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Summary

BoS Meeting scheduled on 07" December 2024

Courses where revision was carried out

[Cowrse name) |Cuur59 Year/Date Year/Date | Percertage | Agenda | Page | Limk of  refevant
Code aof of resdsion | of content | ltem Ma. docurments/mirnites
| introduction added or | Mo
| replacad

New Courses added
' {Course Course Activities/contents which | Agenda | Page | Link of relevant
name) Code have a bearing on | lkem | No. documents/minutes
increasing  skill  and | No. | .
| emplovability

I Sensors and | 22241202 | Hands-on  training  in BE Click Here

Actuators sensor-actuator systems,
IoT integration, industrial
protacols, and
troubleshooting |
enhances practical skills,

for  emplovability in
automatian, smart
devices, and industrial
applications,

Fundamentals | 22241203 | Practical exposure fto 03 Click Here
of Signal and signal analysis, system
Systems modelling, MATLAB

tocls, and real-world
applications like filtering
and telecommunications
equips  students  with
problem-solving  skills,
I boosting industry
| readiness.
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Minutes of Meeting
Date: 07-12-2024

Board of Studies {Bo3} meeting of the Centre for Internet of Things was held in hybrld mode
on December 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 aT,

S.Mo. MName of Expert Dezignation and Organization |

% | Dr. Anmol Ratna Saxena

> |Dr. Mukiitry;r-i[ngh | Professor,
| Electrical Engineering Department
Delhi Technalogical University ,
De-1h|
A.:is.unclite Frnfemr
Department of Electrical
Engineering
MIT=-Dthi

BaS Members:

SR

Dr. Praveen Bansal, Coordinator, CaT
Dr. Dhananjay Bisen, Assistant Professor
Dr. Saurabh Rajput, Assistant Professor
Dr. Bhavna Rathore, Assistant Professor

Dr, Aditya Dubey, Assistant Professor

BoS5 Agenda ltems
item | Toconfirm the minutes of previous BoS meeting held i 11'| the month of September 2024
CloT1 »  The minutes af the last BoS held on Septermber 7, 2024 ar 11.30 AM were confirmed
B h:_er; To review the scheme structure for the Batch admitted in 2024-25 academic session under the Madhav
CloT2 | Institute of Technology & Science-Deemed University |MITS-DU) structure
¥ The scheme structure of B. Tech, Internet of Things for the batch odmitted in 2024-25 s
prepared and is annexed ot ANNEXURE-1
# The scheme structure of B. Tech. Internet of Things {loT) for the batch admitted in 2024-
25 is prepared and is annexed ot ANNEXURE-2
tem To review & finalize the syllabi for all courses of 8, Tech |l Semester {for batch admitted in 2024-25)
CloT3 | under the Aexible curriculum along with their COs

¥ The spllobus of B, Tech. Il Semester of B.Tech Interret of Things for the botch odmitied in |

2024-25 |s prepared and Is onnexed ot ANNEXURE-3
» The syligbus of B. Tech. ! Semester of B.Tech Internet of Things (loT) for the batch
admitted in 2024-25 5 prepared and (5 onnexed of ANNEXLURE-

Centre for loT_BoS_Meeting 07" December, 2024
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" ltemn | To review and finalize the Experiment list/ Lab manual for all the Laboratory Courses and Micro Project-l
CloT4 | to be offered in to be offered in B. Toch. Il Semester {tor batch admitted In 2024-25)

» The Experiment list/ Lab manual for various laboratory courses to be offered In along with
the Course Outcomes and Micro Projects-l  of Il semester of the B.Tech Internet of Things
students of 2024-25 admitted botch under the flexible curriculum s included ot
ANNEXURE-5

¥ The Experiment list/ Lob manua) for various loboratory courses to be gffered In along with |
the Course Outcomes ond Micro Projects-l  af Il semester of the B. Tech Internet of
Things(loT) students of 2024-25 odmitted batch under the flexibile eurriculum is included ot
ANNEXURE-&

term | To review and finalize the syliabi of || samester PG Programme under the Madhav institute of
ClaTs | Technelogy & Science-Deemed University [MITS-DU) (M.E./M Tech./MCA/MBA[MUP) atong with their
Course Outcomes [COs)
Mot Applicable
ltem | To review and finalize the syllabus/module of Classified Movel Engaging Course to be offered in 1l
CloTé | semester of PG programme
Not Applicable
Item Any other matter:
ClaT? « To review syllabl of Ph.D. course work under the Madhav Institute of Technology Bamp;

Seigpea-Daamed University (MITS-DUJ
o The syllabi of all courses of PhD course work are annexed at ANNEXURE-8

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

npk @)
uv-m %n O, Saurabh H:h:l-ul: i, Aditya Dubey

E reseny Tresen)\-
Dr. Mukhtlyar Singh Dr. Anmol Ratna 5axena
Professor, Department of Electrical Engineering, Associate Professor,
bTU MIT-Delhi

)
¥

pordinator, Facult of Engineenng g, Technoiogy

Centre for Internet of Things pITS-DU
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Centre for Internet of Things
Dbject Oriented Programming (22241201}

Course Objectives:

To understand the fundomentals of C++ progromming including keywords, data type, functions etc.
To apply ebject orlented features to sofve real world probiléms,

To familior with progromming strocture ond gebugging process,

To implement olject arfented concept using C++ language.

