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Department of Information Technology 
Scheme of Evaluation 

                                         B. Tech. Internet of Things (IoT) V Semester      (for batch admitted in academic session 2021-22) 
S.  

No. 
Subject 

Code 
Category 

Code 
Subject Name Maximum Marks Allotted 

Total 
Marks 

Contact Hours 
per week 

Total 
Credits 

Mode of 
Teaching 

Mode 
of 

Exam. 

Theory Slot Practical Slot 

   End Term 
   Evaluation 

Continuous 
Evaluation End 

Sem. 
Exam. 

Continuous  
Evaluation 

L T P 
 
 End Sem. 

Exam. 

$Proficiency 
in subject 
/course 

Mid 
Sem. 
Exam. 

Quiz/ 
Assignm

ent 

Lab work 
& 

Sessional 

Skill 
Based 
Mini 

Project 

1. 230501 BSC Discrete Structures 50 10 20 20 - - - 100 2 1 - 3 Offline PP 

2. 230502 DC Data Sciences in IoT 50 10 20 20 60 20 20 200 3 - 2 4 Blended MCQ 

3. 230503 DC Theory of Computation  50 10 20 20 60 20 20 200 2 1 2 4  Blended PP  

4. 230504 DC Embedded System & IoT 50 10 20 20 60 20 20 200 3 - 2 4 Blended PP 

5. 230505 DC Soft Computing Techniques 50 10 20 20 - - - 100 3 - - 3  Blended PP 

6. 230506 DLC Minor Project-I**  - - - - 60 40 - 100 - - 4 2 Offline SO 

7. 230507 
Seminar/ 

Self-Study 
Self-learning/Presentation 
(SWAYAM/NPTEL/ MOOC)# - - - - - 40 - 40 - - 2 1 

Online and 
Mentoring 

SO 

8. 200XXX CLC 
Novel Engaging Course (Informal  
Learning) - - - - 50 - - 50 - - 2 1 Interactive SO 

9. 230508 DLC 
Summer Internship  Project-II 
(Evaluation)  - - - - 60 - - 60 - - 4 2 Offline SO 

Total 250 50 100 100 350 140 60 1050 13 02 18 24 - - 
10. 1000006 MAC Disaster Management 50 10 20 20 - - - 100 2 - - GRADE Online MCQ 

Additional Course for Honours or minor Specialization Permitted to opt for maximum two additional courses for the award of Honours or Minor specialization 
$ proficiency in course/subject-includes the weightage towards ability/skill/competence/knowledge level/ expertise attained etc. in that particular course/subject. 
     MCQ: Multiple Choice Question      AO: Assignment + Oral  PP: Pen Paper         SO: Submission + Oral 
**  The minor project-I may be evaluated by an internal committee for awarding sessional marks. 
# Compulsory registration for one online course using SWAYAM/NPTEL/ MOOC, evaluation through attendance, assignments and presentation 
 

Mode of Teaching Mode of Examination 

Total Credits 
Theory Lab NEC Theory Lab NEC 

Offline Online Blended Offline Interactive PP AO MCQ SO SO 

03 - 12 08 01 12 - 03 08 01 24 
12.50% - 50.00% 33.33% 4.17% 50.00% - 12.50% 33.33% 4.17% Credits % 
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List of courses to be opted for Minor specialization in V Semester 
 

                          

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) 

IO0523M1 Computer Graphics (8 Weeks) 

 
* Course run through SWAYAM/NPTEL/ MOOC Learning Based Platform 
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THEORY OF COMPUTATION 

160513/230503/240503/270503/280503 

L T P Total Credits 

2 1 2 4 

COURSE OBJECTIVE 

 To understand computability, decidability, and complexity through problem solving. 

 To analyse and design abstract model of computation &amp; formal languages 

 To understand and conduct mathematical proofs for computation and algorithms. 

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

 
Unit-I     

            Introduction of Automata Theory: Examples of automata machines, Finite Automata 

as a language acceptor and translator, Moore machines and mealy machines, composite 

machine, Conversion from Mealy to Moore and vice versa. 

Unit-II  

            Types of Finite Automata: Non Deterministic Finite Automata (NDFA), 

Deterministic finite automata machines, conversion of NDFA to DFA, minimization of 

automata machines, regular expression, Arden’s theorem. Meaning of union, 

intersection, concatenation and closure, 2 way DFA. 

