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Board of Studies (BoS) meeting of the Centre for Internet of Things was held in hybrid mode
on September 7", 2024 from 12:00 Noon onwards. The following external members were
invited and attended the meeting in addition to the faculty members of the Centre for 1aT:

SMNa. Mame of Expert | Designation and Organization
#  Dr. Mukhtiyar Singh | Professor,
Electrical Engineering Department
Dethi Technological Liniversity ,
| | Del
¥ | Dr. Anmol Ratna Saxena Associate Professor
Department of Electrical
Engineering
NIT-Dedh

BaS Members:

Dr. Praveen Bansal, Caordinator, CoT

1.

2. Dr. Dhananjay Blsen, Assistant Professor
3, Dr, 5aurabh Rajput, Assistant Professor
4, Dr, Bhavna Rathore, Assistant Professor
5. Dr. Aditya Dubey, Assistant Professor

BoS Agenda Items

' tem Ta pr-np_unlz the scheme structure for the Bateh admitted n 2024-25 scademie session under the
ClaTi | Madhav Institute of Technology & Sciance-Desmead University [MITS-DU] (The total credits from VI
samester should not be less than 160 for this batch]

# The scheme structure of B. Tech. I Semester of B.Tech Internet af Things for the botch
comitted in 2024-25 {5 prepared and s onnexed of ANNEXURE-1

# The scheme structure of B. Tech. | Semester of B.Tech Internet of Things (loT) for the
botch odmitted in 2024-25 15 prepared and s annexed of ANNEXURE-2

ttermm | To review & finalize the syllabd for all courses of B, Tech | semester {for batch admitted in 2024-25)
CloTz | under the flexible curriculum along with their COs

w The syilabus of B Tech. { Semester of B.Tech internet of Things far the batch admitted in
2024-25 is prepared and is annexed ot ANNEXURE-3

» The swliogbus aof 8, Tech, | Semester of B.Tech internet of Things {1oT) for the batch
admitied in 2024-25 is prepored and is anhexed of ANNEXURE-

| Iem | To review and finalize the Experiment fist/ Lab manual for all the Laboratory Courses and Micro
| ciaT3 @ Project-1to be offered In B.Tech. | semester along with thelr COs

» The Experiment list/ Lab maonual far vorious laboratory courses to be offered jn along |
with the Course Dutcomes and Migro Projects-!  of | semester of the B.Tech Internet of |
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| Things students of 2024-25 odmitted batch under the flexible curriculum is included at

ANMNEXURE-5
# The Experiment list/ Lob manual for various laboratory courses to be offered in along
| With the Course Outcomes and Micro Projects-l  of | semester of the B.Tech intermet of
| Things{laT) students of 2024-25 admitted botch under the flaxible curriculum is included
ot ANNENURE-6
Item | To discuss and recommand the schemae structure for the Batch admitted in 2024-25 academic session
CloT4 | & syllabl of | semester PG Programme under the Madhav Institute of Technology & Sclence-Deemed
University (MITS-0U] [M.E. /M. Tech. /MCA/MBA/MUP) along with their Course Outcomas (COs)

Not Applicable

Item To review and finalize the syllabus/module of Classifled Movel Engaging Course to be offered in |
CloTs | semester of PG programme

Not Applicable
_|tim To review and finallze the scheme struecture for the Batch admitted in 2024-25 academic session |
ClaTe | syllabl of Research Methodology and Ethles Ph.D. Programme under the Madhav Institute of

| Technology &amp; Sclence-Deemed University [MITS-DU)

¥ The scheme structure of botch odmirted in 2024-25 is gnnexed ot ANNEXURE-F

= The syllobi of Reseorch Methodology and Ethics is prepored and onnexed of ANNEXURE-
2

lkerm | Any other mather,
ClaT? |

The meetings ended with the vote of thanks by the BoS Coordinator.

A L
or. B & Rathore Dr. Dhaninjay Blsen O, Saurabh Rajput D, Kditya Dubey
External Members i
'Fﬂ-._u.,r-.'i. il . P-.-u..:u."t ML’”':
Dr. Mukhtlyar Singh Dr. Anmal Ratna Saxena
Professor, Department of Electrical Engineering, Associate Professor,
DTU MIT-Delhi
Dr, mﬁmﬁ\
ardinatar,

Centre for Internet of Things
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Centre for Internet of Things

ITEM-2

To review & finalize the syllabi for all courses of B. Tech | Semester (for batch admitted in

2024-25) under the flexible curriculum along with their COs.

Recormmended in 805 mecting of Centre for laT held an §7 Sep 2024 Admitted Bateh 2024-25
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Centre for Internet of Things
PRINCIPLES OF INTERNET OF THINGS: 22241101

Course Dbjective:

s Grasp the key concepts of 10T, including its definition, evolution, functional blocks, and
privacy/security challenges.
*  Lsarn about loT communication networks and protocals across different layers,
ensuring efficient and secure data transmission,
Unit | = [ntroduction to Intermet of Things (loT): Definition and Impdrtance, Characteristics of
loT Evolution of laT, Functional Blocks of 1oT: Physical and Logical, Three-Layer, Five-Layer and O8I
Maodel of 10T, Design Constraints, Privacy and Security Challenges.,

Unit |l = [oT Communication Metwork and Protocols: Communication Netwoark Based on Size of faT
Applications: Home Area Network (HAN], Meighborhaod Area Metwaork (NAN], Field Areg Network
{FAN), Wide Area Network [WAN)], Wireless Sensor Networks (WSNs), loT Protocols: Data Link Layer,
Metwork Layer, and Application Layer,

Unit Il = Sensors, Actuators and Controllers |oT Sensor Classifications: Based on Working Principle,
Measured Physical Quantlty, Sigrals Detected, and Applications, Actustor Classifications: Based on
Type of Energy Used, Motion, Contral Methods. [oT Controflers: Arduino:Nano, Una, and Mega.

Unit IV = Cloud Computing and Data Analysls: Introduction to Cloud Computing, Definitions and
Characteristics Concept of Cloud, Classifications of Cloud, Data Analytics: Data Collectlon, Data Cleaning
and Pre-processing, Exploratory Data Analysis, Data Modelling, Interpretation of Data, and
Implementation, Data Manzgement Challenges.

Unit W = 10T Applications: Business Models for The Internet of Things, Smart City, Smart Maobllity and
Transpart, Industrial 1aT, Smart Health, Environment Manitoring and Surveillance, Home Automation,
Smart Agriculture etc.

Course Qutcomes:
After the completion of the course, tha stidant will be able ta =

CO 1. Explalm the loT fundamantals, srehitectural models, and sssaciated design and security challenges
CO 2. Anayre 6T communication networks and protocols across diffarent layers

C0 3, Classify sansors, actuatars, and 10T controliers

o4, Apply choud computing concents and data analysts technigues within kaT sysbams

CO5. Explore loT applications in various darmsain.

Referencef Text Bonks:

1. latermel ﬂ_f T.ll.l'ﬂﬂ.l.' Frinciples ond Fﬂrﬂdﬂﬂm by Relkumer Bupya and Amir Vohid Desfierd, M.p.rgnﬂ ¥oufmann,
20186,

2. The Internet af Things: Key Applcations aad Protoosds by Ofivier Rersent, Dawid Beswartkick, and Omer Efaumi,
Wiy, 2012,

A 1T Fundementpls: Networking Technologies, Protocols, and Use Cases for the Internet of Things by Dovid Hares,
Genzole Selgueirp, ond Potrick Grossetete, Clsco Press, 2047

4, Interngt af Things (4 Hands-on-Approach) by Arshdecp Behge ord Vigp Medisses, WOT, 2014,

5 Intermet of Things: Architecture and Design Princlples by Roj Kamel, McGrow Hill Education, 2017

Course Articulation Matrix

[ Fo1 Foz po3 Poa pos pos poJ pos pos polo poil poil psoi psoz |
ol 3 3 3 |4 i 2 Fl 1 i i | 1 3 ]

Loz 3 E] (T i i 1 1 1 B 3 . |
£03 3 3 3 1 2 1 2 1 i 1 1 3 5 -

| nr] a | 3 2 _] 3 1 ] 1 1 1 1 3-.__._; a

Eos 3[3'3;1':}'3'3 3| [ 1 1 1 F 3 :
1-5lightly; 2 - Moderately; 3 — Substantialiy

Recommended in Bol meeting of Centre for JoT held on 07, 5ep. 2024 Admittea Botch 2024-25
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Centre for Internet of Things
COMPUTER PROGRAMMING: 22241102

Course Objectives:

To understand the fundamentals of C programming including keywords, data type, functions etc.
To acquire the asllity to weite & computer program to solve specified probiems,

To familiarwith prograrm structure and debugging process.

To imptement basic programming solutions using array, podnter, structures and file handling.

Unit L:introduction to C Programming, Machine Level Languages, Assembly Level Languages, High
Level Languages, Program Execution, Translation Process and compiler Installation, Problem
solving using Algorithms and Flowcharts, Identifiers, Data Types, Constants, Keywords,
Input/output Instruction, Operators and Expressions, Precedence of operators, ASCl codes,

Unit 2; Decision Control, if statement, if-else statement, Nested if else statements, if else ladder,
The conditional expression, Switch statement, Loops, While loop, do-while loop, For loop, nesting
of for foops, Breax and continue statement.

