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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR 
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal) 

List of courses to be opted for Honours or Minor specialization in V Semester 
 

Honours*  
(to be opted by students of Parent Department) 

IO0522H1 Hardware Modeling Using Verilog (8 Weeks) 

IO0522H2 Design & Implementation of Human-Computer Interfaces (12 Weeks) 

IO0522H3 The Joy of Computing using Python (12 Weeks) 

                          
 

Minor specialization *  
(to be opted by students of Other Department) 

Course Code    Course Name 

IO0522M1 Introduction to Internet of Things (12 Weeks) 

IO0522M2 Introduction to Operating Systems (8 Weeks) 

IO0522M3 Programming, Data Structures and Algorithms in Python (8 Weeks) 

 
* Course run through SWAYAM/NPTEL/ MOOC Learning Based Platform 
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DE -2  DE-3* 
S. No. Subject Code Subject Name  S. No. Subject Code Subject Name 

1.  230731 Optimization Methods in Engineering  1. 230761 Google Cloud Computing Foundations (8 Weeks) 
2.  230732 Smart Grid  2. 230762 Computer Graphics (8 Weeks) 
3.  230733 Pattern Recognition  3. 230763 Social Network Analysis (12 Weeks) 

OC-2  DE-4* 
S. No. Subject Code Subject Name  S. No. Subject Code Subject Name 

1.  910203 IoT and Its Applications  1. 230764 Deep Learning (12 Weeks) 
2.  910204 Software Testing  2. 230765 Big Data Computing (8 Weeks) 

    3. 230766 Computer Vision (12 Weeks) 
 

List of courses to be opted for Honours or Minor specialization in VII Semester 
 

Honours*  
(to be opted by students of Parent Department) 

Minor specialization *  
(to be opted by students of Other Department) 

Course 
Code 

Course Name 
Course 
Code 

Course Name 

IO0522H1 Hardware Modeling Using Verilog (8 Weeks) IO0522M1 Introduction to Internet of Things (12 Weeks) 

IO0522H2 Design & Implementation of Human-Computer Interfaces (12 Weeks) IO0522M2 Introduction to Operating Systems (8 Weeks) 

IO0522H3 The Joy of Computing using Python (12 Weeks) IO0522M3 Programming, Data Structures and Algorithms Using Python (8 Weeks) 

IO0623H1 Introduction To Industry 4.0 And Industrial Internet Of Things (12 Weeks) IO0623M2 Design and analysis of algorithms (8 Weeks) 

IO0723H1 Reinforcement Learning (12 Weeks) IO0623M3 Programming in Modern C++ (12 Weeks) 

IO0723H2 Advanced Distributed Systems (12 Weeks) IO0723M1 Programming in Java (12 Weeks) 

IO0723H3 Introduction To Haskell Programming (8 Weeks) IO0723M2 Distributed Systems (8 Weeks) 

  IO0723M3 Cloud Computing (12 Weeks) 
                          
 * Course run through SWAYAM/NPTEL/ MOOC Learning Based Platform 
Note: In each semester (starting from V to VIII semester), it is required to opt for new subjects towards Honours Degree/ Minor Specialization. 
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                    DEPARTMENT OF INFORMATION TECHNOLOGY 

DESIGN & ANALYSIS OF ALGORITHMS 
230301/240301 

L T P Total Credits 

2 1 2 4 

    COURSE OBJECTIVES 

● To introduce the topic of algorithms as a precise mathematical concept. 

● To study the techniques like recursion, divide and conquer, dynamic programming, 

greedy approach, backtracking and branch and bound.  

● To practice their skills on many well-known algorithms and data structures designed to 

solve real-life problems. 

----------------------------------------------------------------------------------------------------------------  

Unit-I  

Introduction to Computational Model: Algorithms and its Importance, Recurrences 

and Asymptotic Notations, Mathematical Analysis of Non-Recursive and Recursive 

Algorithm, Review of Sorting & Searching Algorithms, Basic Tree and Graph 

Concepts: B-Trees and Traversal Techniques, Topological sort. 

Unit-II   

Divide and Conquer Method: Introduction and its Examples such as Finding the 

Maximum and Minimum, Binary Search, Merge Sort, Quick Sort and Strassen’s Matrix 

Multiplication and Additional Real World Problems on Divide and Conquer. 

 Unit-III   

Greedy Method: Introduction, Characteristics, Examples of Greedy Methods such as  

Single-Source Shortest Paths, Minimum Cost Spanning Trees : Prims’s and Kruskal’s 

Algorithm, Knapsack Problem, Dijkstra’s Single Source Shortest Path Algorithm, 

Optimal Storage on Tapes. 

Unit-IV  

Dynamic Programming: Introduction, The Principle of Optimality, Examples of 

Dynamic Programming Methods such as – 0/1 Knapsack, Traveling salesman problem, 

Floyd’s All Pairs Shortest Path, Longest Common Subsequence and Reliability Design, 

Matrix Chain Multiplication 
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Unit-V  

Backtracking: Concept and its Examples like 4-Queen’s Problem, Knapsack problem 

Hamiltonian Circuit Problem, Graph Coloring Problem etc. Branch & Bound: 

Introduction and its Examples like - Traveling Salesperson Problem etc. NP-

Completeness: Introduction, Class P and NP, Polynomial Reduction, NP-Hard and NP- 

Complete Problems.  

--------------------------------------------------------------------------------------------------------------------------- 

RECOMMENDED BOOKS  
 

● Fundamentals of Computer Algorithms, Horowitz & Sahani, Universities press.  
● Introduction to Algorithms, Coremen Thomas, Leiserson CE, Rivest RL, PHI.  
● Design & Analysis of Computer Algorithms, Ullmann, Pearson.  
● Algorithm Design, Michael T Goodrich, Robarto Tamassia, Wiley India. 

--------------------------------------------------------------------------------------------------------------------------- 

COURSE OUTCOMES 

After completion of this course, the students would be able to: 

CO1. demonstrate a familiarity with major algorithms and data structures. 

CO2. idenify important algorithmic design paradigms and methods of analysis. 

CO3. analyze the performance of algorithms. 

CO4. compare various algorithm design techniques. 

CO5. select the design technique to solve any real world problem. 

CO6. design efficient algorithm using various design techniques. 

---------------------------------------------------------------------------------------------------------------- 
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                    DEPARTMENT OF INFORMATION TECHNOLOGY 

OPERATING SYSTEM 
230302/240302 

L T P Total Credits 

2 1 - 3 

 
COURSE OBJECTIVES 

● To provide basic knowledge of computer operating system structures and functioning. 