Linit 1:

Introduction to C++, Tokens, Input/output Statements, Program structure, Program Execution, Translation
Process and compiler Installation, reference variables, Operators, dedsion control and loops, array, pointer,
Funcklons and Its type, function prototyping, Default Arguments, recursion, structures.

Uit 22

Object Oriented Concepts, feakures ef 00P, procedural oriented programming, Abstract data type, scope
resolution operator, Classes and Objects, Specification of Class, Visibllity Modes: Private, Public, Protectad,
Defining Member Functlons, Creating of Objects, Characteristics of Dbject, Statie Data Member, Static Member
Function, Ohject as Arguments.,

Umik 3:

Constructors and Destructors, Types of Constructors, Default Constructor, Parameterized Constructor, Copy
Constructor, Polymorphism, Type of Polymorphism, Complle Time and Run Time, operator ovefloading,
Function Overloading, Friend Function and its usage, Arithmetic and Assignment Operators, Unary Operators.
Unit 4:

Asspciation, ageregation and generalization, Inheritance, Intraduction to Code Reuse, Visibility Mades, Types of
Inheritance, Single Level, Multileval, Multiple, Hybrid, constructor and destructor in Inheritance, this painter,
new and delete, methed overriding, virtual function, pure virtual function.

Undt 5:

Exceptional handling, File handling in C++, varlous files and its operation, create, open, read, write and close a
file, fstreams library, file functions, Inline Function, abstract elass, template, type Conversion, namespace,
Introduction ta 5TL

Recommended Books:
1, i+ How to program H M Deitel ond P4 Oeitel, Prertice Hail
1. Programming with C++ O Ravichandran, TH.
3. Object-Oriented Programming in Cv+, E. Balogurusamy, Mc Grow Hill.
4, The complete Referance in O+, Herbert Schitdt, ThMK.

Course Outcomes:
After the completion of this course, students will be able to:
Co1, iNustrate basic C+4+ programiming terms and programming Syniax.
£02. Explain the features of object orlented paradigm.
€032, Design apprapriate solutions for problem using concepts of class, object and encapsulation
£04. Analyse the use of inheritance and palymarphism in problem solving.
£05, Apply file handling operations to work efficiently with files.

Course Articulation H:’aiﬂr. ~

[ | po1| poz| po3 | PO4 | POS | POB | PO7 | POE | PO9 | PO1O | POLL | POL2 | PSOIL | PSOR

(coi | 3 1 1 1 2 1 1 1 1 | 1 1 3 3
ol 3 r ik 1 3 1 1 L 1 1 1 3 - -
o3 - Sl M 3 3 3 2 1 1 1 1 z £ - -
CCi 3 2 2 1 3 a2 1 1 1 1 3 3 - -
cos | 3 5 | .8 % 3 1 2 1 1 1 3 | 3 - 3

) 1 - Shighthy: 2 - Moderataly; 3 - Substantially
Becommended in Bos Meeting af ClaT held on 07 December 2024 Admitied Batch 2024-2025
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Sensors and Actuators (22241202}

Course Objective, To provide a comprehensive understanding of sensors, actuaters, working principles, interface
circuits, smart sensors, and their applications across various fields.

e Uit oF faam dene, afaa *)

Unit I. Intredustion to Sensors and Actuators. Fundamentals of sensors and actuators, importance in autamation
and control system, characteristics; tramsfer function, sensitiity, range, resolution, limearity, hysteresis,
repeatability, 2ecuracy, sensor calibration, units of measurements, basic signal types.

Unit 1. Sensor Technologies. classification of sensors: passive vs. acthve sensors, absolute vs, relative sensors,
analog vs. digital, primary vs secondary, proximity sensor, types of sensors: resistive: potentiometers, strain
gauges, thermistors, inductive and capacitive sensors: LVDT, proximity sensors, capacitive touch sensoes, optical
sensors: photodiodes, phatotransisiors, magnetic sensor: hall-effect sensors, magnetometers. thermal sensors:
tharmocouples, RTO, thermistor, infrared sensors. advanced sansors: mems sensers, biosensors, wireless SEASors,

Unit lll. Actustor Technologies. Actuator dynamics: force, torque, speed, and position contrel, classification of
actuators: mechanical, electromechanical, hydraulic, pneumatic, and piezoelectric actuators, linear and rotary
actuators, solenpids, servamotors, stepper motors, OC motor,