Unit-III  

            Grammars: Types of grammar, context sensitive grammar, and context free grammar, 

regular grammar. Derivation trees, ambiguity in grammar, simplification of context free 

grammar, conversion of grammar to automata machine and vice versa, Chomsky 

hierarchy of grammar, killing null and unit productions. Chomsky normal form and 

Greibach normal form. 

Unit-IV  

            Push down Automata: example of PDA, deterministic and non-deterministic PDA, 

conversion of PDA into context free grammar and vice versa, CFG equivalent to PDA, 

Petrinet model. 

Unit-V  

             Turing Machine: Techniques for construction. Universal Turing machine Multitape, 

multihead and multidimensional Turing machine, N-P complete problems. Decidability 
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and Recursively Enumerable Languages, decidability, decidable languages, 

undecidable languages, Halting problem of Turing machine & the post correspondence 

problem.  

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

RECOMMENDED BOOKS 

 Introduction to Automata Theory Language & Computation, Hopcroft & Ullman, 

Narosa Publication. 

 Element of the Theory Computation, Lewis & Christors, Pearson.   

 Theory of Computation, Chandrasekhar & Mishra, PHI. 

 Theory of Computation, Wood, Harper & Row.   

 Introduction to Computing Theory, Daniel I-A Cohen, Wiley. 

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

COURSE OUTCOMES 

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

CO1. explain the basic concepts of switching and finite automata theory & languages. 

CO2. relate practical problems to languages, automata, computability and complexity. 

CO3. construct abstract models of computing and check their power to recognize the 

languages. 

CO4. analyze the grammar, its types, simplification and normal form. 

CO5. interpret rigorously formal mathematical methods to prove properties of languages, 

grammars and automata. 

CO6. develop an overview of how automata theory, languages and computation are 

applicable in engineering application. 

--------------------------------------------------------------------------------------------------------------- 
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SOFT COMPUTING TECHNIQUES 

160515/230505/240505 

L T P Total Credits 

3 - - 3 

 

COURSE OBJECTIVES 

 To provide the student with the basic understanding of neural networks and fuzzy logic 

fundamentals, Program the related algorithms and Design the required and related 

systems. 

 To understand the fundamental theory and concepts of neural networks, several neural 

network paradigms and its applications. 

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

algorithms and its application to engineering optimization problems. 

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

Unit-I 

Introduction to Soft Computing: Soft Computing v/s Hard Computing, Basic 

models of Artificial Neural Networks, Terminologies of ANNs McCulloch-Pitts 

Neurons, Linear Separability, Hebb Network, Supervised Learning Networks: 

Introduction, Perceptron Networks, Back Propagation Networks, Radial Basis 

Function Networks, Hopefield networks. 

Unit-II 

Fuzzy Set Theory: Fuzzy Sets, Fuzzy Membership Functions, Operations on Fuzzy 

Sets, Fuzzy Relations, Fuzzy rules, Fuzzy Reasoning, Defuzzification: Lembda-Cuts 

for Fuzzy sets (Alpha-Cuts), Lembda-Cuts for Fuzzy Relations. Fuzzy Inference 

System: Introduction, Mamdani Fuzzy Model, Takagi-Sugeno Fuzzy Model. 

Unit-III 

Evolutionary Algorithm: Traditional optimization and Search Techniques, Basic 

Terminologies in GA, Operators in Genetic Algorithm, Stopping Condition for 

Genetic Algorithm Flow, Classification of Genetic Algorithm, Comparison with 

Evolutionary algorithm, Application of Genetic algorithm. 

Unit-IV 

Introduction to Nature-Inspired Optimization Algorithms: Particle Swarm 

Optimization (PSO) Algorithm, Differential Evolution (DE) Algorithm, Artificial Bee 
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Colony (ABC) Algorithm, Ant Colony Optimization (ACO) Algorithm, Cuckoo 

Search (CS), Firefly Algorithm (FA), Immune Algorithm (IA), Grey Wolf 

Optimization (GWO), Spider Monkey Optimization. 