● To compare several different approaches to memory management, file management and 

process management. 

● To understand various problems related to concurrent operations and their solutions.  

---------------------------------------------------------------------------------------------------------------- 

Unit I  

Basics of Operating System: Generations, Types, Structure, Services, System Calls, 

System Boot, System Programs, Protection and Security. 

Unit II  

Process Management: Process Concepts, Process States, Process Control Block, 

Scheduling-Criteria, Scheduling Algorithms and their Evaluation, Threads, Threading 

Issues. 

Unit III 

Process Synchronization: Background, Critical-Section Problem, Peterson's Solution, 

Synchronization Hardware, Semaphores, Classic Problems of Synchronization, 

Monitors. 

Deadlock: System Model, Deadlock Characterization, Deadlock Prevention, Detection 

and Avoidance, Recovery from Deadlock. 

Unit IV 
Memory Management: Main Memory, Swapping, Contiguous Memory Allocation, 

Paging, Structure of Page Table, Segmentation, Virtual Memory, Demand Paging, Page 

Replacement Algorithms, Allocation of Frames, Thrashing. 

Unit V 
Storage Management: Mass-Storage Structure, Overview, Disk Structure, Disk 

Attachment, Disk Scheduling.  
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File System Interface: The Concept of a File, Access Methods, Directory Structure, 

File System Structure, Allocation Methods, Free-Space Management. 

---------------------------------------------------------------------------------------------------------------- 

 
RECOMMENDED BOOKS 
 

● Operating System Concepts, Silberschatz, Ninth Edition, Willey Publication. 
● Operating Systems, internals and Design Principles, Stallings, Seventh Edition, Pearson 

Publication. 

● Modern Operating Systems, Tanenbaum, Fourth Edition. Pearson Publication. 

---------------------------------------------------------------------------------------------------------------- 

COURSE OUTCOMES 

After the successful completion of this course, the student will be able to: 

CO1. tell the basic concept of operating systems.  

CO2. explain the working procedure of the operating system. 

CO3. analyze the various operating system problems and issues. 

CO4. develop the solutions for various operating system problems and issues. 

CO5. measure the performance of various scheduling and allocation techniques.  

CO6. test the working of various scheduling and allocation techniques. 

---------------------------------------------------------------------------------------------------------------- 
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COMPUTER NETWORKS AND PROTOCOLS 
230303/240303 

L T P Total Credits 

2 1 - 3 

COURSE OBJECTIVES 

 Familiarize the student with the basic taxonomy and terminology of the computer 

networking & Protocols. 

 Provide detail knowledge about various layers, protocols and devices that facilitate 

networking. 

 Enable students to deal with various networking problems such as flow control, error 

control and congestion control. 

--------------------------------------------------------------------------------------------------------------------------------------------------- 

Unit-I 
Introduction: Computer Network Types, OSI Reference Model & TCP/IP Reference 

Mode, Circuit Switching, Message Switching & Packet Switching,  Frequency Division 

Multiplexing, Wavelength Division Multiplexing & Time Division Multiplexing, ISDN, 

SONET. 

Physical Layer : Data Transmission Modes, Network topologies, Line Coding, 

Synchronous & Asynchronous Transmission, Transmission Medium- Guided & 

Unguided, Networking Devices, Performance Criteria. 

Unit-II 

Data Link Layer: Introduction, Design Issues, Services, Framing, Error Control, Flow 

Control, ARQ Strategies, Error Detection and Correction, Parity Bits, Cyclic Redundant 

Code (CRC), Hamming Codes, MAC Sub Layer- Channel Allocation Problem, Pure 

ALOHA ,Slotted ALOHA, CSMA ,CSMA/CD, IEEE 802.3, IEEE 802.4 and IEEE 

802.5, HDLC. 

Unit-III 

Network Layer Protocols: Introduction, Design Issues, Services, Routing- Distance 

Vector Routing, Hierarchical Routing & Link State Routing, Shortest Path Algorithm- 

Dijkstra's Algorithm & Floyd–Warshall's Algorithm, Routing Protocols, Flooding, 

Connection Oriented & Connectionless Service, IP Addressing, IPV4, IPV6, Internet 

Protocol Datagram, Fragmentation, ICMP, IGMP. 
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Unit-IV  

Transport Layer Protocols: Datagram Protocol (UDP) - Process To Process 

Communication, Port Number, Socket Address, User Datagram, UDP Operation. TCP 

Services, Process To Process Communication, Stream Delivery Service, Full Duplex 

Communication, Connection Oriented Service, Reliable Service, TCP Features- 

Numbering System, Flow Control, Error Control, Congestion Control , TCP Segment, 

Flow Control-Sliding Window Protocol, Silly Window Syndrome Error Control-

Checksum, Acknowledgement, Retransmission, Congestion Control.  

Unit-V 

Application Layer Protocols: Introduction, Design Issues, Presentation Layer- 

Translation, Encryption- Substitutions and  Transposition  Ciphers, Compression- Lossy 

and Lossless. Session Layer – Dialog Control, Synchronization. Application Layer- 

Remote Login, File Transfer & Electronic Mail. Domain Name System (DNS), Telnet, 

FTP, TFTP, Email Protocol: SMTP, POP, IMAP. 

RECOMMENDED BOOKS 

 Data Communication and Networking, Behrouz A. Forouzan, McGraw Hill.  

 Computer Networks, Andrew S. Tanenbaum, Pearson Education India. 

 Computer Networks and Internets, Douglas E. Comer, Pearson India. 
 TCP/IP Protocol Suite, B. A. Fourozan, Tata McGraw Hill  

 Internetworking with TCP/IP, Douglas E. Comer, Publisher- PHI, New Delhi 

 TCP/IP Illustrated by Richard Stevens, Publisher- Addison – Wesley. 

 -------------------------------------------------------------------------------------------------------------------------- 

COURSE OUTCOMES 

After the successful completion of this course, the student will be able to: 

CO1. explain the fundamental concepts of computer network. 

CO2. illustrate the basic taxonomy & terminologies of computer network protocols. 

CO3. develop a concept for understanding advance computer network.  

CO4. build the skill of IP addressing and routing mechanism.  

CO5. predict the performance of computer network in congestion and internet. 

CO6. construct the network environment for implementation of computer networking concept. 