Unit 3: Array, type of array, One dimensional Arrays, 2D array, Multidimensional Arrays, Strings,
Basics of Pointers & Addresses, type of pointers, Application of pointers, Pointer to Pointer,
Painter to Array, Array of Pointers, Pointer to Strings.

Unit 4:Function Basics, Function Prototypes, Call by value, call by reference, passing string and
array to function, Function returning address, Recursion, Structures, Dynamic memory allocation
by mallog/cailoc function, Union, Enumerators, typedef inc,

Unit 5: Flle Handling, Defining and Opening a file, reading and writing in file, Closing Fifes,
Input/output Operations on Files, Predefined Streams, Storage class, preprocessor commands,
Command Line Arguments.

Recommended Books:
1. Brign W. Kernighon and Dennis M, Ritchie, The C Progromming Language, Prentice Hall of India.
2. Yashavant Kanetkar, Let Us C, BPE publicotion.
3. L Balogurusamy, Progromming ln ANS) C, Tata MeGraw-Hiil
4. Byron Gottfrled, Sehaurm's Outline of Programming with €, McGraw-Hill
5. Pawl Delte! ond Horvey M. Deitel, How to Program, Peorson Publication.

Course Outcomes:

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

CO1. Deflne basic programming terms, syntax, algorithm and flow chart.

CO32. Sofve computational problems using declslon control and loops.

CO3: Design a program using the concept of Array, pofrter and functions

CO&. Explore file handling operations to work afficiantly with files.

OS5, Apply programming concept to implement, detug and test any C prograrm.

Course Articulation Matrix

POL | POZ | PO3 | PO | POS | PO | POY | POE | POS |POL0 | POLL | PORZ | PSOL | PSOZ
_:IL'FI 3 i 1 1 2 1 1 1 1 1 1 3 - -
A E eI E A E I F AR E N E N A
o3 | 3 3 3 3 3 2 1 1 1 1 2 3 e
cog | 3 z 2z 1 3 z | 1 1 1 1 3 3 - E
s | [ s gl Flalsl=lalali 3 3 woll =

1- Slightly: 2 - Mederately; 3 — Substantially
Recommended in Bof meeting of Centre for laT held an 97 5ep, 2024 Admitted Boich 2024-25
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Centre for Internet of Tlringi

ENGINEERING MEASUREMENT: 22241103

Course Objectives: The course aims to enhance the students’ proficiency in engineering measurement
technigques, including the identification and correction of measurement errors,

UNIT - I: Fundamentals of Measurement: Measurement system& types, Characteristics of
measurement, Errorsin Measurement & their source, Types of errors, Systematic and random
errars in measurement, Expression of uncertainty, Accuracy and Precision.

UNIT - li: Analog Measurements: Basic electrical parameters- Current, Voltage, Frequency, Pawer,
Power factor, Energy, RMS value, Average value; Analog Measurements using- PMMC, Moving
Iron, Single phase dynamometer Wattmater, Extension of range in PMMC, Energy meters,

UNIT - lll: Digital Measurements: Digital velimeter, Digital multimeter, Fundamentals of D5O:
Measurement of Voltage, Current, Phase, Time period& Freguency, Basics of ECG, EEG, EMG, ERG

wawveforms, Comparison of analog and digital measurements.

UNIT - IV: Measurement of Electrical component’s properties: Electrical components and their
properties-Resistance, Inductance Capacitance and Impedance; Measurement of Resistance,
Intreduction to AC bridgas for inductance and capacitance measuremant,

LMIT - V: Renewable Energy Measurement: Measuremant of direct and diffusa solar irradiance
using pyrheliometer and pyranometer, Wind speed and direction measurement by anemometer,
Humidity measurement using hygrometer, luminance Measurement using Lux rmeter, Energy
management using Smart meters,

Texts Reference Books:
1. Ak Sowhney, “Electricol & Electronic Meosurement & nstrument”, Dhanpat Rol & 5ans.
2. BC Naokro& K. Choudhary, “Instrumentation, Measurement and Analysls,” TMH 2™ Editian,
3. Purkolt, "Electrical & Electronlcs Measurement & Instrumentation”, TRH.
d. Rokert B Northrop, “Introduction to Instrumentetion and Measurements. " CRC Prass,
2"adition,
5. John Twide!! and Tony Weir, "Renewable Energy Resources,” Routledge, Taplor & Francis.

Course Qutcomes:

After successful completion of course, the students will be able to-

COY:  Explain the types and characteristics of measurement systems, errors and remedies,
C02:  Describe basic efectrical parameters and their analog measurement methods.

c03:  Apply digital measurement technlques to measure electrical and electronic parameters,
C04: Describe measurement of electrical comporent properties with the help of bridges:
w05  Explain basic renewable energy paramebers and their measurement methods.

Caurse Articulation Matrix

POl PO roz | Pod PO5 | POR por [ poR: | pow [ roua | poal | poia [ opsor | esoz
ool 3 1 1 1 2 1 1 y | = | £ 1 =] .
(70 3 ] 1 i | a 1§ -1 i 1 : I (I 3 - -
03 3 3 3 2 | =z C N 1 i 1 ] 3 - -
tod | 3 2 2 1 | = [ 1 1 1 A T I
a5 3 3 3 3 3 % | 2 1 1 1 3 3 - .
1 - Shighthy; 2 - Moderately; 3 = Substantially
Recommended in BEEJ'I;TEEI.I-HQ' of Centre for faT held on 07 Sep. 2024 Adrmitted Botch 2024-25
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Cenire for Internet of Things
DIGITAL ELECTRONICS AND LOGIC DESIGN: 22241104
Course Objectives:
= To familiarize the students with the number representation and conversion between varous
represantstions in digital electronic circuits.

* To expose the students tothe logical operations using combinaticnal lagic clrcults, sequential loglc
Circuits and the characteristics of mamony-and their classification.

Unit |. MNumber System: Regresentation of Binary numbers, octal and hexadecimal mumbers,
complements, signed Binary numbers, Binary codes, code conversion, floating-peint numbers and
srithmetic, and the conversion process. Subtraction using 1's and 7's complement, Excess 3, Gray code,
Hamming Cade,

Unit Il.  Boolean Algebra and Logic Gates: Basic theorams and properties of Boolean algebra, Boalean
functions, eamanieal and standard forms- S0P & POS, Logical operations, truth tables, loglc gates, bogic
levels, and pulse waveforms, Simplification of Boolean functions: The map method: the Karnaugh mag,
minlmal S0P & POS, Doo't care conditfons, multiple output minimization, tabular method,
determination; and selection of prime implicants.

Unit Ill. Combinational Logic Circufts: introduction: Design Procedure, adder, subtractor, Magnitude

Comparator, Unbversal  Gate, Encoders, Decoders, Mulliplexers, Demultiplexer, Parity Chechker
Generator.

Unlt IV. Sequential Logle Circuits: State tables and diagrams, Flip Flop and its varbous types -5-B, K, ©
and T Flip Flops, Excitation table, Triggering of FFs & Latches, Registers: - Shift —= Registers, Ripple
Counters, Synchronous Counters. Ring Counters, Timing Sequences, design procedure;

Unit ¥: Memory and Programmable Logic Device: Introduction to Digital Loglc families {RTL, DTL, TTL,
ECL, OMDS & Schottky logic) and their special characteristics: Fan-Out, Fan in, power dissipation; the
figure of mearit, Moise Margin; Clrcuits of Loght Familias, FAM, ROM, &/D &nd D/A converters and their
fypes,

Recommended Books:

I. Digita! Design by Marris Mane, Pearson Education, 5° edition 2018

2. Logic Design Theory by NN, Biswes, Prentice Holl Indio Learning Private Limited, 1993
3. Digital Fundamental by T.L. Floyd, Pearson Education, 11" edition, 2017

Course Dutcormes:
After the completion of this course, students will be abie to:
CO1. Perform conversion among Differant number systems and codes.
CO2  Simplify _thl.*. logic expressions using Boolean laws, and map methods and design them by
using logic gates.
€03 Designagiven digital combinational circuit using basic gates for different applications.
€04 Anahze different types of flip-flops and design a.sequential logic drouls
€05 Apply the concepts the basics of Logic family to design digital circuits

Course Articulaton Matrix

POL | P02 ] P 1% 34 PL= (NI P P | |-..-|T' |"i,'||:|_- Ppr2 | sl | s

Cikl i ] ' | | z 1 I T | I 1 - O e -
i 3 2 1 I 1 I 1 1 1 1 1 3 | - -
R 3 3 3 3 1 3 1 1 1 1 1 3 | - -
e 3 F F T " I [ t 1 3 3 s -
coE | 3 | 3 T .3 3 | 3 [ 1 i 1 P =

1 - Slightly; 2 - Moderately; 3 — Substantially

Recommended in 8ol meeting of Centre for laT heid on 07 5ep 2024 Admitted Batch 2024-25
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Cenire for Internet of Things

LINEAR ALGEBRA & CALCULUS: 22241105

Course Objectives:

o Tounderstand the concept Matrices and its applications
To understand the various aspect of 2lgebraic structures’
To expose the concept of ordinary and partial differentiation
Evaluation of improper integrals using Beta and Gamma functicns,
Finding maxima and minima of function of twao and three variables.
Evaluation of multiple integrals and their applications

[ B Ry o

o &

Unitl: Matrix, Rank of Matrix, Echelon form, Normal form of matrix, Solution of simultaneous
equation by elementary transformation, Consistency of equation, Eigen values and Elgenvectars,
Mormalized elgenvector, Cayley Hamilton theorem and its application to finding Inverse of matrix.

