build 10T hardware
CO3: Assess, select and customize technologies for [oT applications
CO4: Connect numerous 10T applications with the physical world of humans and real life problem solving.
COs: Design and implement IOT applications that manage big data TOTAL:60 PERIODS
TEXT BOOKS

1. Internet of Things - A Hands-on Approach, Arshdeep Bahga and Vijay Madisetti, Universities Press,
2015, ISBN: 9788173719547
2. Getting Started with Raspberry Pi, Matt Richardson & Shawn Wallace, O'Reilly (SPD), 2014, ISBN:
9789350239759
REFERENCES

1. Raspberry Pi Cookbook, Software and Hardware Problems and solutions. Simon Monk, O'Reiily (SPD),
2016, ISBN 7989352133895

2. N. Ida, Sensors, Actuators and Their Interfaces, SciTech Publishers, 2014. 3. Peter Wabher, 'Learning
Internet of Things', Packt Publishing, 2015 3. Editors Ovidiu Vermesan
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ABSTRACT

The increasing demand for lightweight, high-strength materials in aerospace and
automotive sectors necessitates precision machining techniques like Electrical
Discharge Machining (EDM), which offers superior accuracy and surface integrity
without inducing mechanical stress. EDM plays a crucial role in machining hard,
conductive materials with intricate geometries, especially in aerospace, biomedical,

and die-making industries where conventional methods fail to achieve desired

(4]

precision and finish. Despite precision advantages of EDM. machining AA707
aluminium alloy presents problems such as excessive tool wear, poor surface
integrity, and microcrack formation due to its high thermal conductivity, low
melting point, and reactive nature. These issues can be mitigated by optimizing
EDM parameters through multi-response optimization techniques such as
Response Surface Methodology ( RSM), which enables precise tuning for improved
MRR, surface quality, and defect reduction during AA7075 alloy machining. In
this investigation, AA7075 aluminum alloy was machined using die-sinking EDM
with a copper electrode and EDM oil as the dielectric fluid. Experiments were
'conducted based on Response Surface Methodology (RSM) to systematically
evaluate the effects of process parameters. Parameters such as discharge current
me (Ton), and pulse-off time (Torr) were controlled to achieve

(Ip), pulse-on ti

enhanced surface characteristics, including material removal rate (MRR) and

surface roughness (SR). The effect of process parameters On MRR and SR was

analyzed, and the most influential parameters were identified using Analysis of

Variance (ANOVA). M athematical models for MRR and SR were developed using

RSM to predict and optimize EDM process performance.
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COURSE OBJECTIVES

1. To classify non-traditional machining processes and describe mechanical energy based non traditional
machining processes.
To differentiate chemical and electro chemical energy-based processes,
To describe thermo-electric energy-based processes
To explain nano finishing processes.
To introduce hybrid non-traditional machining processes and differentiate hybrid non-traditional machining
processes
UNIT - I NTRODUCTION AND MECHANICAL ENERGY BASED PROCESSES 9
Introduction - Need for non-traditional machining processes - Classification of non-traditional machining processes -
Applications, advantages and limitations of non-traditional machining processes - Abrasive jet machining, Abrasive
water jet machining, Ultrasonic machining their principles, equipment, effect of process parameters, applications,
advantages and limitations.
UNIT — II CHEMICAL AND ELECTRO CHEMICAL ENERGY BASED PROCESSES
Principles, equipments, effect of process parameters, applications, advantages and limitations of Chemical machining,
Electro-chemical machining, Electro-chemical honing, Electro-chemical grinding, Electro chemical deburring.
UNIT -III THERMO-ELECTRIC ENERGY BASED PROCESSES NANO FINISHING PROCESSES
9
Principles, equipments, effect of process parameters, applications, advantages and limitations of Electric discharge
machining, Wire electric discharge machining, Laser beam machining, Plasma arc machining, Electron beam
machining, lon beam machining,
UNIT - IV NANO FINISHING PROCESSES 9
Principles, equipments, effect of process parameters, applications, advantages and limitations of Abrasive flow
machining — Chemo mechanical polishing, Magnetic abrasive finishing, Magnetorheological finishing, Magneto
rheological abrasive flow finishing..
UNIT - V HYBRID NON-TRADITIONAL MACHINING PROCESSES 9
Introduction - Various hybrid non-traditional machining processes, their working principles, equipments, effect of

process parameters, applications, advantages and limitations. Selection and comparison of different non traditional
machining processes.
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TOTAL: 45 PERIODS
OUTCOMES: At the end of the course the students would be able to

1. Formulate different types of non-traditional machining processes and evaluate mechanical energy based non-traditional
machining processes.
Illustrate chemical and electro chemical energy based processes,
Evaluate thermo-electric energy based processes.
Interpret nano finishing processes.
. Analyse hybrid non-traditional machining processes and differentiate non- traditional machining processes.
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2. Anand Pandey, “Modern Machining Processes”, Ane Books Pvt. Ltd., New Delhi, India, 2019.
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