-------------------------------------------------------------------------------------------------------------------------------------- 
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DATABASE MANAGEMENT SYSTEM  
230304/240304 

L T P Total Credits 

2 1 2 4 

COURSE OBJECTIVES 

● To understand the different issues involved in the design and implementation of a 

database system. 

● To study the physical and logical database designs, database modelling, relational, 

hierarchical and network models. 

● To understand and use data manipulation language to query, update and manage a 

database. 
--------------------------------------------------------------------------------------------------------------------------------------------------- 

Unit-I 

DBMS: Database Approach v/s Traditional File Approach, Advantages of Database 

System, Database Users and Administrator, Database System Environment, 

Application Architectures, Schemas, Instances, Data Independence, Data Models: 

Hierarchical Data Model, Network Data Model & Relational Data Model, 

Comparison between Models. 

Entities and Relationship Model: Entity types, Entity sets, Attributes and Keys, 

Relationship Types and Sets, Constraints, Design issue, E-R Diagram, Weak Entity 

Sets. 

Unit-II 

Relational Model: Structure of Relational Databases: Relation, Attribute, Domain, Tuples, 

Degree, Cardinality, Views, Database Relations, Properties of Relations, Attributes, Keys, 

Attributes of Relation, Domain Constraints, Integrity Constraints. 

Relational Algebra: Concepts and Operations: Select, Project, Division, Intersection, 

Union, Division, Rename, Join etc. 

Relational Calculus: Tuple Relational Calculus, Domain Relational Calculus.  

Unit-III 

SQL: Purpose of SQL, Data Definition Language (DDL) Statements, Data Manipulation 

Language (DML) Statements Update Statements & Views in SQL, Data Control Language 

(DCL), Triggers. 
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Unit-IV 

Relational Database Design: Purpose of Normalization, Data Redundancy and Update 

Anomalies, Functional Dependency, The Process of Normalization, Various Normal Forms: 

1NF, 2NF, 3NF, BCNF, Decomposition, Desirable Properties of Decomposition: 

Dependency Preservation, Lossless Join, Problems with Null Valued & Dangling Tuple, 

Multivalued Dependencies. 

Unit-V 

Transaction Management: Transaction Concept, Transaction State, Concurrent 

Executions, Serializability: Conflict and View Serializability, Concurrency Control: Lock-

Based Protocol, Recovery: Log-Based Recovery. 

----------------------------------------------------------------------------------------------------------------------------------- 

RECOMMENDED BOOKS  

● Database System Concepts, Abraham Silberschatz Henry F. Korth S. Sudarshan, McGraw-
Hill 6th Edition. 

● Database Management System, Raghu Ramakrishnan Johannes Gehrke, McGraw Hill 3rd 
Edition. 

● Fundamentals of Database System, Elmasri & Navathe, Addison-Wesley Publishing, 5th 
Edition. 

● An Introduction to Database Systems, Date C. J, Addison-Wesley Publishing, 8th Edition. 
----------------------------------------------------------------------------------------------------------------------------------- 

COURSE OUTCOMES 

After completion of this course, the students would be able to: 

CO1. demonstrate the concepts of different types of database system. 

CO2. apply relational algebra concepts to design database system. 

CO3. make use of queries to design and access database system. 

CO4. analyze the evaluation of transaction processing and concurrency control. 

CO5. determine the normal form of the relation.  

CO6. design a ER diagram/database system for a real world application. 

----------------------------------------------------------------------------------------------------------------------------------- 
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DESIGN AND THINKING LAB  
230305 

L T P Total Credits 

- - 2 1 

PREREQUISITES 

We assume that you are already familiar with the basics of C and C++. Knowledge in other 
programming language especially the OOP is an added advantage. A basic understanding of 
microcontrollers and electronics is also expected. 

COURSE OBJECTIVE:  

The students will:  

  Learn the basics of electronics, including reading schematics (electronics diagrams)  

  Learn how to prototype circuits with a breadboard  

  Learn the Arduino programming language and IDE  

  Program basic Arduino examples  

  Prototype circuits and connect them to the Arduino 

  Program the Arduino microcontroller to make the circuits work  

  Connect the Arduino microcontroller to a serial terminal to understand communication    
and stand-alone use  

  Explore the provided example code and online resources for extending knowledge 
about the capabilities of the Arduino microcontroller 

---------------------------------------------------------------------------------------------------------------- 
Unit-I 

Introduction: embedded system, Understanding Embedded System, Overview of basic 

electronics and Digital electronics, Microprocessor vs Microcontroller, Common 

features of Microcontroller, Comparison between different types of microcontrollers.  

Unit-II 
Arduino: introduction, Pin Configuration and Architecture, Device and Platform 

Features, Concept of Digital and Analog ports, Arduino Interfacing Board, Introduction 

to Embedded C and Arduino Platform. 

Unit-III 
Basic Concepts and Functions: Arduino data types, Variables and constants, Operators, 

Control Statements, Arrays, Functions, Pins Configured as INPUT, Pull-up Resistors, 

Pins Configured as OUTPUT, pinMode() Function, digitalWrite() Function, 

analogRead() function, Arduino Interrupts. 
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Unit-IV  

Arduino Time and Displays: Incorporating Arduino time, delay() function, delay 

Microseconds() function, millis() function, micros() function. Working with Serial 

Monitor, Line graph via serial monitor, interfacing 8 bit LCD to Arduino, Fixed one 

line static message display, Running message display using the LCD Library of 

Arduino. 

Unit-V 
Arduino Sensors and Secondary Integrations: Humidity Sensor, Temperature 

Sensor, Water Detector/ Sensor, PIR Sensor, Ultrasonic Sensor, Connecting Switch 

(Relay switches). Types of Relay, Controlling Electrical appliances with 

electromagnetic relays. 

--------------------------------------------------------------------------------------------------------------- 

RECOMMENDED BOOKS: 

 Arduino for Dummies, by John Nussey (2013) 

References: 
1. Arduino Projects for Dummies, by Brock Craft (2013) 
2. Programming Arduino – Getting Started with Sketches, Simon Monk (2016) 
3. Programming Arduino - Next Steps, by Simon Monk (2016) 

--------------------------------------------------------------------------------------------------------------- 

COURSE OUTCOMES 

After completion of this course, the students would be able to: 

CO1. define the basic concept of Embedded System. 

CO2. describe the basic principles of Arduino programming and IDE.  