Unit2: Introduction to Groups and Field, Vector spaces aver the field, linear dependent vectors
and linear independent vectors, linear combination of vectors, linear span of a set of vectors, basis
and dimension af a vector space,

Unit 3; Differential Calculus =1 : nth Derivative Leibnitz’s thegrem, Partial derlvatives, Euler's
theorem for homogeneous functions, Total derivatives, Change of variables.

Unit 4: Differential calculus-ll : Taylor's and Maclaurin's Theorems, Expanszion of function of
several variables, lacobian, properties of lacobian, Approsimation of errors, Extrema of functions
of several variables (Maxima and Minima of function of one and twe variables), Lagrange’s
method of multipliers {Simple applications).

Unit 5: Integral Calculus Beta and Gamma function and its properties, transformation of Beta
function, Gama functions, transformation of Gama function, relation between Beta and Gama
function, Double and triple Integrals, Change of order of integration, Application of Integration to
Valumes and Surface areas.,

Course Qutcomes

After completing this course, student will be able ta:
Col Application of various matrix in engineering problems
co2 Analytical Salution of Algebraic Structures
CO3  Use of Differential Calculus
co4 Apply Differential Calculus in basic Engineering Problems
CO5 Use integration techniques to determine the solution of various complex problems

Recommended Books:

1. E.Kreyszig: Advance Engineering Mathematlics, John Wiley & Sons, 10™ Edition (2011).

2. C.LLiu: Discrete Mathematics, 4" Edition 2012

3. R K Jain, 5. R. K. lyengar: Advance Engineering Mathematics, Narosa Publishing House Pyvt.Ltd,
5 Edition (2016).

4. F.B _Hildebrand: Advanced Calculus for application, Englewood Cliffs, M. J. Prentice- Hall, 2™

Edition {1280).

B. 5. Grewal: Higher Enginesring Mathematics, Khanna Publishers; 43™ Edition (2015)..

& B.V, Ramanna: Higher Engineering Mathematics, McGraw Hill Education, 1% Editien (2017).

wn

Recommended in Bas meeting of Centre for [oT held on 07.52p. 2024 Admitted Batch 2024-25
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Centre for Internet of T hLﬂE"’-

UNIVERSAL HUMAN VALUES & PROFESSIONAL ETHICS: 22241111

Course Objectives:
The abjective of the course is fourfold:

1.
2.

q,
4.

sensitization of students towards self, family {relationship), society, and nature,
Understanding {or developing clarity) of nature, society, and larger systems, on the basis of
human relationships and resolved individuals.

strengthening of self-reflection,

Development of commitmant and courage to act.

Course Contents
1: Course Introduction - Need, Basic Guidelines, Content, and Process for Value Education:

Self-Exploration - what is it? - Its content and process; ‘Natural Acceptance’ and
Experiential Validation as the process for self-exploratian.

Continuous Happiness and Prosperiby - & look at basic Human Aspirations.

Right understanding, Relationship, and Physical Facility - The basic requirements for the
tulfillment of aspirations of every human being with their correct priority.
Understanding Happiness and Prosperity correctly = A critical appraisal of the corrent
scenaria,

2: Understanding Harmony in the Human Being:

Understanding human being as a co-existence of the sentient ‘" and the material "Body".
Understanding the needs of 5elf ') 2nd "Body’ - happiness and physical facility,
Understanding the Body as an instrument of I’ (1 being the doer, seer, and enjayer).
Understanding the characteristics and activities of 'I' and harmony in ",

Understanding the harmony of °I" with the Body.

3: Understanding Harmony in the Family and Society - Harmony in Human-Human Relationship:

Understanding values in'human-human relationships; meaning of Justice (nine universal
values in relationships} and program for its fulfillment to ensure mutuzl happiness; Trust
and Respect as the foundational values of the relationship.

Understanding the meaning of Trust; Difference between intention and competence.
Understanding the meaning of Respect; Difference between respect and differentiation;
the other salient values in the relationship.

Understanding the harmony In soclety (soclety being an extension of family): Resolution,
Prosperity, Fearlessness (trust), and Co-existence as comprehensive Human Goals.
Visualizing a universal harmonious order in soclety.

4: Understanding Harmaony in Nature and Existence - Existence as Coexistence:

Understanding the harmony in Nature.

Interconnectedness and mutual fulfillment among the four orders of nature; recyclability
and self-regulation in nature.,

Understanding Existence as Co-existence of mutually interacting units in all-parvasive
space,

Haolistic pereeption of harmany at all levels of existence.

5: Haolistic Understanding of Harmiony on Professional Ethics:

Matural acceptance of human values,

Cefinitiveness of Ethical Human Conduct.

Basis for Humanistic Education, Humanistic Constitution, and Humanistic Universal Order,
Competence in professional ethics:

a. Ability to utilize the professional competence for augmenting universal human arder.

Recommended in Bod mesting of Centre for (6T held an OF Sep 2024 Admitted Batch 2024-35
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Centre for Internet of Things -

b. Ability to identify the scope and characteristics of people-friendly and eca-friendly
production systems,
c. Abllity to identify and develop appropriate technologies and management patterns for
the above production systems.

« Strategy for transition from the present state to Universal Human Order;
a. At the level of individual: as sockally and ecologically responsible engineers,
technologists, and managers.
b. At the level of society: as mutually enriching Institutions and arganizations,

Gender Sensitization:
+ Introduction to Sex, Gender & Culture.
+ Introduction to Wamen 5tudies and Socialization, including man-woeman relationship, work

distribution,
+ A brief review of Feminism, Patriarchy, Feminist Studies, Feminist Ideologles.
' »  Woman and Law: Constitutional Provisions and Fundamental Rights related to Wamaen.

Course Outcomas:
At the end of the course, the student will be able to;
« CO1. Become mare aware of their surroundings, society, social probiems, and their
sustainable salutions,
« CO2, Become sansitive to their commitment towards what they believe in [humane values,
humane relationships, and humane saciety).
« C03. Apply what they have learned to their own seif in different day-to-day settings in real
life.
« CD4. Susktain human refationships and human nature in mind.
«  C05, Have better critical abllity.
¢ COB. Megotiate living in harmony with self and cthers.

Text Book:
1. Humaown Vealves and Professional Ethics by R.R. Gaur, R, Sangal, G.P. Bagaria, Excel Books,
Mew Delhi, 2010,
" Reference Books:
1. Jeevan Vidyo: Ek Porichaya by A, Magaraj, leevan Vidya Prakashan, Amarkantak, 1999,
2, Human Values by AN, Tripathi, New Age Intl. Publishers, New Delhi, 2004,
3. The Story-of Stuff |Book].
4. The Story of My Experiments with Truth by Mohandas Karamchand Gandhi,
5. On Education - 1. Krishnamurthy.
6. Siddhartha by Hermann Hesse.
7. Oid Poth White Clouds by Thich Mhat Hanh,
&. On Educotiar - The Mother,
5. Digries of Anne Fronk by Anne Frank.

10, Life ond Philosophy of Swoml Wivekarande.
11, Swoml Vivekanondo on Himself,

12. Small is Beautiful by E.F. Schumacher,

13, Slow Is Beoutiful by Cecile Andrews,

14, Economy of Permanence by J.C. Kumarappa.

Recammended in Bos mesting of Centre for I6T held on 07 Sep. 2024 Admitted Botch 2024-25
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ITEM-2

To review & finalize the syllabl for all courses of B. Tech | 5emester {for batch admitted in

2024-25) under the flexible curriculum along with their COs.
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Centre for Interuet of Things
PRINCIPLES OF INTERNET OF THINGS: 23241101

Course Objective:
* [Grasp the key concepts of laT, including its definition, evelution, functional blocks, and
privacy/security challenges.

* learn asbout loT communication networks and protocols across different layers,
ensuring efficient and secure data transmission,

Unit | = Introduction to Internet of Things (loT): Definition and. Importance, Characteristics of
loT,Evolution of loT, Functional Blocks of loT: Physical and Logical, Three-Layer, Five-Layer and 051 Model
of IaT. Design Constraints, Privacy and Security Challenges.

Undt Il — loT Communication Network and Protocols: Communication Network Based on Sire of o7
Applications: Home Area Network (HAN), Neighborhood Area Network (NANM), Field Area Network

(FAN), Wide Area Network (WAN), Wireless Sensor Metworks (WSNs), 10T Protocols: Data Link Layer,
Metwork Layer, and Application Laver,

Unit Il = Sensors, Actuators and Controllers |loT Sensor Classifications: Based on Working Principle,
Measured Physical Quantity, Signals Detected, and Applications. Actuator Classifications: Based on Type
of Energy Used, Motion, Control Methods. loT Controilers: Arduino:Nane, Uno, and Mega.