Unit-V  

Hybrid Soft Computing Techniques: Introduction, Neuro-fuzzy Hybrid system, 

Adaptive Neuro fuzzy inference system(ANFIS), Genetic Neuro Hybrid system, 

Application of Soft Computing Techniques. 

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

RECOMMENDED BOOKS 

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

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

Rajasekaran &amp; G.A. Vijayalakshmi Pai, PHI. 

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

Udit Chakraborty, Pearson. 

 Neural Networks and Learning Machines-Simon Haykin PHI. 

 Fuzzy Logic and Engineering Application, Tomthy Ross, TMH. 

 Evolutionary Optimization Algorithms, D. Simon (2013), Wiley. 

 Fundamentals of Natural Computing: Basic Concepts, Algorithms, and Applications, 

L. N. de Castro (2006), CRC Press. 

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

COURSE OUTCOMES 

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

CO1. define basic concepts of neural network and fuzzy systems. 

CO2. compare solutions by applying various soft computing approaches on a given problem. 

CO3. develop and train different supervised and unsupervised learning. 

CO4. classify various nature inspired algorithms according to their application aspect. 

CO5. compare the efficiency of various hybrid systems. 

CO6. design a soft computing model for solving real world problems. 

------------------------------------------------------------------------------------------------ 
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DISCRETE STRUCTURES  

230501/240501 

L T P Total Credits 

2 1 - 3 

 

COURSE OBJECTIVES 

● To perceive the knowledge of basic algebra  

● To describe function and its relation 

● To familiarize propositional logic 

● To know about the graph theory and its application in computer engineering  

● To familiarize the discrete numeric function and generating function 

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

Unit-I  

Finite and Infinite Sets, Mathematical Induction, Principles of Inclusion and Exclusion, 

Multisets, Functions and Relations, Binary Relations, Equivalence Relations and 

Partitions, Partial Ordering Relations and Lattices, Chains, Pigeonhole Principle. 

Unit-II  
Prepositional Logic, Syntax, Semantics of ATF (Atomic Formula), WFF (Well Formed 

Formula’s),Validity and Satisfiability of WFF by Quine’s Method, Normal and Closure Form 

of Prepositional Calculus. 

Unit-III  
Introduction and Basic Terminology of Graphs, Planner Graphs, Multi-Graphs and Weighted 

Graph, Shortest Path in Weighted Graph, Introduction to Eularian Paths and Circuits, 

Hamiltonian Paths and Circuits, Introduction to Trees, Rooted Trees, Path Length in Rooted 

Trees, Spanning Trees and Cut Trees. 

Unit-IV 
Introduction to Discrete Numeric Functions and Generating Functions, Recurrence Relations 

and Recursive Algorithms, Linear Recurrence Relations with Constant Coefficients, 

Homogeneous Solutions, Particular Solutions and Total Solutions. 

Unit-V 
Introduction to Group, Subgroups, Generations and Evaluation of Power, Cosets and Lagrange’s 

Theorem, Group Codes, Isomorphism and Automorphism, Homomorphism and Normal Sub 

Groups, Ring, Integral Domain and Field. 

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

 J. Tremblay and Manohar: Discrete Mathematical Structures with Application to 

Computer science. Narsingh Deo: Graph Theory. 

 Kenneth Rosen: Discrete mathematics and its applications (6th edition).2006. McGraw-

Hill 

 C. Liu, D. Mohapatra: Elements of Discrete Mathematics. 2008. Tata McGraw-Hill.  

 T. Koshy: Discrete mathematics with applications.2003. Academic Press.  

 J. Hein: Discrete structures, logic and computability.2009. Jones & Bartlett Publishers. 

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

COURSE OUTCOMES 

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

CO1. explain the basic concept of set theory, prepositional logic, graph theory, discrete 

numeric function and algebraic structure. 

CO2. illustrate the knowledge of course content and distinguish between them in terms of 

their applications. 

CO3. identify the concepts of graph and tree for solving problems in the computer science. 

CO4. apply the concepts of studied topics with suitable technique faced in engineering 

problems. 

CO5. analyze the set theory, prepositional logic, graph theory, discrete numeric function and 

algebraic structure to examine the real world problem. 

CO6. build analytical skill and interpret applications of engineering beneficial in real time 

troubleshooting. 