CO3. familiarize with different types of sensors and related systems. 

CO4. design, implement, debug and test programs/ system. 

CO5. design and develop Smart systems applications. 

CO6. build Arduino board using different sensors. 

---------------------------------------------------------------------------------------------------------------- 
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DESIGN & ANALYSIS OF ALGORITHMS  
160312/230301/240301 

 
LIST OF PROGRAMS 

 
1. WAP to implement the following using array as data structure and analyze its time 

complexity.  
a. Insertion sort      b. Selection sort      c. Bubble sort      d. Quick sort      e. Merge sort  
f. Bucket sort         g. Heap sort  

 
2. WAP to implement Linear and Binary Search and analyze its time complexity.  

3. WAP to implement Strassen’s Matrix Multiplication. 

4. WAP to implement Matrix Chain Multiplication and analyze its time complexity. 
 
5. WAP to implement Longest Common Subsequence Problem and analyze its time 

complexity. 
 
6. WAP to implement Optimal Binary Search Tree Problem and analyze its time complexity.  
 
7. WAP to implement 0/1 knapsack using dynamic programming. 
 
8. WAP to implement Dijkstra’s Algorithm and analyze its time complexity. 
 
9. WAP to implement Bellman Ford Algorithm and analyze its time complexity.  
 
10. WAP to implement DFS and BFS and analyze their time complexities. 
 
11. WAP to implement Travelling Salesman Problem using backtracking. 

12. WAP to implement Topological sort algorithm and analyze their time complexities. 

---------------------------------------------------------------------------------------------------------------------------------------- 

 
COURSE OUTCOMES 

After completion of this course, the students would be able to: 

CO1. relate the principles of algorithm design in solving problems. 

CO2. demonstrate basic algorithms and different problem solving strategies. 

CO3. build creativeness and confidence to solve non-conventional problems. 

CO4. analyze running times of algorithms using asymptotic analysis. 

CO5. compare various algorithm design approaches for solving real world problems. 

CO6. design and implement optimization algorithms in specific applications. 

 

--------------------------------------------------------------------------------------------------------------------------------------- 
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DESIGN & ANALYSIS OF ALGORITHMS  
160312/230301/240301 

 
LIST OF SKILL BASED MINI PROJECT 

 

1. Implement tree traversal techniques like pre-order, post-order and in-order. 

2. Implementation of divide and conquer based merge sort algorithm, quick sort 

algorithm. 

3. Implementation of divide and conquer based matrix multiplication algorithm. 

4. Implement the greedy approach for single source shortest path. 

5. Design a program for finding minimum cost tree for traversing all nodes of a graph. 

6. Implement the Knapsack problem and 0/1 Knapsack problem. 

7. Implement the travelling salesman problem using dynamic programming. 

8. Implement matrix chain multiplication using dynamic programming. 

9. Design a program for 4 and 8 queen problem. 

10. Implement a program for polynomial reduction. 

11. Implement a phone directory application using doubly-linked lists. 

12. Implement the movement of knight in chess game. 

------------------------------------------------------------------------------------------------ 
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DATABASE MANAGEMENT SYSTEM  
160313/ 230304/240304 

 
LIST OF PROGRAMS 

 
While creating tables, databases the name should have a prefix of your roll number.  

Ex. If your roll number is 55 then every table name must start with 55 TABLE_NAME. 1. 
Write program name 2. Write description of command used for executing the query. 3. Write 
commands in bold letters. 4. Take the screenshot of the output. 

1. Implementation of DDL commands of SQL with suitable examples.  
a. Create table 
b. Alter table 
c. Drop Table 

2. Implementation of DML commands of SQL with examples. 
a. Insert 
b. Update 
c. Delete 

3. Implementation of different type of function with suitable example 
a. Number function 
b. Aggregate function 
c. Character function 
d. Conversion function 
e. Data function 

4. Implementation of different type of operators in SQL. 
a. Arithmetic operators 
b. Logical operators  
c. Set operator     
f. Comparison Operator 
g. Special operator 

5. Implementation of type of joins. 
a.    Inner Join 
b.    Outer Join 
c.    Natural Join etc. 

        6.    Study and implementation of  
               a.    Group by & having clause 
               b.    order By clause 
               c.    Indexing 

     7.     Study of Implementation of 
               a.   Sub queries 
               b.   Views 
        8.    Study & implementation of different type of constraints. 

 9.     Study & implementation of database backup & recovery command.  
10.   Study & implementation of Rollback, commit, savepoint. 
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    11.   Creating Database /Table Space  

a. Managing Users: Create User, Delete User  
b. Managing roles: Grant, Revoke. 

-------------------------------------------------------------------------------------------------------------- 

  COURSE OUTCOMES 

After completion of this course, the students would be able to: 

CO1.  construct database schema for a given problem domain. 

CO2.  apply integrity constraints on a database schema using a state-of-the-art RDBMS. 

CO3.  apply SQL queries using DDL and DML to design and access database systems. 

CO4.   make use of operators and functions used in query. 

CO5.   distinguish Tables and Views for database systems. 

CO6.   develop a small project for a real world scenario. 

-------------------------------------------------------------------------------------------------------------- 
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DATABASE MANAGEMENT SYSTEM  
160313/ 230304/240304 

LIST OF SKILL BASED MINI PROJECT 

 Design, develop, and implement the specified queries for the following problems using 
Oracle, MySQL, MS SQL Server, or any other DBMS under LINUX/Windows 
environment.  

 Design ER-Diagram, Create Schema and insert at least 5 records for each table. Add 
appropriate database constraints 

Mini Skill Project 1 

Consider the following schema for a Library Database:  
BOOK (Book_id, Title, Publisher_Name, Pub_Year)  
BOOK_AUTHORS (Book_id, Author_Name)  
PUBLISHER (Name, Address, Phone)  
BOOK_COPIES (Book_id, Programme_id, No-of_Copies)  
BOOK_LENDING (Book_id, Programme_id, Card_No, Date_Out, Due_Date)  
LIBRARY_PROGRAMME (Programme_id, Programme_Name, Address)  

Write SQL queries to  

1. Retrieve details of all books in the library – id, title, name of publisher, authors, 
number of copies in each Programme, etc.  
2. Get the particulars of borrowers who have borrowed more than 3 books, but from 
Jan 2017 to Jun 2017.  
3. Delete a book in BOOK table. Update the contents of other tables to reflect this data 
manipulation operation.  
4. Partition the BOOK table based on year of publication. Demonstrate its working with 
a simple query.  
5. Create a view of all books and its number of copies that are currently available in the 
Library. 