Unit IV - Cloud Computing and Data Analysis: Introduction to Cloud Computing, Definitions and
Characteristics Concept of Clouwd, Classifications of Cloud, Data Analytics: Data Collection, Data Cleaning
and Pre-processing, Exploratory Data Analysis, Data Modelling, Interpretation of Data, and
Implementation, Data Management Challenges.

Unit V = |oT Applications: Business Madels for The Intermet of Things, Smart City, Smart Mobility and
Transport, Industrial (0T, Smart Health, Environment Monitoring and Surveillance, Home Automation,
Smart Agriculture etg,

Course Outcomes:
After the completion of the courde, the student will be abls 39 =
01 Explain the IoT fundamentals, architectural models, and associsted design and security challenges
C02. Analyae loT communleation nebworks apd protocols acrods different layers
O3, Classily sapsars; sctustar, and 16T contrall=rs
04, Apply cloud computing corcapls and dats anatysis techaiques within laT systems
05, Explore 1T applications in variouws domaing

Reference Text Boolks:

1. Intermet of Things: Principles ond Paradigemn by Saojkumar Buyye ord Amir Vohid Dostlerdl, Morgan Keafmann,
2014,

2. The Internet of Things! Key Applicotions and Protacals by Oivier Hersend, Dovid Boswarthick, and Omar Efoumi,
Willey, 2012,

3. loT Fundaimentals: Networking Technologles, Profocols, ond Use Cosed for the Internet of Things &y Oeid Hanes,
Ganzala Salgueira, and Patrlck Grossetete, Cisco Press, 2017

4. Internet of Things (4 Honds-on-Apprageh) by Archdees Babgo and Wijay Madisert, VAT, 2074,

3. Internet of Things: Architecture ond Desigr Principies by Ro) Komal, MoGraw R Educetion, 20217,

Course Articulation Matrix

Po1 poz po: Pod pos pos po7 Pos PO3 PoOl0 po1l PO12 Psol  psog
SHEIFERERERESEAEAES N 1 1 3 2 .
THETETE S e S E Y E 1 3 2 +
cos [ 3 [s [ 3 [ 2 213 2 1 | 2 1 1 3 2 <
TAEEFEEREFEE R AN AR 1 3 [ 3 -
pos | & |8 [l =234 1 3 3 %

1-ilightly; 2 - Moderately; 3 - Substantially
Recommended in Bol meeting of Centre for ioT held on 07 5ep.2024 Admitted Botch 2024-25
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COMPUTER PROGRAMMING: 23241102

Course Objectives:
*  Tounderstand the fundamentals of C programming including keywords, data type, functions ete.
* Toacquire the ablity to write a computer program 1o tolve specified problems.
& Tafamilizr with program structure and debugding procets,
= Taimplement basic programming selutions using array, pointer, structures and file handling.

Unit 1:introduction to C Programming, Machine Level Languages, Assembly Level Languages, High
Level Languages, Program Execution, Translation Process and compiler Installation, Problem
solving using Algorithms and Flowcharts, Identiflers, Data Types, Constants, Keywords,
Input/output Instruction, Operators and Expressions, Precedence of operators, ASCH codes.

Unit 2: Decislon Control, if statement, if-else statement, Nested if else statements, if else ladder,
The conditional expression, Switch statement, Loops, While loop, do-while loop, For loap, nesting
of for loops, Break and continue statement.

Unit 3: Array, type of array, One dimensional Arrays, 20 array, Multidimensional Arrays, Strings,
Basics of Pointers & Addresses, type of pointers, Application of pointers, Pointer to Pointer,
Painter to Array, Array of Pointers, Pointer to Strings.

Unit 4:Function Basics, Function Prototypes, Call by value, call by reference, passing string and
array to function, Function returning address, Recursion, Structures, Dynamic memory allocation
by malloe/calloc function, Union, Enumerators, typedef in ¢

Unit 5: File Handling, Defining and Opening a file, reading and writing in file, Closing Files,
Input/output Operations on Files, Predefined Streams, Storage class, preprocessor commands,
Command Line Arguments.

Recommended Books:

&rian W, Kernighan and Dennis M. Ritchie, The C Progromming Language, Preatice Holl of Indio.
Yashovant Kanetkar, Let Uis € BPB publication,

£, Balagurusarmy, Programming in ANSIC, Tota MoGraw-Hill,

Syran Gattfried, Schoum's Dwtline of Pragramming with C, MoSraw-Hill,

Fawl Deite! and Horvey (. Deitel, How to Program, Pearson Publication.

B L Pa

Course Outcomes:

After the campletian of this course, students will be able to:

CO1, Define basic programming terms, syntax, algorithm 2nd flaw chart,

L£032. 5olve computational problems using decision controd and loops.

O3, Design a program using the concept of Array, pointerand functions,

C04. Explore file handling operations to work efficiently with files.

CO5. Apply programming concept to implement, debug and tast any £ program.

Course Articulation Matrix

POl | PO2 | PO3 | PO4 | POS | POG | PO7 | POB | PO2 [PO10|Po11 [Po1z [Fsol [Ps0z
£l 3 1 i 1 2 1 T | 1 ik 1 3 - -
Co2 3 2 1 1 3 1 P [ 1 1 1 3 - -
o3 | 3 3 3 3 3 2 o 1 1 2 3 - -
cod 3 2 2 1 3 2 1 p 1 1 3 3 = =

[eos | 8 | & | & | %] 3 | % | & [+ 105 |8 | & [|=<1=
1 - Slighthy; 2 - Moderately; 3 - Substantially
Recoimrended in B8 meating of Centre for loT held on 07 Sep 2024 Admitted Botch 2024-25
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Centre for Internet of Things

ENGINEERING MEASUREMENT: 23241103

Course Objectives: The course aims to enhance the students' proficiency in ENGINEEring measurement
techniques, including the identification and correction of measurement errors.

UNIT - I Fundamentals of Measurement: Measurement system& types, Characteristics of
measurement, Errors in Measurement & their source, Types of errors, Systematic and random
erfors in measurement, Expression of uncertainty, Accuracy and Precision.

UNIT - II: Analog Measurements: Basic electrical parameters- Current, Voltage, Frequency, Power,
Power factor, Energy, RMS value, Average value, Analog Measurements using- PMMC, Moving
Iran, Single phase dynamometer Wattmeter, Extension of range in PMMC, Energy maters,

UNIT - Ill: Digital Measurements: Digital voltmeter, Digital multimeter, Fundamaentals of DSO:
Measurement of Voltage, Current, Phase, Time periods Freguency, Basics of ECG, EEG, EMG, ERG
waveforms, Comparison of analog and digital measurements,

UMIT - IV: Measurement of Electrical component’s properties: Electrical components and thels
properties-Resistance, Inductance Capacitance and Impedance; Measurement of Resistance,
Introduction to AC bridges for inductance and cspacitance measurement,

UNIT - V: Renewable Energy Measurement: Measuremeant of direct and diffuse solar irradiance
using pyrheliometer and pyranometer, Wind speed and direction measuremant by anemometer,
Hurmidity measurement using hygrometer, luminance Measurement using Lux meter, Energy
management using Smart meters.

Text& Reference Books:
1. AKX Sowhney, “Electricol & Electronic Measurgment & Instrement”, Dhanpot #oi £5on3.
2, BCNokrad K, Choudhary, “Tnstrumentation, Measurement ond Analysis,” ThMH 2 Edition.
3. Purkall, “Electrical & Electronics Measurement & instrumentation”, TIH.

4. Robert 8 Northrop, “Introduction to Instrumentotion and Megsurements, ™ CRC Prass,
2Medition.

5. John Twidell and Tony Weir, “Renewobile Energy Resources,” Roatledge, Toylor & Francis,

Course Dutcomes:

After sieccessful completion of course, the students will be zble to-

Co1:  Ewplain the types and characteristics of measurement systems, errors and remedies.
C02:  Describe basic electrical parameters and their snalog measurement methods.

CO03:  Apply digital measurement technigues to measure electrical and electronic parameters.
CO4:  Describe measurement of electrical companent properties with the help of bridges.
CO5:  Ewplain basic renewable energy parameters and their measurement methods,

Course Articulation Matrix

POl | POZ | P03 | o4 | PDS | POR | AO7 | POB.| POW | POAD | ROAA | POLZ | Peon | Pa0g |

ool | & i 1 i ] 1 1 1 1 1 1 3 : -
€02 3 2 1 1 3 T ! i 1 1 1 3 . .
£o3 z 3 ] B ¥ 2 1 1 1 1 2 3 = .
cod 3 2 ] & ¥ |3 1 1 1 1 3 3 : -
cos 3 a | % E] 3 3 2 1 | 1 3 | = L

1 - Slightly; & - Moderately; 3 — Substantially
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DIGITAL ELECTRONICS AND LOGIC DESIGN: 23241104
Course Objectives:
# To familiarize the students with the number representation and conversion between varlous
repretentations in digital electronic clrouits.

&  To e¥pose the students to the logical operations uslng comblinational logle clrowits, sequential logic
circuits and the characteristics of memory and thelr classification.

Unit |, Number System: Representation of Binary numbers, octal and hexadecimal numbers,
complements, signed binary numbers, Binany codes, code comversion, flosting-poent pumbers and
arithmetic, and the conversion process. Subtraction using 1's and 2's camplement, Excass 3, Gray code,
Hamming Code.