---------------------------------------------------------------------------------------------------------------- 
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DATA SCIENCES IN IOT   

230502 

L T P Total Credits 

3 - 2 4 

COURSE OBJECTIVES 

● To understand the key technologies in analytics for IoT. 

● To understand the IoT data and requirement of analysis. 

● To gain practical, hands-on experience with statistics programming languages, tools. 

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

Unit-I 

Introduction to Data Analytics: Defining IoT Analytics and Challenges: The 

situation, Defining IoT analytics, IoT analytics challenges, Business value concerns, 

IoT Analytics for the Cloud. Types of Analytics: Streaming Analytics, Spatial, Time 

Series and Prescriptive Analytics. 

Unit-II 
Data Collection: Getting to know your data, Types of Data, Data collection strategies, 

Data Pre-processing, Feature engineering with IoT data, Exploratory Data Analytics, 

Descriptive Statistics, Mean, Standard Deviation, Skewness and Kurtosis. 

Unit-III 

Data Visualization and Representation: Model Development Simple and Multiple 

Regression, Model Evaluation using Visualization, Residual Plot, Distribution Plot, 

Polynomial Regression and Pipelines, Measures for In-sample Evaluation, Prediction 

and Decision Making, Box Plots, Pivot Table, Heat Map. 

Unit-IV 
Strategies to Organize Data for Analytics: Linked Analytical Datasets, Linking 

together datasets, Managing data lakes, Data retention strategy, Economics of IoT 

Analytics, Cost considerations for IoT analytics, Thinking about revenue opportunities, 

The economics of predictive maintenance example, Data Analytics Life Cycle. 

Unit-V 

Application of Analytics in IoT: IoT based applications, Healthcare, Marketing, 

Finance, Smart cities, Cyber security, video surveillance, Agriculture and Weather 

Forecasting and other domains; Real Time IoT based data analysis.  

---------------------------------------------------------------------------------------------------------------- 
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RECOMMENDED BOOKS: 

 Jojo Moolayil, “Smarter Decisions : The Intersection of IoT and Data Science”, 

PACKT, 2016.  

 Cathy O’Neil and Rachel Schutt , “Doing Data Science”, O'Reilly, 2015.  

 David Dietrich, Barry Heller, Beibei Yang, “Data Science and Big data Analytics”, 

EMC 2013  

 Andrew Minteer, Analytics for the Internet of Things “IoT”  (1 ed.), Packt Publishing, 

2017. ISBN 978-1787120730. 

 Hwaiyu Geng, Internet of Things and Data Analytics Handbook (1st st ed.), Wiley, 

2017. ISBN 978-1119173649. 

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

COURSE OUTCOMES 

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

CO1. define the fundamentals of data science and its importance.  

CO2. classify the evolution, roles, stages in data science projects. 

CO3. analyze the pre-processing  and data reduction strategies. 

CO4. explain the different data visualization and representation techniques.   

CO5. evaluate the performance of  algorithms in data science.  

CO6. design the different real time applications of data science in IoT. 

--------------------------------------------------------------------------------------------------------------------------- 
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EMBEDDED SYSTEM & IOT  

230504 

L T P Total Credits 

3 - 2 4 

      

COURSE OBJECTIVES 

● To understand the concept of embedded system, microcontroller, different components 

of microcontroller and their interactions 

● To learn ARM microcontrollers to perform various tasks.  

● To understand the key concepts of embedded systems such as I/O, timers, interrupts 

and interaction with peripheral devices. 

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

Unit-I 

Embedded and Microcontroller Concepts: Introduction to embedded processors, 

Application Areas, Categories of embedded processors, Hardware architecture, 

Software architecture, Application software, Communication software, Introduction to 

Harvard & Von Neumann Architectures, CISC & RISC Architectures. 

 

Unit-II 

Embedded Serial Communication: SPI, SCI (RS232, RS485), I2C, CAN, Field-bus 

(Profibus), USB. Communication under IoT: IoT Protocol: MQTT, CoAP, XMPP and 

AMQT, IoT Communication Models, IoT Communication Technologies: Bluetooth, 

BLE, Zig-Bee, Zwave, NFC, RFID, LiFi, Wi-Fi, Interfacing of Communication 

Technologies, Embedded Programming. 