Mini Skill Project 2 

Consider the following schema for Order Database:  
SALESMAN (Salesman_id, Name, City, Commission)  
CUSTOMER (Customer_id, Cust_Name, City, Grade, Salesman_id)  
ORDERS (Ord_No, Purchase_Amt, Ord_Date, Customer_id, Salesman_id)  
Write SQL queries to  

1. Count the customers with grades above Bangalore’s average.  
2. Find the name and numbers of all salesman who had more than one customer.  
3. List all the salesman and indicate those who have and do not have customers in their 
cities (Use UNION operation.)  
4. Create a view that finds the salesman who has the customer with the highest order of 
a day.  
5. Demonstrate the DELETE operation by removing salesman with id 1000. All his 
orders must also be deleted. 
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Mini Skill Project 3 

Consider the schema for Movie Database:  
ACTOR (Act_id, Act_Name, Act_Gender)  
DIRECTOR (Dir_id, Dir_Name, Dir_Phone)  
MOVIES (Mov_id, Mov_Title, Mov_Year, Mov_Lang, Dir_id)  
MOVIE_CAST (Act_id, Mov_id, Role)  
RATING (Mov_id, Rev_Stars)  

Write SQL queries to  

1. List the titles of all movies directed by ‘Hitchcock’.  
2. Find the movie names where one or more actors acted in two or more movies.  
3. List all actors who acted in a movie before 2000 and in a movie after 2015 (use JOIN 
operation).  
4. Find the title of movies and number of stars for each movie that has at least one rating 
and find the highest number of stars that movie received. Sort the result by movie title.  
5. Update rating of all movies directed by ‘Steven Spielberg’ to 5. 

Mini Skill Project 4 
Consider the schema for College Database: 
STUDENT (USN, SName, Address, Phone, Gender) 
SEMSEC (SSID, Sem, Sec) 
CLASS (USN, SSID) 
COURSE (Subcode, Title, Sem, Credits) 
IAMARKS (USN, Subcode, SSID, Test1, Test2, Test3, FinalIA) 

Write SQL queries to 

1. List all the student details studying in fourth semester ‘C’ section. 
2. Compute the total number of male and female students in each semester and in each 
section. 
3. Create a view of Test1 marks of student USN ‘1BI15CS101’ in all Courses.  
4. Calculate the FinalIA (average of best two test marks) and update the corresponding 
table for all students. 
5. Categorize students based on the following criterion: 
If FinalIA = 17 to 20 then CAT = ‘Outstanding’ 
If FinalIA = 12 to 16 then CAT = ‘Average’ 
If FinalIA< 12 then CAT = ‘Weak’ 
Give these details only for 8th semester A, B, and C section students. 

Mini Skill Project 5 

Consider the schema for Company Database: 
EMPLOYEE (SSN, Name, Address, Sex, Salary, SuperSSN, DNo) 
DEPARTMENT (DNo, DName, MgrSSN, MgrStartDate) 
DLOCATION (DNo,DLoc) 
PROJECT (PNo, PName, PLocation, DNo) 
WORKS_ON (SSN, PNo, Hours) 

Write SQL queries to 
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1. Make a list of all project numbers for projects that involve an employee whose last 
name is ‘Scott’, either as a worker or as a manager of the department that controls the 
project. 
2. Show the resulting salaries if every employee working on the ‘IoT’ project is given 
a 10 percent raise. 
3. Find the sum of the salaries of all employees of the ‘Accounts’ department, as well 
as the maximum salary, the minimum salary, and the average salary in this department. 
4. Retrieve the name of each employee who works on all the projects controlled by 
department number 5 (use NOT EXISTS operator). 
5. For each department that has more than five employees, retrieve the department 
number and the number of its employees who are making more than Rs. 6,00,000. 

Mini Skill Project 6 

A university registrar’s office maintains data about the following entities:  
(a)courses, including number, title, credits, syllabus, and prerequisites;  
(b) course offerings, including course number, year, semester, section number, 
instructor(s), timings, and classroom;  
(c) students, including student-id, name, and program; and  
(d) instructors, including identification number, name, department, and title. Further, 
the enrollment of students in courses and grades awarded to students in each course 
they are enrolled for must be appropriately modeled. 
Construct an E-R diagram forthe registrar’s office. Document all assumptions that you 
make about the mapping constraints. 

Mini Skill Project 7 
Construct an E-R diagram for a car-insurance company whose customers own one or 
more cars each. Each car has associated with it zero to any number of recorded 
accidents. 
 

Mini Skill Project 8 
Construct an E-R diagram for a hospital with a set of patients and a set of medical 
doctors. Associate with each patient a log of the various tests and examinations 
conducted. 
 

Mini Skill Project 9 
Design an E-R diagram for keeping track of the exploits of your favourite sports team. 
You should store the matches played, the scores in each match, the players in each 
match and individual player statistics for each match. Summary statistics should be 
modeled as derived attributes. 

Mini Skill Project 10 
Consider a database used to record the marks that students get in different exams of 
different course offerings. 
a. Construct an E-R diagram that models exams as entities, and uses a ternary 
relationship, for the above database.  
b. Construct an alternative E-R diagram that uses only a binary relationship between 
students and course-offerings. Make sure that only one relationship exists between a 
particular student and course-offering pair, yet you can represent the marks that a 
student gets in different exams of a course offering. 

---------------------------------------------------------------------------------------------------------------- 
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DESIGN AND THINKING LAB  
230305 

LIST OF PROGRAMS 
 

1. Introduction to Arduino Board and Arduino IDE (Installation and Setup) 

2. Write a Program to Blink LED (Turn an LED on and off). 

3. Write a Program to demonstrate the use of analog output to fade an LED. 

4. Write a Program to read an analog input and prints the voltage to the serial monitor. 

5. Write a Program to count the number of button pushes. 

6. Write a Program to Control an LED using Button. 

7. Write a program to detect object using IR Obstacle Sensor. 

8. Write a program to detect presence of Gas using GAS Sensor. 

9. Write a Program to Control Electronic Appliances using RELAY SHIELD Sensor. 

10. Write a Program to measure Temperature and Humidity using DHT11 Sensor. 

11. Write a program to detect motion using Motion Sensor (PIR sensor). 

12. Write a Program to detect presence of smoke using Smoke Sensor. 

13. Write a Program to play melody with a Piezo speaker. 

------------------------------------------------------------------------------------------------ 

COURSE OUTCOMES 

After completion of this course, the students would be able to: 

CO1. define the basic concept of Embedded System. 