Unit I, Boolean Algebra and Logic Gates: Basic theorems and properties of Boolean algebra, Boclean
functions, canonical and standard forms- S0P & POS. Logical operations, truth tables, logic gates, logle
levels, and pulse waveforms, Simplification of Boolean functions; The miap method- the Karnaugh map,

. minimal S0P & POS, Don't care conditions, multiple output minimization, tabular method,
determination, and selection of prime implicants.

Unit Ill. Combinational Logle Cireults: Introduction; Design Procedure, adder, subtractor, Magnitude
Comparator, Universal Gate, Encoders, Decoders, Multiplexers, Dermultiplexer, Parity Chegker
Generator.

Unit IV. Sequentfal Logle Clrcuits: State tables and diagrams, Flip Flop and its various types -5-R, K, D
and T Flip Flops, Excitation table, Triggering of FFs & Latches, Registers: - Shift = Registers, Ripple
Counters, Synchromous Counters, Ring Counters, Timing Sequences, design procedure,

Umnit V: Memory and Programmable Logic Device: Introduction to Digital Logic families {RTL, OTL, TTL,
ECL, CMOCS & Schottky logic) and their special characteristics: Fan-Out, Fan in, power dissigation, the
figure of merit, Noise Margin; Circuits of Logic Familles, RAM, ROM, A/D And D/A converters and their
bypas.

Recommended Books:

I, Digital Design by Merrls Mano, Pearson Education, 8" edition 2018

2, Loglc Design Theary by N.N. Biswas, Prentice Hall Indio Learning Private Limited, 1993
3. Digital Fundamental by T.l. Floyd, Peorson Educotion, 11" edition, 2017

. Course Qubcomes:
After the completion of this course, students will be able to:
Co1.  Perform corwerslon among Different number systems and codes.
Co2. Simplify the logic espressions using Boolean laws, and map methods and design them by
using loghc gates.
CO 3. Designagiven digital combinational circuit using basic gates for different applications.
CO 4. Analyze different types of flip-flops and design a sequential logie cireult
CO5.  Apply the concepts the basics of Logic family to design digital circuits

Course Articulation Matrix
FO) | POZ | P00 | POA | rOS | Poo | PO | FOR | e | PO | Podl | POIT | Ps0L | PROE

il I 1 I ] i i i i i i 5 = E

i 1 ] i E] i i ] 1 1 1 ] - -

A 3 a ] 3 E] F] I i i i 1 3 5 .
A A ] : 1 ] F] ! I 1 1 3 1 3 | .

] ] E] 3 a ] 3 1 i ] 1 L T

1 - Shghthy; 2 - Moderately; 3 = Substantially
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Centre for Internet of T hin;__?i

LINEAR ALGEBRA & CALCULUS: 23241105
Course Objectives:
To understand the concept Matrices and its applications
To understand the various aspect of algebraic structures”
To expase the concept of ordinary and partial differentlation
Evaluation of improper integrals using Beta and Gamma functions,
Finding maxima and minima of function of two-and three variables.
Evaluation of multiple integrals and their apolications

N B T IR O |

Uinitl: Matrix, Rank of Matrix, Echelon form, Normal form of matrix, Solution of simulianeous
equation by elementary transfermation, Consistency of equation, Eigenvalues and Eigenvectors,
Maormalized elgenvector, Cayley Hamlilton thearem and its application ta finding inverse of matrix.

Unit2: Introduction to Groups and Field, Vector spaces over the field, linear dependent vectors
and lingar independent vectors, linear combination of vectors, linear span of a set of vectors, basis
and dimension of a vector space.

Unit 3; Differential Calculus =1 : nth Derivative ,Leibnitz's theorem, Partial derivatives, Euler’s
theoram for homeogensous functions, Total derivatives, Change of variables.

Unit 4. Differential calculus-ll : Tayvlor's and Maclaurin's Theorems, Expansion of functlon of
several variabies, Jacobian, properties of Jacobian, Approximation of errors, Extrema of functions
of several variables [Maxima and Minima of function of one and two variables), Lagrange's
method of multipliers (Simple applications).

Unit 5: Integral Calculus Beta and Gamma function and its properties, transformation of Beta
function, Gama functions, transformation of Gama function, relation between Beta and Gama
function, Double and triple integrals, Change of arder of integration, Application of Integration to
Volumes and Surface areas.

Course Qutcomes
after completing this course, student will bhe able to:
o1 Application of various matrix in engineering problems
€02  Analytical Sofution of Algebraic Structures
CO3 Use of Differentlal Caleulus
Cos Apply Differential Calculus in basic Engineering Problems
Co5 Use integration technigues to determine the solution of various complex problems

Recommended Books:

1. E. Kreyszig: Advance Engineering Mathematics, John Wiley & Sons, 10" Edition (2011).

2. C.LUu: Discrate Mathematics, 4™ Edition 2012.

3. R.K lain, 5. R, K. lyengar; Advance Engineering Mathematics, Narosa Publishing House Pyt Ltd,
5" Edition (2016).

4. F.B.Hildebrand: Advanced Calculus for application, Englewood Cliffs, M. 1. Prentice- Hall, 2™
Edition {1580).

5. B.5.Grewa!: Higher Engineering Mathematics, Khanna Publishers, 43™ Edition [2015)..

6. B.V. Ramanna: Higher Engineering Mathematics, McGraw Hill Education, 17 Edition {2017).

Recommended In Bos meeting of Contre for 1aT held on 07 56p.2024 Admitted Batch 2024-25
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Centre for Internet of Things

UNIVERSAL HUMAN VALUES & PROFESSIONAL ETHICS: 23241111

Course Objectives:
The objective of the course is fourfold:
1. Sensitization of students towards self, family (relationship), soclety, and nature.
2. Understanding (or developing clarity) of nature, society, and larger systems, on the basis of
human relationships and resalved Individuals,
3. Strengthening of self-reflection.
4, Development of commitrnent and courage to act,

Course Content:
1: Course Introduction - Need, Basic Guidelines, Content, and Process for Value Education:
= Self-Exploration = what is it? - Its content and process; "Natural Acceptance’ and
Experiential Validation as the process for self-exploration.
» Continuous Happiness and Prosperity - A look at basic Hurman Aspirations.
» Hight understanding, Relationship, and Physical Facility - The basic requirements for tha
fulfillment of aspirations of every human being with their correct priority.
= Linderstanding Happiness and Prosperity correctly - & critical appraisal of the current
ScEnario.
2: Understanding Harmony in the Human Being:
Understanding human being as a co-existence of the sentient '’ 2nd the material ‘Body’,
Understanding the needs of Self *I'} and ‘Body’ - happiness and physical facility.
Understanding the Body as an Instru ment of 'I' {I being the doer; seer, and enjoyer).
Understanding the characteristics and activities of ‘I' and harmary In 1.
= Linderstanding the harmony of *I" with the Body,
3: Understanding Harmony in the Family and Soclety - Harmony in Human-Human Relationship:
» LUnderstanding values in human-human relationships; meaning of justice (nine universal
values in relationships) and program for Its fulfillment to ensure mutual hapginess; Trust
and Respect as the foundational values of the relationship,
Understanding the meaning of Trust; Difference between intention and competence.
Understanding the meaning of Respect; Difference between respect and differantiation;
the ather salient values inthe relationship.
» Understanding the harmony in society {society being an extension of family): Resolution,
Prosperity, Fearlessness {trust), and Co-axistence as comprehensive Human Goals.
e Visualizing a universal harmonigus order in society,
4: Understanding Harmony in Mature and Existence - Existence as Coexistence:
s Understanding the harmony in Nature,
« |nterconnectedness and mutual fulfilimeant among the four orders of nature; recvelability
and self-regulation in nature.
« Understanding Existence as Co-existence of mutually interacting units in all-pervasive
5pace,
& Holistic perception of harmany at all levels of existence.
&: Holistic Understanding of Harmeny on Professional Ethics:
+ Natural acceptance of human values.
Definitiveness of Ethical Human Conduct,
Basis for Humanistic Education, Humanistic Constitution, and Humanistic Universal Order,
= Competencein professional ethics:
a. Ability ta utilize the professional competence for augmenting universal human order.

L
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b, Ability to identify the scope and characteristics of people-friendly and eco-friendly
production systems.
c. Ability to Identify and develop appropriate technologies and managemeant patterns for
the above production systems,

» Strategy for transition from the present state to Universal Human Ordor:
a. At the fevel of individual: as socialty and ecologically responsible engineers,
technologists, and managers,
b. At the level of society: as mutually enriching institutions and crganizations.

Gender Sensitization:
¢ Introduction to Sex, Gender & Culture
» Introduction to Women Studies and Socialization, Including man-woman relationship, work

distribution.
= Abrief review of Feminism, Patriarchy, Feminist Studies, Feminist Ideclogies.
' * Women and Law: Constitutional Provisions and Fundamental Rights related to Women,

Course Outcomes:
At the end of the course, the student will be able to;
« CO1. Become more aware of their surroundings, society, social problems, and their
sustainakble solutions.
« CO2. Become sensitive to their commitment towards what they believe in (humane values,
humane relationships, and humane society).

= €03, Apply what they have learned to their own self in different day-to-day settings in real
liffe,

» CO4. Sustain human relaticnships and human nature in mind.
« COS. Have better critical ability.
s COB, Megotiate living in harmony with self and others.