Unit-III 

ARM: ARM design philosophy, data flow model and core architecture, registers, 

program status register, instruction pipeline, interrupts and vector table, operating 

modes and ARM processor families. Instruction Sets: Data processing instructions, 

addressing modes, branch, load, store instructions, PSR instructions, and conditional 

instructions. 

 

Unit-IV 

Raspberry Pi: Raspberry Pi board and its processor, Programming the Raspberry Pi, 

Communication facilities on Raspberry Pi (I2C, SPI, UART), Interfacing of sensors 

and actuators. 
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Unit-V 

Intel Galileo or Edison microprocessors for Embedded System and IoT, Application-

specific integrated circuit (ASIC), Application-specific standard parts (ASSPs), 

System-on-Chip (SoC), Field-Programmable Gate Arrays (FPGA), Single Board 

Computers (SBC). 

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

 

RECOMMENDED BOOKS  

 Muhammod Ali Mazidi, Rolin D. Mckinlay & Danny Sansey, “PIC Microcontroller 

and Embedded System SPI, UART using Assembly & C for PICI8,” Pearson 

International Edition, 2008. 

 A. N. Sloss, D. Symes, and C. Wright, "ARM System Developer's Guide: Designing 

and Optimizing System Software", Elsevier, 2008. 

 S. Monk, “Programming the Raspberry Pi” McGraw-Hill Education, 2013 

 John .B. Peatman, “Design with PIC Microcontroller”, Prentice Hall, 1997. 

 Steave Furber, “ARM system-on-chip architecture”, Addison Wesley, 2000. 

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

    

COURSE OUTCOMES 

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

CO1. define the basic concepts of embedded systems and microcontroller. 

CO2. explain the architecture and advanced features of embedded processors and 

microcontrollers. 

CO3. utilize the PIC/ARM processor registers, instruction pipeline, interrupts and 

architecture. 

CO4. examine the instructions, addressing modes, conditional instructions and programming 

of advanced embedded processors and microcontrollers. 

CO5. analyze the architectures, instructions, interfacing and applications of Raspberry Pi 

board. 

CO6. elaborate the advanced intel Galileo or Edison microprocessors for embedded systems 

for IoT. 

---------------------------------------------------------------------------------------------------------------- 
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THEORY OF COMPUTATION  

160513/230503/240503/270503/280503  

 

LIST OF PROGRAMS 

1. Design a Program for creating machine that accepts three consecutive one. 

2. Design a Program for creating machine that accepts the string always ending with 101. 

3. Design a program for accepting decimal number divisible by 5. 

4. Design a Program for creating machine, which accepts 2 Mod 3. 

5. Design a program for creating a machine, which accepts even of 1’s and 0’s. 

6. Design a Program to find 2’s complement of a given binary number. 

7. Design a Program, which will increment the given binary number by 1. 

8. Design a Program to convert NDFA to DFA. 

9. Design a program to create PDA to accept anbn   where n>0. 

10. Design a Program to create PDA machine that accept the well-formed parenthesis. 

11. Design a program to create PDA to accept WCWR where w is any string, WR is reverse 

of that string, and C is a Special symbol. 

12. Design a Turing machine that accepts the following language an bn cn where n>0. 

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

COURSE OUTCOMES 

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

CO1. judge various computational models. 

CO2. construct abstract models of computing. 

CO3. justify the power of abstract models in computing to recognize the languages. 

CO4. demonstrate analytical thinking and intuition for problem solving in the related areas. 

CO5. discuss the limitations of computation in problem solving. 

CO6. follow set of rules for syntax verification. 

---------------------------------------------------------------------------------------------------------------- 
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THEORY OF COMPUTATION  

160513/230503/240503/270503/280503  

 

LIST OF SKILL BASED MINI PROJECT 

Note: Use JFLAP (Java Formal Languages and Automata Package) tools. 