CO2. describe the basic principles of Arduino programming and IDE.  

CO3. familiarize with different types of sensors and related systems. 

CO4. design, implement, debug and test programs/ system. 

CO5. design and develop Smart systems applications. 

CO6. build Arduino board using different sensors. 

------------------------------------------------------------------------------------------------ 

LIST OF SKILL BASED MINI PROJECT 
 
1. Intelligent home locking system. 
2. Intelligent water level management system.  
3. Home automation using RFID.  
4. Real time clock-based home automation.  
5. Intelligent Automatic Irrigation System 

------------------------------------------------------------------------------------------------ 
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OPTIMIZATION METHODS IN ENGINEERING 

160731/230731 

L T P Total Credits 
    

3 - - 3 
    

 

COURSE OBJECTIVE 
 

 To provide basic understanding of constraints optimization. 

 To understand the fundamental theory and concepts of single and multivariable 

optimization. 

 To understand the basics of an evolutionary computing paradigm known as genetic 

algorithms and its application to engineering optimization problems. 

 

---------------------------------------------------------------------------------------------------------------------- 

 

Unit-I  
Introduction to optimization: Optimal Problem Formulation, Design Variables, 

Constraints, Objective Function, Variable Bounds, Engineering Optimization Problems, 

Classification of Optimization Algorithms. 

 

Unit-II  
Single-variable optimization algorithm: Bracketing methods, Region elimination 

methods; Interval halving method, Fibonacci search method, Point-estimation method; 

Successive quadratic estimation method. Gradient-based methods: Newton-Raphson 

method, Bisection method, Secant method. 

 

Unit-III 

Multivariable  optimization  algorithm:  Optimality  criteria,  Unidirectional  search, 

Direct search methods: Evolutionary optimization method, Simplex search method, Hooke-

Jeeves pattern search method. 

 

Unit-IV  
Constrained optimization algorithm: Kuhn Tucker Condition, Rosen’s Gradient 

projection method, Penalty function method. 

 

Unit-V  
Evolutionary optimization algorithms and its applications: Genetic Algorithm, 

Differential Evolution and Particle Swarm Optimization, Application of optimization 

techniques in engineering design problems. 
 

-------------------------------------------------------------------------------------------------------------------------------- 



MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR 
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal) 

 

DEPARTMENT OF INFORMATION TECHNOLOGY 

 

RECOMMENDED BOOKS 
 

 S. S. Rao, Engineering Optimization- Theory and Practice, New Age International, 

1996. 

 Kalyanmoy Deb, Optimization for Engineering Design, Algorithms and Examples, 

Prentice Hall, 1995. 

 Kalyanmoy Deb, Multiobjective Optimization Using Evolutionary Algorithms, Wiley. 

 Introduction to Soft Computing Neuro-Fuzzy and Genetic Algorithms, Samir Roy and 

Udit Chakraborty, Pearson 

 Principles of Soft Computing, S. N. Sivanandam and S. N. Deepa , Wiley Neural 

Networks, Fuzzy Logic and Genetic Algorithms: Synthesis and Applications- S. 

Rajasekaran & G.A. Vijayalakshmi Pai, PHI 
 

--------------------------------------------------------------------------------------------------------------------- 
 

COURSE OUTCOMES 
 

After completion of the course, students would be able to: 
 

CO1. define the basic of optimization algorithms.  

CO2. classify the concept of evolutionary optimization techniques. 

CO3. make use of single and multivariable optimization. 

CO4. apply the concepts of optimization in engineering design problems. 

CO5. compare various evolutionary optimization techniques. 

CO6. adapt optimization techniques for real world problems. 

---------------------------------------------------------------------------------------------------------------- 
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PATTERN RECOGNITION 

160732/230733/240733  

L T P Total Credits 
    

3 - - 3 
    

 

COURSE OBJECTIVE 
 

 To analyse the usability of image processing application. 

 To choose appropriate ML algorithms for specific application. 

 To understand the implementation of python in the real-world application. 

 

----------------------------------------------------------------------------------------------------------------  
Unit-I 

 

Introduction to pattern Recognition: Overview of Pattern Recognition, Applications 

of Pattern Recognition, Pattern Recognition Techniques, Challenges in Pattern 

Recognition. 

 

Unit-II 
 

Data Pre-processing Types of Data, Data Acquisition Techniques, Data Pre-

processing Techniques, Image Enhancement Techniques, Feature Selection and 

Extraction Techniques, Feature Scaling and Transformation, Feature Extraction. 

 

Unit-III 
 

Introduction to Deep Learning, Neural Networks and Convolutional Neural 

Networks, Deep Learning, Transfer Learning, Feature Fusion Techniques, Hyper-

parameter Optimization, Ensemble Methods in Pattern Recognition. 

 

Unit-IV 
 

Implementation: Overview of Object Detection and Segmentation, Feature-Based 

Object Detection, Deep Learning-Based Object Detection, Image Segmentation 

Techniques. 

 

Unit-V 
 

Application: Introduction to Time Series Analysis, Applications of Time Series Analysis 

in Real-world application, Time Series Analysis Techniques, Time Series Analysis. 

-------------------------------------------------------------------------------------------------------------------------- 
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RECOMMENDED BOOKS 
 

 Pattern Recognition and Machine Learning by Christopher Bishop. 
 

 Deep Learning by Ian Goodfellow, Yoshua Bengio Aaron Courville, 2016.  

 Deep Learning with Python by Francois Chollet. 
 

---------------------------------------------------------------------------------------------------------------- 
 

COURSE OUTCOMES 
 

After completion of the course, students would be able to: 
 

CO1. explain the basic principle of image processing 

CO2. apply the advance pattern recognition algorithms on images 

CO3. analyse the potential of basic image processing 

CO4. compare different pattern recognition algorithms on different domain 

CO5. develop the real world application of pattern recognition 

CO6. design basic programming structure for image processing using python 

---------------------------------------------------------------------------------------------------------------- 
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SMART GRID 

230732 
 

L T P Total Credits 
    

3 - - 3 
    

 

COURSE OBJECTIVES 
 

 To understand the significance of Smart Grid in electrical power system. 

 To know basics of WAMS and understanding the concept of Communication 

Technology for Smart Grid. 