Text Book:

1, Human Values and Prafessional Ethics by R.R. Gaur, R $angal, G.P. Bagaria, Excel Books,
Mew Delhi, 2010

. Reference Books:

Jeevan Vidya: Ek Parichaya by A Magaraj, leevan Vidya Prakashan, Amarkantak, 1999,
Human Vaolues by AN, Tripathi, New Age Intl. Publishers, New Delhi, 2004,
The Story of Stuff |Book).

The Stary of My Experiments with Truth by Mohandas Karamehand Gandhi,
On Edueation - 1. Krishnamurthy.

Siddhartha by Hermann Hesse,

g Path White Clawuds by Thich Nhat Hanh,

O Education - The Mather.

Diaries of Anpe Fronk by Anne Frank.

1[! Life and Philozophy of Swomi Vivekananda.

11, Swoamf Vivekanando on Himself,

12. Small is Beautiful by E.F_Schumacher,

13, Slow is Beoutifl by Cecile Andrews,

14, Economy of Permanence by 1,.C. Kumarappa.

L O
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Centre for Internet of Things

Real-Time Control and Simulation Lab: 22100003

Course Objective;

Ta model, simulate, and analyze the performance of conventional and reduced device multilevel

inverters using real-time OPAL-RT simulation.

To investigate power gquality issues, such as harmaonics and voltage sags, in single-phase and three-

phase systems using real-time analysis.
LIST OF EXPERIMENTS

Develop and Simulate Conventional Single-Phase Multilevel Inverter

Implement Simulation for Conventional Threa-Phase Multilevel Inverter

Create and Analyze Reduced Device Count Multilevel inverter Using Simulation

Exarnine Single-Phase Grid-Connected Inverter with Renewable Energy

Investigate Performance of Three-Phase Grid-Connected Inverter for Renewable Systems
Design and Simulate Single-Phase PLL for Grid Synchronization

Test Synchronization of Three-Phase PLL with Grid Disturbances

Analyze Harmonic Distortion and Voltage Sag/Swell/DC offset in Single-Phase Systems
Evaluate Harmaonic Distortion and Voltage Sag in Three-Phase

RECM. B el P AT e

[}

Experimentation

COURSE OUTCOMES:

After the completion of the course, the student will be able to -

co1 Analyze the multilevel inverter topelogies using real-time OPAL-RT

coz2 Apply knowledge of inverter control techniques to improve power guality in grid-
connected systems

co3 Implement real-time simulations for power quality analysis and harmonic
distortion measurement

co4 Prepare and maintain an organized practical file documenting real-time
simulation experiments and results

Course Articulation Matrix

PO1 | 002§ ®03 | D4 | PDS | POG | POT POE | POS | POL0 | FOLT | PO12 | PEO1 | PSOZ
coifs 13 13 |13 |3 | |2 |2 (1. |3 3 |3 - 2
cozia |3 s 18 (@ [ [ [2 |3 [1* [a [3 |- [z

sty |8 [+ [ |8 |3 (3 & (v (a2 3 3 - 2
foosf- |1 T1 |- |3 T 13 [5 |3 ¥ |3 - -

1- Sllghl:hr 2 - Moderately; 3 = Substantially

TH &=+ Grade -
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Centre for Internet of Tlliﬂas

Soft Computing Techniques Lab (22100011)

Course Objective:
This course is designed to provide students with a comprehensive understanding of advanced concepts In fuzzy
logic, neural networks, and optimization techniques, with applications in power systems, forecasting, and fault

detection
LIST OF EXPERIMENTS
1. To Perform Union, Intersection, and Complement Operations.
2. Tolmplement De-Morgan's Law,
3. To Plot Various Membership Functions.
4. To Perform Fuzzy Set Operations.
5. To Implement Fuzzy Inference System,
6. To Maodel Tip Value for the Waiter Based on Quality and Service of Food Using Fuzzy Toolbox,
' 7. To Design a Fuzzy Logic Controller to Determine the Wash-Time of a Domestic Washing Machine Using Two

10,
1T,
12,

13.
14.
15,

Inputs, i.e., Dirt and Grease,

To Generate AND, NOT Function Using McCulloch-Pitts Neural Network,

ToGenerate XOR Function Using Backpropagation Algarithm.

Implementation of Particle Swarm Optimization Algorithm to Find Optimal Solution,

Multilayer Perceptron and Application (through Virtual Lakb).

Fuzry Contral and Application {through Virtual Lab).Optimal solution for economic load dispatch problem in
power system wsing Genetic algorithm {GA).

solar power generation forecasting using Artificial neural network and fuzzy logic-based model

Wind power generation forecasting using Artificial neural network and fuzzy logic-based model

Fault detectlon and classification in power distribution network using Artificial neural network and Particle
swarm optimization.

Course Qutcomes:

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

CO1. Illustrate the various mathematical and logical operations involved in soft computing
technigues.

€02, Implement the concepts of fuzzy loglc comprising fuzzy sets, knowledge representation
using fuzzy rules, and fuzzy inference systems, to design intelligent systems,

CO3. Formulate objective function and determine optimal solution using evolutionary
optimization technigues.

CO4. Prepare an organized technical report on experimentsconducted inthe laboratory.

Course Articulation Matrix
POL | POZ | PO | PO FUE-I M0b | POT | MO3 | POS | PO10 | POLY PO1Z | PSOI | PSO2
coi | 3 3 3 1 1 1 |1 1. 1I 1 1 3 |- 2
coz % (% |5 [1v |1 J1 [+ J1 |€ Tz 1 |- 2
cos % (4 13 Tr T2 P % Ju [ J% 8 l3 |- & -
coa | - i 3 T [ | |z JE o |s 13 3 3 - -

1 - Slightly; 2 - Moderately; 3 = Substantially
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Centre for Internet of Things

Advanced loT Lab (22100007)
Course Objective:
» To understand the advance application and vision of loT from a global context.
s Make the students to apply loT dota for ndvonce applications in various domainin secured manner

LIST OF EXPERIMENTS

1. Analyze the connectivity protocols (such as Wi-Fi, Bluetooth, Zigbee) used in IoT devices and
compare thelr advantages and disadvantages.

2. Implement and compare different calibration technigues: for sensors used in loT systems to
ensure accuracy and reliability of data.

3. Design and implement a smart energy monitoring system using loT devices to monitor and
aptimize energy consumption.

4. Develop an loT-based smart irrigation system that monitors soil moisture levels and controls
water flow to optimize irrigation in agriculture.

5. Deploy air guality sensors in various locations to collect real-time data and analyze the air guality
using loT technigues.

. Design and prototype an loT-based healthcare monitoring system that collects vital signs data
from patients and sends alerts in case of abnarmalities.

7. Analyze data collected from 0T sensors in agriculture to derive insights for optimizing crop
management practices and increasing yield.

8. Evaluate the security vulnerabilities in loT communication networks and Implement
countermeasures to enhance data privacy and integrity.

5. Integrate loT devices with cloud platforms such as AWS IoT or Azure |oT to enable remote
monitoring, data storage, and analytics,

10. Optimize the power consumption of 10T devices by implementing technigues such as duty cycling,
sieep modes, and energy-efficient communication protocols.

&lrsa Outcomes:

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

CO1: Explain the application and usages of the internet of things in different contexts.
€02: Describe the key components and applications of 10Tin Smart Grid,

€03: Explain and implementation of 1T application for value creations.

€0O4: Design loT architecture used te monitor the air quality.

CO5: Implement laT architecture for healthcare system.

Course Artlculation Matrix
POL | PO2 | PO3 | Pod | Pos | Pos | o7 [ Pos | POS| POL0 | POLL | PO1Z | PSOI | PSO2 |
ooLl3 |1 |2 I3 |& 13 % | F2 |2 I = |
oz[z |1 |2 |1 |3 |z {z |z |1 |1 Z |3 |- 5=}
eoxfa (1 [x 11 |9 13 11 [t £ [ (3 [®8 [= 13 |
e[= [+ |3 18 |2 |2 | [3 |3 [% |3 3 -

1 - Slightly; 2 - Moderately; 3 — Substantially
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ITEM-3

To review and finalize the Experiment list/ Lab manual for all the Laboratery Courses and

Micra Project-1 to be offered in B.Tech. | semester along with their COs.
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] | Centre for Internet of Things
COMPUTER PROGRAMMING LAB: : 22241106

Laboratory Objectives:
* To Develop a knowledge of Computer Programming
* ToEnhance Practical programming Skills to solve real world problems.

LIST OF EXPERIMENTS

1. Write a program 1o add two numbers and display its sum.

2. Write a Program to calculate and display the volume of a cylinder far height and radius
parameters to be input from the user.

3. Write a program to take input of name, roll number and marks obtained by a student in 5
subjects of 100 marks each and display the name, roll number with percentage score
secured.

4. Write a program to swap values of two variables with and without using the third variable.

Write a program to illustrate the use of unary prefix and postfix increment and decrament

aperators.

Write a program to find the largest of three numbers using ternary operators,

Write a program to find the roots of quadratic equation,

Write a Program to Check Whather 3 Number is Prime or not.

Write a program to compute the grade of students using If else ladder as per MITS norms.