List of Micro Projects: 

1. Study of JFLAP (Java Formal Languages and Automata Package) tools 

2. Create Deterministic Finite Automata (DFA)  

3. Create Nondeterministic Finite Automata (NFA)  

4. Perform Conversion of NFA to DFA 

5. Perform DFA Minimization 

6. Design a Program for creating machine that accepts three consecutive one. 

7. Design a machine that performs DFA to regular grammar conversion. 

8. Design a machine that performs DFA to regular expression conversion. 

9. Design a machine that performs Regular expression to DFA conversion. 

List of Macro Projects: 

1. Design DFA which check whether the given unary number is divisible by 5. 

2. Design DFA which checks whether the given number is even. 

3. Design DFA for the string that always end with 00 using JFLAP tool. 

4. Design DFA which accepts only those string which start with 1 and end with 0. 

5. Design DFA which accepts even number of 0’s and 1’s. 

6. Design a Moore machine to generate 1’s complement of given binary number. 

7. Design a Melay machine to generate 2’s complement of given binary number. 

8. Design a Moore machine which will increment the given binary number by 1. 

9. Design a Melay machine for the input symbol 0,1,2  and print residue modulo of 7 of 

input treated as ternary number. 

List of Mini Projects: 

1. Design a machine that takes input NDFA and coverts it into DFA. 

2. Design a Turing Machine that calculate 2's complement of given binary string. 

3. Design a Turing Machine, which will increment the given binary number by 1. 

4. Design a Turing Machine that’s accepts the following language anbncn where n>0. 

5. Design a Turing Machine to accept WR where w is any binary string and WR is reverse 

of that string. 

6. Construct a machine to recognize signed or unsigned decimal number. 
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7. Construct a machine to recognize string, which ends with Gwalior or Bhopal. 

8. Design a machine which accept at least single a followed by at least single b followed 

by at least single c. 

9. Design a machine that will read sequence made up of letter A,E,I,O,U and will give as 

output the same sequences except that in case where an I directly follows an E, it will 

be changed to u. 

10. Design a machine for binary input sequence such that if it has substring 101 the machine 

outputs A if input has substring 110 it outputs B otherwise it Output C. 

11. Design a machine which accepts the string consist of a & b in which number of a’s are 

more than number of b’s. 

12. Design a machine which accepts the string consist of a & b in which number of a’s are 

less than number of b’s. 

13. Construct a machine for checking the palindrome of the string of even length. 
 

--------------------------------------------------------------------------------------------------------------------------- 
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DATA SCIENCES IN IOT  

230503 

 

LIST OF PROGRAMS 

1. Explore python built-in modules such as os, random, math and statistics. 

2. Write a python program to perform descriptive statistics such as Central Tendency 

Measures (Mean, Median and Mode), Measure of Dispersion (Variance, Standard 

Deviation), Skewness and Kurtosis.  

3. Study of data science libraries such as Numpy, Pandas etc. for Numerical computations 

and data manipulation. 

4. Explore about data visualization libraries such as Matplotlib, Seaborn etc. in python. 

5. Write a python script to draw Correlation matrix, Box plot (show Outliers), Heat map, 

histogram and Distribution Plot for any Dataset.   

6. Write a program to perform Exploratory Data Analysis over any Dataset. 

7. Write a program to implement Simple Linear Regression model for any Dataset in Python. 

8. Write a program to implement Multiple Linear Regression model for any Dataset in 

Python. 

9. Write a program to implement Logistic Regression model over any Dataset in Python. 

10. With the help of classification algorithm, classify any suitable dataset available over the 

trusted repository.  

------------------------------------------------------------------------------------------------ 
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DATA SCIENCE IN IoT 

230502 

LIST OF SKILL BASED MINI PROJECT 

List of Micro Projects: 

1. Write a python script to demonstrate how to read different types of data sets (.txt, .csv 

etc) from website or disk. 

2. Write a python program to calculate the variance. 

3. Write a script to create a normal curve using python. 

4. Draw bar plot and pie plot for any dataset. 

5. Write a Program in Python to Join Two Data Frames. 

6. Write a python program to find NaN and Null value and replace with any number. 

7. Write a python program to calculate Interquartile range (IQR). 

8. Write a python program to compute correlation coefficient. 

9. Write a program to create a data frame using a list of elements. 

10. Write a program to calculate Z-Score for any data. 

List of Macro Projects: 

1. Write a program to show how to apply normalization and standardization in a given 

dataset. 

2. Write a program to identify the missing value in any dataset and how to handle and 

replace it. 

3. Write a program to show binary hot encoding in any dataset. 

4. Write a program to show multiclass encoding in any dataset. 

5. Write a python program to count the frequency of occurrence of a word (Frequency 

distributions) in a body of text. 