 To understand the importance of Distributed Energy Resources 
 

---------------------------------------------------------------------------------------------------------------- 
 

Unit-I 
 

Introduction to Smart Grid: Evolution of Electric Grid, Concept, Definitions, Need 

and Functions of Smart Grid, Opportunities & Barriers of Smart Grid, Difference 

between conventional & smart grid. 

 

Unit-II 
 

Smart Grid Measurement and Automation: Wide Area Monitoring Systems 

(WAMS), Phasor Measurement Units (PMU), Smart Meters – Key Components of 

Smart Metering, Smart Appliances, Advanced Metering Infrastructure (AMI). 

 

Unit-III 
 

Information and Communication Technology for Smart Grid: Classification of 

Power System Communication according to their functional requirements, 

Communications Infrastructure and Protocols for Smart Metering, Smart Grid 

Communication Technologies – Wireless and Wired, Smart Grid Cyber Security. 

 

Unit-IV 
 

Distributed Energy Resources: Sustainable Energy Options for the Smart Grid, Issues 

Associated with Sustainable Energy Technology, Concept of micro grid, need & 

applications of micro grid, formation of micro grid, protection & control of micro grid. 

 

Unit-V 
 

IoT in Smart Grid: Smart Meters, Automatic Meter Reading (AMR), Advanced 

Metering Infrastructure (AMI), Real Time Pricing, Smart Appliances. Smart sensors: 

home & building automation, substation automation, plug in hybrid electric-vehicles 

(PHEV), Electric Vehicles and Plug-in Hybrids, Impact of PHEV on the Grid. 
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---------------------------------------------------------------------------------------------------------------- 
 

RECOMMENDED BOOKS 
 

 Salman K. Salman, Introduction to the Smart Grid: Concepts, Technologies and 

Evolution, The Institution of Engineering and Technology (IET). 
 

 Janaka Ekanayake, Kithsiri Liyanage, Jianzhong Wu, Smart Grid: Technology and 

Applications, John Wiley & Sons. 
 

 James Momoh, Smart Grid: Fundamentals of Design and Analysis, John Wiley & Sons, 

IEEE Press. 

 Smart Grids, Infrastructure, Technology and Solutions, S. Borlase, CRC Press, 2013, 1
st

 

Edition. 
 

 Renewable and Efficient Electric Power System, G. Masters, Wiley–IEEE Press, 2013, 

2
nd

 Edition. 
 

 Ali Keyhani, Design of smart power grid renewable energy systems, Wiley IEEE. 
 

---------------------------------------------------------------------------------------------------------------- 
 

COURSE OUTCOMES 
 

After completion of the course students would be able to: 

CO1. recognize the concept of smart grid and its advantages over conventional grid.   

CO2. assess the role of automation and digitization in Transmission and Distribution.  

CO3. learn various sensing technologies, networking and communication technologies involved 

with the smart grid. 

CO4. analyse Smart grids and Distributed energy resources (DER). 

CO5. infer the basics of Electric Vehicles. 

CO6. recognize applications of IoT in Smart Grid   

 

---------------------------------------------------------------------------------------------------------------- 
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IoT AND ITS APPLICATIONS 

910203 

 

 

 

 

COURSE OBJECTIVES 
 To understand basic terminology, concepts, structure, and protocols of IoT. 

 To understand Sensors, Devices & Components.  

 To attain knowledge of integrated development environment. 

 To be able to organize and analyze the vast data of IoT 

 To be able to develop different IoT applications. 

 

UNIT I 

Introduction to IoT and network architecture– Evolution of Internet of Things 

(IoT), IoT Components, Impact of IoT, Challenges and security issues in IoT. IoT 

World Forum (IoTWF) standardized architecture, Simplified IoT Architecture: Core 

IoT Functional Stack, IoT data management and compute stack (Cloud, edge, fog).  

UNIT II  

IoT Protocols: Communication Protocols: IEEE 802.15.4, Zigbee, 6LoWPAN, Z‐

Wave, Bluetooth, RFID. Networking Protocols: CoAP and MQTT. 

UNIT III 

Things in IoT: Sensor: light sensor, moisture sensor, temperature sensor, etc. 

Actuator: DC motor, different types of actuators. Controllers: microcontrollers and 

their role as a gateway to interfacing sensors and actuators.  

IoT Platform overview: Raspberry pi, Arduino Board details, Introduction to 

Arduino IDE, Embedded ‘C’ Language basics, Interfacing sensors, LEDs. 

UNIT IV 

Cloud computing and data analytics in IoT: Introduction to Cloud Computing-

Definition, Characteristics, Components, Cloud provider: Microsoft Azure, AWS, 

Google Cloud. Structured Versus Unstructured Data, Data in Motion versus Data at 

Rest, IoT Data Analytics Challenges, Data Acquiring, Organizing in IoT. 

 

L T P Total Credits 

3 - - 3 
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UNIT V 

IoT Applications: Business models for the internet of things, Smart city, Smart 

mobility and transport, Industrial IoT, Smart health, Environment monitoring and 

surveillance, Home Automation, Smart Agriculture, Examples for new trends – AI, 

ML penetration to IoT. 

--------------------------------------------------------------------------------------------------------------- 

RECOMMENDED BOOKS 

 IoT Fundamentals: Networking Technologies, Protocols and Use Cases for Internet of 

Things, David Hanes, Gonzalo Salgueiro, Patrick Grossetete, Rob Barton and Jerome 

Henry, Cisco Press, 2017.  

 Internet of Things – A hands-on approach, Arshdeep Bahga, Vijay Madisetti, 

Universities Press, 2015. 

 Internet of Things: Architecture, Design Principles And Applications, Rajkamal, 

McGraw Hill Higher Education. 

---------------------------------------------------------------------------------------------------------------- 

COURSE OUTCOMES 

At the completion of course, student will able to- 

CO1. define basic understanding of IoT, its architecture.   

CO2. compare the communication models and protocols for IoT.  

CO3. implement hardware and software platforms for application in IoT. 

CO4. examine the security issues involved in IoT.   

CO5. choose appropriate data analytics and cloud offerings related to IoT. 

CO6. develop IoT based applications for real world. 
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SOFTWARE TESTING 

910204 

L T P Total Credits 

3 - - 3 

COURSE OBJECTIVES 

 To know about an introduction to software testing, focusing on the principles, 

techniques, and best practices used in the field.  