10, Write a program Lo check whether the entered year is leap year or not (a year is leap if it is
divisible by 4-2nd divisible by 100 or 400.)

11. Write a program to print the sum of digits of a number using for loap.

12, Write a program ta Display Fibonacci Sequence,

13. Write a pragram to display different kind of pyramid patterns using for loops.

14. Write @ program to add two matrices of the same order.

15. Write a program to show the working of predefine functions in string.

16. Write a program to illustrate concept of function and different type of functions.

17. Write a program 1o find factorial of a number using recursion.

18. Write a program to find sum of natural numbers using recursion,

19. Write a program to illustrate concept of structure and union in ¢ programming.

20. Write a program to show concept of file handling.

L]

o om o~ om

Course Dutcomes:
After the completion of this course, students will be ahle to:
CO1l, Write computer program in Clanguage.
CO2. Apply knowledge of programming to solve real-world problems
CO3. Apply programming syntax to implement program.
CO4. Acquire teamwork skill for working effectively in groups
CO5. Prepare an organized practical file on experiments conducted in the laboratory,

Recommended_in_BoS Centre for loT_G7. 5ep.24 Admitted Botch 2024-25
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Certre for Internet of T hings
INTERNET OF THINGS LAB: 22241107

Laboratory Objectives;

»  To familiarize students with the Ardulno hardware and software envirenment, Including the
Instaflation and setup of the &rduing IDE,

* To develop foundational programming skitls for interfacing with basic sensors and actuators,
enabling the control and monitoring of varipus electronic components,

LIST OF EXPERIMENTS
1 Introduction ta Arduing Board and Arduing IDE (Installation and Setug)
2 Write a Program to Blink LED (Turn an LED anv 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.
E. 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 and measure the distance of an object using Ultrasonic
Lensor.
. Write a program to detect fire using flame 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 & program to detect motion using Motion Sensor (PIR sensor).

12.  Write a Program to detect and measure the light intensity using LDR Sensor.
13.  Write a Program to play melody with a Piezo speaker.

14, Write 2 Program to display number from 0-9 using 7-segment display.

15, Write a Program to control the semvo mator,

.. Course Outcomes:
After the completion of this course, students will be abie to;
CO1. Analyze sensor data factors and sensor limitations on measurement accuracy
CO2.  Apply knowledge of sensors and measurement systems to solve real-world problems
€03 Acquire teamwork skill for working effectively in groups
CO4. Prepare an orgenized practical file on experiments conducted In the laboratary.

Recommended_in_BalS Centre forloT 07 5ep.24 Admitied Botch 2024-25
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MICRO PROJECT-I:: 22241109

Domain : Basle Arduine /Digital Electronics/Internet of Things

1. Develop a calculator that performs addition, subtraction, muitiplication, and division of
binary numbers, including the use of 1's and 2's complements for subtraction.

2. Design circuits that demonstrate the working of Analog-to-Digital (A/D} and Digital-to-
Analog (DA converters, with real-time signal convarsion.

3, Create a project comparing the operation of synchronous and asynchronous counters,
Mlustrating the differences In timing and speed.

4, Develop a ring counter circuit that uses flip-flops and demanstrates timing seguences
through LED indicators.,

5. Design a digital counter using different types of flip-flops (1K, D, T) that can count up, count
down, or both, with a display of the current count.

6. Develop a priority encoder circuit that encodes the highest priority input that is active,
with multiple active inputs.

7. Create a simple calculator using multiplexers to select different arithmetic operations
(addition, subtraction, etc.) based on input signals.

8. Build a 4-bit magnitude comparator circult that compares two binary numbers and cutputs
whether one is greater than, less than; or equal tothe other.

3. Design a combinational circuit that can perform both addition and subtraction on 4-hit
binary numbers.

10. Implement a3 circuit that simplifies and minimizes multiple Boolean functions
simultanegusly using the tabular method.

11. Create a digital lock systern using Boolean algebra, where the correct combination of
inputs (ke a code) unlocks the system,

12. Create @ project that generates Hamming code for error detection and carrection and
demonstrates how it corrects single-bit errors.

13. Develop a system that controls various electronic appliances {e.g., lights, fans, and heaters)
uskng a Relay Shield and Arduing.

14. Build a weather station that continuously menitors and displays temperature and humidity
levels

15. Create a security system that detects motion using a PIR sensar and triggers an alarm or
notification.

1&. Deslgn a lighting system that automatically turns lights on er off depending on the ambient
light intensity

17. Develop a system that controls home appiiances based on environmental conditions and
eccupancy using multiple sensors (Relay Shield, DHTL1, PIR, and LDR)

18. Create a doorbell system that detects visitor presence using a PIR sensor and sends alerts
or records footage.

Recommanded_In_Bai_Centre for loT_G7 5ep.24 Admitted Botch 2024-25
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LANGUAGE LARB: 22241110

Course Objactives:

The course Intends to build the reguired communication skills. of the students to
communicate effectively In real-life situations like starting a talk and be comfortable using
the English language.

It aims at'teaching students to appreciate the English language through the study of
scientific, creative, and academic text.

The course is designed to acquaint students with the structure of the English language
used in Hterature, functional varieties, figurative language, and verbal concomitance.

The students are expected to enrich their knowledge of language, culture, and ethics
through this course.

Unit I: Communication: Approaches, Elements, Verbal and Nonverbal Communication: Barriers o
Communication; Johari Communication Windaw.

Unit Il: Listening Factors Affecting Listening and Improving Listening.

Unit [ll: Speaking Public Speaking & Delivering Presentations.

Unit IV: Reading Passages & Comprehension: Steps and Methods,

Unit V: Writing Essentials of Good Writing; Drafting CV/8iodata/Résume,

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

CO1  Speak clearly, effectively, and zppropriately in a public forum to a variety of
audiences and purposes

CO2 Prepare oral dialogues and arguments within the Engineering Profession
effectively.

€03 Demonstrate knowledge and comprehension of major texts and traditions in
language as well as its social, cultural, and historical context,

CO4 Read a variety of texts anabytically to demonstrate in writing and/or speech the
interpretation of texts,

COS5  Interpret text written in English, assessing the results in written and oral arguments
using appropriate materizl for suppart.

Reference Books:

Understanding Human Communicotion — By Ronald Alderman, OUP
Communicalion Skills for Engineers — Pearson Education

Practical English Grammar by Thomsen & Martinet — Oxford University Press

A Hondbook of Longuoge Laboratory by P, Sreekumar — Cambridge University Press

Recommended in_BoS Centre for foT_O07 5ep.24 Admitteg Botch 2024-35
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ITEM-3

To review and finalize the Experiment list/ Lab manual for all the Laboratory Courses and

Micro Project-| to be offered in B.Tech. | semester along with their COs,

Recommended in BoS meeting af Centre for laT held an 07 5ep. 2024 Admitted Batch 2024-25
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Centre for Internet of Things
COMPUTER PROGRAMMING LAB: : 23241106

Laboratory Dbjectives:
» ToDevelop a knowledge of Computer Programming
* ToEnhance Practical programming Skills to salve real world prablems.

LIST OF EXPERIMENTS

1. Write a program to add two numbers and display its sum.

2. Write a Program to calculate and display the valume of a eylinder for helght and radius
parameters to be input from the user.

3. Write a program to take input of name, rall number and marks obtained by a student in 5

subjects of 100 marks each and display the name, rall number with percentage score

secured, !

Write a program to swap values of two variables with and without using the third variable,

Write a program to illustrate the use of unary prefix and postfix increment and decrement

cperators,

Write a program to find the largest of three numbers using ternary operators.

Wirite a program to find the roots of guadratic equation.

Write & Program to Check Whether a Number is Prime or not.

Write a program to compute the grade of students wsing if else ladder a& per MITS norms.

11) Write a program to check whether the entered year is leap year or not {a year Is leap if it is
divisible by 4 and divisibie by 100 ar 400.)

11. Write a program to print the sum of digits of a number using for loop.

12. Write a program to Display Fibonacei Saquence.

13. Write a program to display different kind of pyramid pattarns using for loops.

14. Write a program to add twa matrices of the same order.

15. Write a program to show the werking of predefine functions in string.

16, Write a program to illustrate concept of function and different type of functions,

17. Write a program to find factorial of 2 number using recursion,

18, Write a program to find sum of natural numbers using recursion.

19. Write a program to illustrate concept of structure and union in ¢ programming.

20, Write a program to show concept of file handling.

LR

W o,

Course Dutcomes:
After the completion of this course, students will be able to:
€01,  Write computer program in C language.
€02  Apply knowledge of programiming to solve real-world problems
€03  Apply programming syntax to implement prograrm.
CO4. Acquire teamwork skl far working effectively in groups
€05  Prepare an organized practical file on experiments conducted in the laboratory.

Recommended in Bas mesting of Centre for ieT held on 07 Sep. 2024 Adritted Botch 2024-25
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Centre for Internet of Things
INTERNET OF THINGS LAB: 23241107

Laboratory Objectives:

= To familiarize students with the Arduino hardware and software environment, including the
installation and setup of the Arduino IDE,

*» To develop foundational programming skills for interfacing with basic sensors and actuators,
enabling the control and monitaring of various electronic companents.