6. Write a python program to draw correlation matrix. 

7. Write a program to draw residual Plot for any data. 

8. Write a program to show various distributions of Data over any Dataset. 

9. Write a program to compute weighted averages in Python either defining your own 

functions or using Numpy. 

10. Write a program to plot a scatter plot and Pivot table of a given data. 

List of Mini Projects: 

1. Consider any Dataset from online repository to design and implement a Price prediction 

problem. 
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2. Consider any Dataset from online repository to design and implement a problem using 

Linear Regression. 

3. Consider any Dataset from online repository to design and implement a problem using 

Logistic Regression. 

4. Consider any Dataset from online repository and perform Data pre-processing steps 

(including data wrangling and visualization). 

5. Consider any Dataset from online repository and demonstrate working of various feature 

selection and normalization techniques. 

6. Consider any Dataset of IoT devices and find out important insights from Data. 

7. Design and implement weather forecasting system. 

8. Design and implement customer prediction system. 

9. Design and Implement Movie Recommendation System.   

10. Design and implement House Rent prediction system. 

---------------------------------------------------------------------------------------------------------------- 
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LIST OF PROGRAMS 
 

1. Introduction to ARM/ RaspberryPi Boards (Installation and Setup) 

2. Write a Program to read an analog input and print the voltage to the serial monitor. 

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

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

5. Write a program to interface a range sensor with an arduino board and understand the 

principle behind an ultrasonic range sensor. 

6. Write a program to interface DHT11 and Range sensor using a single board. 

7. Write a program to show sensor data (DHT11, Time, Message, Countdown) on LCD 

Display. 

8. Write a program to demonstrate MQTT- Publish/ Subscribe concept using IoT Device. 

9. Write a program to demonstrate the concept of MQTT- Broker using IoT Device.  

10. Write a program to send and receive messages to IoT Devices using MQTT. 

11. Write a program to demonstrate different Iot Protocols STOMP, DDS, XMPP, SSE, 

LwM2M or Lightweight M2M, LPWAN, CoAP, Bluetooth and WiFi etc.  

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

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/ systems. 

CO5. design and develop Smart systems applications. 

CO6. interface different sensors to embedded boards like arduino. 

---------------------------------------------------------------------------------------------------------------- 
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LIST OF SKILL BASED MINI PROJECT 

List of Micro Projects: 

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

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

3. Write a Program to count the number of buttons pushes. 

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

List of Macro Projects: 

1. Write a program to detect objects using IR Obstacle Sensor. 

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

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

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

List of Mini Projects: 

1. Design intelligent home locking system using a stepper motor (working as a lock) and 

nodeMCU (as a wireless transmitter and receiver) interfaced to ARM/ RaspberryPi. 

2. Design Intelligent water level management system using through depth sensor the ARM/ 

RaspberryPi alerts the user through call by using GSM module, (NodeMCU). The 

proposed system evacuates the water to a storage tank through a submersible water pump. 

3. Design and development of a RFID based Room Automation using microcontroller. 

RFID system uses Radiofrequency electromagnetic fields to transfer data from a RFID 

tag to identify and track the object. This system will apply Radio Frequency technology, 

which consists of RFID Tags, RF Readers with antennas, Arduino, transmitter- receiver, 

and added networking properties to identify and track objects. 

4. Design and development of an loT-based smart home automation system using a 

microcontroller-based RaspberryPi board and mobile-based Short Message Service 

(SMS) application working functionality with Wi-Fi connectivity to establish 

communication between the ARM/ RaspberryPi module and automated home 

appliances. 

5. Design and development Intelligent Automatic Irrigation System using an RaspberryPi, 

servo motor to control and sense the thing in the projects such as sense or measure the 

moisture in the soil we are using soil moisture sensor. The RaspberryPi sends the signals 
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to the relay module and the water pump is turned on for some time and can change the 

time by modifying the code. 

6. Design and Development of Motion Detection system using Raspberry-pi / Arduino 

UNO, Motion Sensor.  

7. Design and Development of Air Quality Monitoring System, which will provide real-

time data related to the current air quality in the room through the use of sensors and 

microcontrollers, data will be sent to computer using MQTT protocol. Demonstrate dust 

density of the room in real-time on GUI. 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