 To become familiar with the fundamental concepts of software testing and gain 

practical skills in planning, designing, and executing software tests.  

 To cover the various testing methodologies, test case creation, test automation, and 

defect tracking. 

---------------------------------------------------------------------------------------------------------------- 

Unit I  

Introduction to Software Testing: Importance and goals of software testing, Testing 

life cycle and its phases, Role of testing in the software development process, Testing 

principles and fundamentals, V & V Model. 

Unit II 

Testing Techniques: Black-box and white-box testing, Equivalence partitioning, 

Boundary value analysis, Decision table testing, State transition testing, Use case 

testing, Error guessing and exploratory testing. 

Unit III  

Test Case Design: Test case components, Test case design techniques, Test case 

prioritization, Test data management, Test coverage criteria, Traceability matrix.  

Test Planning and Management: Test planning process, Test strategy and test plan 

development, Test estimation and scheduling, Test environment setup and 

management, Test metrics and reporting. 

Unit IV  

Specialized Testing: Unit testing, Integration testing, System testing, Acceptance 

testing, Regression testing, Performance testing, Security testing, Usability testing, 

Compatibility testing, localization testing. 

Unit V  

Quality Assurance and Best Practices: Quality assurance processes and activities, 

Code reviews and inspections, Static analysis and code coverage, Test-driven 

development and agile testing, Emerging trends in software testing 
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RECOMMENDED BOOKS 

 "Foundations of Software Testing: ISTQB Certification" by Dorothy Graham, Erik van 

Veenendaal, Isabel Evans, and Rex Black. 

 "Software Testing: Concepts and Practices" by Srinivasan Desikan and Gopalaswamy 

Ramesh. 

 "The Art of Software Testing" by Glenford J. Myers, Corey Sandler, and Tom Badgett. 

 "Agile Testing: A Practical Guide for Testers and Agile Teams" by Lisa Crispin and 

Janet Gregory. 

 "How Google Tests Software" by James A. Whittaker, Jason Arbon, and Jeff Carollo. 

---------------------------------------------------------------------------------------------------------------- 

COURSE OUTCOMES 

At the completion of course, student will able to-  

CO1. understand the fundamental principles and concepts of software testing. 

CO2. gain practical knowledge of different testing techniques and methodologies. 

CO3. learn to create effective test cases and test plans. 

CO4. develop skills in test execution, analysis, and defect tracking. 

CO5. understand the role of test automation in software testing. 

CO6. apply industry best practices for software testing. 

---------------------------------------------------------------------------------------------------------------- 
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INTERNET OF THINGS LAB 

160711/ 230701 

LIST OF PROGRAMS 

 

1. Introduction to Arduino Board and Arduino IDE (Installation and Setup) 

2. Write a Program to develop a basic LED glowing and fading circuit. 

3. Write a Program to control the LED using Button and count the number of button 

pushes, control the intensity of light. 

4. Write a Program to read an analog input and prints the voltage to the serial monitor. 

5. Write a program to control the fire alarm. 

6. Write a Program to Control Electronic Appliances using RELAY SHIELD Sensor after 

detecting motion using Motion Sensor (PIR sensor). 

7. Write a program to control the movement of a stepper motor. 

8. Write a program to control electronic appliances using Bluetooth. 

9. Write a program to monitor the moisture, temperature, and humidity levels of the 

surrounding environment. 

10. Write a program to determine the pH level and turbidity in water. 

11. Write a program to monitor the heartbeat. 

---------------------------------------------------------------------------------------------------------------- 
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INTERNET OF THINGS LAB 

160711/ 230701 

LIST OF MINI SKILL BASED PROJECTS 

 

List of Micro Projects: 

1. Design a sleep detection system using an eye blink sensor. 

2. Design a Burglar Alarm system for home security. 

3. Distance calculation using ultrasonic sensor 

4. Detect the intensity of light using LDR.  

5. Design an LED chaser using multiple-colored LEDs. 

6. Calculate the heartbeat per minute using a Heart rate monitor 

7. Design a Shadow alarm using a light detection resistor. 

8. Design a system for water level monitoring. 

9. Design an object detection system using an infrared sensor 

10. Waste Management: Build an IoT solution for smart waste management, integrating 

sensors in waste bins to monitor fill levels. Implement optimization algorithms to 

optimize waste collection routes and reduce operational costs. 

List of Macro Projects: 

1. Use a PIR sensor to detect the motion and indicate the motion detection with LEDs/bulbs. 

2. Design a Digital dice that generates a random number. 

3. Using a sound sensor, design a sound pollution monitoring system. 

4. Design an electronic door opener using an RFID reader. 

5. Using suitable temperature and humidity sensors, design a weather reporting system. 

6. Design an Arduino-based mail notifier.  

7. Design a smart alarm clock using motion sensors/light sensors etc. 

8. Design an automatic light dimmer using light sensors and relay switch. 

9. Smart Parking: Create an IoT-based parking system that monitors parking space 

availability and guides drivers to vacant spots using sensors and mobile applications. 

Implement real-time updates and payment integration for efficient parking management. 

10. Asset Tracking: Create an IoT solution for tracking assets such as vehicles, packages, or 

equipment. Use GPS or RFID technology to monitor the location and status of assets in 

real-time and develop a web or mobile application for visualization. 

 



MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR 
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal) 

DEPARTMENT OF INFORMATION TECHNOLOGY 

  

List of Mini Projects: 

1. Design a human-following robot using suitable sensors and actuators 

2. Design a line following robot using suitable sensors and actuators 

3. Design an obstacle-avoiding robot using suitable sensors and actuators 

4. Design a Plant watering system using suitable sensors and actuators 

5. Design a home automation system using suitable sensors and actuators 

6. Design an automated toll deduction system using RFID 

7. Design a Fire-fighting robot using suitable sensors and actuators 

8. Design a vehicle accident prevention system using suitable sensors and actuators 

9. Design theft management using suitable sensors and actuators 

10. Design a floor-cleaning robot using suitable sensors and actuators 

11. Design Smart sticks for blind people using suitable sensors and actuators 

12. Design a Gesture control robot using suitable sensors and actuators 

13. Design a Bluetooth-controlled device using HC-05 Bluetooth module 

14. Smart Parking: Create an IoT-based parking system that monitors parking space 

availability and guides drivers to vacant spots using sensors and mobile applications. 

Implement real-time updates and payment integration for efficient parking management. 

---------------------------------------------------------------------------------------------------------------- 
 