LIST OF EXPERIMENTS

Intreduction to Arduino Board and Arduino IDE (Installation and Setup)

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

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

Write a Program to read an analeg input and prints the valtage to the serial monitor.
Write a Program to count the number of button pushes,

Write a Program to Control an LED using Button.

Write a program to detect and measure the distance of an object using Ultrasonic
SEnsar,

Write a program to detect fire using flame sensor.

Write a Program to Contrel Electronic Appliances using RELAY SHIELD Sensor.

i, WWrite a Program to measure Temperature and Humidity using DHT11 Sensor.

11.  Write a program to detect mation using Mation Sensor {PIR sensor).

12,  Write a Program to detect and measure the light Intensity using LDR Sensor.

13, Write a Program to play melody with a Pieza speaker.

14.  Write a Program to display number from 0-9 using 7-segment display.

15.  Write a Program to control the senvo matar.

e L - R A

o

. Course Outcomes:
After the completion of this course, students will bhe able to:
CO1.  Analyze sensor date factors and sensor limitations on measurement accuracy
CO2  Apply knowledge of sensors and measurement systems to solve real-world problems
CO3.  Acguire teamwork skill for working effectively in groups
CO4.  Prepare an organized practicz| file on experiments conducted in the labaratory.
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Domain : Basic Arduino /Digital Electronics/Internet of Things

1. Develop a calculator that performs addition, subtraction, mulkiplication, and division of
binary numbers, including the use of 1's and 2's complements for subtraction.

2. Design circuits that demonstrate the working of Analog-to-Digital (&/D) and Digital-to-
Analog (D/A) converters, with real-time slgnal conversion.

3. Create a project comparing the operation of synchronous and asynchronous counters,
illustrating the differences in timing and speed.

4. Develop a ring counter circult that uses flip-flaps and demaonstrates timing sequences
through LED indicators,

5. Design a digital counter using different types of flip-flaps (1K, B, T) that can count up, count
down, or both, with a display of the current count.

6, Develop a priority encoder circuit that encodes the highest priority input that s active,
with multiple active inputs.

7. Create a simple calculator using multiplexers to select different arithmetic operations
{addition, subtraction, etc.) based on input signals.

8. Build a 4-bit magnitude comparater circult that compares two binary numbers and outputs
whether one is greater than, less than, or equal to the ather,

9. Design @ combinational circuit that can perform both addition and subtraction on 4-bit
binary numbers,

10. Implement a cireuit that simplifies and minimizes multiple Boolean functions
simultaneously using the tabular method.

11. Create a digital lock system using Boolean algebra, where the correct combination of
inputs {like a code) unlocks the system.

11 Create a project that generates Hamming code for error detection and correction and
demonstrates how it corrects single-bit errars.

13. Develop a system that controls various electronic appliances (e.g., lights, fans, and heaters)
using @ Relay Shield and Arduina.

14, Build a weather station that continuously manitors and d isplays temperature and humidity
levels

15. Creste a security system that detects motion using a PIR sensor and trlggers an alarm or
notification.

16. Design a lighting system that automatically turns lights on or off depending on the ambient
light intensity

17. Develop a system that controls home appliznces based on environmental conditions and
occupancy using rmultiple sensors (Relay Shield, DHTLL, PIR, and LOR)

18. Create a doorbell system that detects visitor presence using a PIR sensor and sends alerts
or recards footage.
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Centre for Internet of Things

LANGUAGE LAB: 23241110

Courss Ohjectives:

= The course Intends to build the required communication skills of the students to
communicate effectively in real-life situations like starting a talk and be comfortable using

the English language.

= [ aims at teaching students to appreciate the English language through the study of

sclentific, creative, and academilc text.

+ The course is designed to acquaint studerts with the structure of the English language

used In literature, functional varieties, figurative language, and verbal concomitance.

»  The students are axpected to enrich thelr knowledge of language, culture, and ethics

through this course,

Unit I: Communication: Approaches, Elements, Verbal and Nonverbal Communication; Barmiers 1o

Communication; lehari Communication Windaw.

Unit II: Listening Factors Affecting Listening and Improving Listening.
Unit lli: Speaking Public Speaking & Delivering Presentations.

Unit IV: Reading Passages & Comprehension: Steps and Methods,

Unit V: Writing Essentials of Good Writing; Drafting CV/Biodata,/Résume.

Course Qubtomes;
After successful completion of the course, the student will be able to:

= €01 Speak clearly, effectively, and appropriately in a public forum to a variety of

audiences and purposes,

« €02 Prepare oral dialogues and arguments within the Engineering Profession

effectively.

= €03 Demanstrate knowledge and comprehension of major texts and traditions in

language as well as its sacial, cultural, and historical context.

= CO4 Read 3 variety of texts analytically to demonstrate in writing and/or speech the

Interpretation of texts.

= CO5 |Interpret text written in English, assessing the results in written and aral arguments

using appropriate materlal for support.
Reference Books:
= Understonding Human Communication — By Ronald Alderman, OUP
= Communication Skifls for Engineers — Pearson Education

= Practical English Grommar by Thomson & Martinet — Owford University Press
= A Hondbook of Longuage Laboratory by P. Sreekumar — Cambridge University Press
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Centre for Internet of Things

ITEM-6

To review and finalize the scheme structure for the Batch admitted in 2024-25 academic
session syllabi of | Research Methodology and Ethics Ph.D. Programme under the Madhay

Institute of Technology & Science-Deemed University (MITS-DU)
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RESEARCH METHODOLOGY AND ETHICS:22100001

Course Objective:
* To distinguish between the scientific method and general knowledge while laying the foundation

for research.

= To identify and apply appropriate research methodology in order to plan, conduct, and evaluate

basic research,

* To explore the statistical methods and tools in research.

= To understand the philosophy of research and ethics, research integrity, and publication ethics
Ta understand indexing and citation databases, open access publication, research metrics.

Introduction to Research Methodology: Meaning of Research, Objectives of Research,
Motivations in Research, types of Research, Research Approaches. Significance of Research,
Research Metheds vfs Methodology, Scientific Methods, Research Process, Criteria of Good
Research. Define the Research Problem: Concept and need of Research problem, dentification of
Research problem, defining and delimiting Research problem.

Research Design: Problern Definition, variables, research design concepts, Literature survey and
review, Research design process, Errors in research. Data Collection and Representation: Primary
Data Secondary Data, Data Presentation. Processing and Analysis of Data.

Data Collection: Collections of Primary Data, Collection of Data through guestionnaire and
schedules, other Observation Interview Methods, Collection of Secondary Data, Selection of
appropriate method for data collection, Case Study, Focus Group Discussion, Techniques of
developlng research tools, viz, Questionnaire and rating scales etc. Rellability and wvalidity of
Research tools,

Descriptive Statistics: Measurement Scales, Sources of error in measurerment, Measures of central
Tendency (Mean, Medium, Modes), Measures of dispersion (Range, Mean Deviation, Stzndard
Deviation), Moments, Moments Generating Function, Graphical representation of Cata, Measures
of Asymmetry (Skewness), Kurtosis, Carrelation and Regression, and Curve fitting.

Sampling Methods and Distributions: Sampling Methods, Sampling Distribution of mean,
sampling Distributions of Variance. Testing of Hypotheses-1: Basic Concepts Concerning Testing of
Hypotheses, Procedure for Hypothesis Testing, Flow Diagram for Hypothesis Testing, Measuring
the Power of 2 Hypothesis Test, Type | and Type || errars. Important Parametric Tests, Limitations
of the Tests of Hypothesis, Chi-square Test, Non-Parametric Tests. Anmalysis of Varance
componants [ANOVA) for fixed effect model: Total, treatment and error of squares, Degrees of
freedom, Confidence interval, some special distribution,

Report Writing: Pre writing considerations, Thesis writing, Formats of repart writing, Farmats of
publications in Research journals. Technique of Interpretation, Precaution in Interpretation,
Significance of Report Writing. Different Steps in Writing Report, Layout of the Research Repart,
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Types of Reports, Report Format, Typing Instructions, Oral Presentation Literature review
software.

Philosophy and Theory of Ethics: Nature, scope and Meaning of Ethics. Role of judgment in ethics,
Ethics with respect to science and research-Intellectual honesty and research integrity-Scientific,
Conduct and Plagiarism. Redundant Publications: duplicate and overfapping publications,
Publication ethics: definition introduction and Importance-Best practices/standards satting
initlatives and guidelines. Publication misconduct: definition, concept, prablems that lead to
unethical behavior and vice wversa, types Violation of publication ethics, authorskip and
contributor - ship-identification of publication misconduct, complaints and appeals, Vanlty
Publications,

Reference Books:

1. CR. Kethari: Research Methodology Methods and Technigues (Second Revised Edition),
New Age. international Publication,

2, R. Panneerselvam, Research Methodology, PHI.

3. Ronjit Kumgr, Research Methodology: o step-by-step guide for beginners, SAGE
Publication Ltd.

4. Douglos C.Montgomery, Design and Analysis of Experiments, Wiley India, Fifth edition.

5, Douglos C Montgomery and George C Runger: Applied Statistics & Probobility for
Engineers (Wiley India), Third edition.

6 K N Krishnoswamy, Appalver Sivekumar and M Mathirattion: Research Methodalogy:
integration of Principles, Metheds and Techniques {Pearson Education, New Delhi),
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