Unit IV. Interfacing Electronic Circult. Input characteristics of interface circuits, ewcitation circuits, operational
amplifiers and i3 applications: inverting, nen-imserting, adder, subtracter, voitage follower, comparatar, filters,
differentiator, integrater, cascaded amplifier, direct digitization and processing, sampling thearem, sample and
hobd circuit, analog to digital converters, digital to analog converter, bridge cireuits,

Unit V Sensors and Actuators in loT Applleations. Integration, challenges, and opportunities in leT systems,
industrial applications: automation, process control, condition menitaring. healthcare applications: bicsensors,
wearable devices, medical actuators, smart parking, smart transportation, smart grid.
Recommended Books:
1. Introduction to Sensors and Actuators” by Robert F, Coughlin and Frederick F. Driscoll, Prentice Hall, 1540,
Sensors and Actuators: Engineering Systemn Instrumentation™ by Clarence W. de Silva, CRC Press, 2007.
3, Smart Sensars and MEMS: Intefligent Devices and Microsystems for Industrial Applications" by 5. Nihtianov
and A Lisque, Woodhead Publishing, 2014,
4 Sensor Technology Handbook” by lon 5. Wilsan, Newnes [Elsevier), 2004.
5. Sensorsand Actuators: Control System Instrumentation” by Clarence W, de Silva, CRC Press, 2013,
E. Handbook of Modern Sensors: Physics, Designs, and Applications" by Jacob Fraden, Springer, 2010 {ath
Editian).
Course Outcomes:
After completing this course, the student will be able 1o
€0 1. Explain fundamentals of Sensars & Artuators
CO 2. Classkfy various types of sensors, understand their operational principles
£0 3, Analyze the dynamics and control mechanisms of different actuators
0 4. Design electronic circuits for sensor and actuator interfacing
CO 5, Able to integrate sensors and actuators inta 10T systems
Course Articulation Matrix

Lo

P01 ] P02 | Po2 | Po4 | FO5 | Poa | PoT | POd | POY | POL0 | POTL | FORZ ) BSOL | PSOE
Cil E] 1 T 1 1 1 L 1 L | .a ] -3 i -
[HiF: 3 2 ;e ] 1 1 1 | 2 1 3 i -
[ co3 | 3 3 ] 3 3 2 1 1 1 i 2 3 1 -
g | X z & 1 3 3 | 1 1 1 3 3 z -
Lo | 3 3 1| 3 3] -3 i z 1 1 i 3 1 ¥
1 - Slightly: 2 - Moderatety; 3 - Substantially
Recommended in BoS Meeting of CloT held on 07 December 2024 Admitted Batch 2024-2025
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Fundamentals of Signal and Systems (22241203

Course Objectives:
1, Todevelop an wndestanding of fundamentol characteristics of signals ond spstems
2 To develop mathemotice! skills fo sodve probilerms Involiing convalution, and samaitng
3 Tourderstand the concepds of werlous transforms for signo! onaliyeis.

UNIT-1 Introductlon to Signal & Systems:

Basic definitions of signale and systems, Basic slementary signals, Classification of signals and systems. Signal
operations and properties. Basic continuous time signals, Basic system properties. Linear Time [rvariant (LTI)
systems

UMIT-2 Laplace Transfarm:

Review of Laplace transforms, Inverse Laplace transform, Concept of region of convergence (ROC) far Laplace
tramsforms, Properties of L.T's

UNIT-3 Fourler Series & Transform :

Representation of Fourler serles, Continuous time periedic signals, Dirlchlet's conditions, Trigonometric Fourler
Series, Exponential Fourier Series, Properties of Fourier series, Complex Fourier spectrum. Fourier Transform
definition, Relation betwean Laplace Transform end Fourier Transform. Properties of Continuous Time Fourler
transform, Systern Analysls using Fourier Transform,

UMIT-8 I Transform:

The 2-Transform, Convergence of p-Transform, , Properties of p-Trensform, Inverse z-Transform | LTI Systemn
analysis from Linear Constant Coefficient Difference Equations using Z-Transform.

UNIT-S Sampling & Reconstruction:
Representation of digital signals, The Sampling Thearem, Sampling with a zero order hold, Reconstruction of &
signal from its samples using interpolation, Aliasing and its effects.

Recommended Books:

Signal and systems by Oppenheim Al, Willisky A5 and Mawak SH, Pearsan

Sijpmals and spstems by Hwel P Hoy, Schoum's outlees, TME

Bigital Signal Processing Prinsiples by Prookis 47, Monslsss, Peorcan

Fundementols of Siancls & Systems by Michael J foberts, MrGrow Wil

Control System Engineeriag by 1L Nogreth and M. Gogal, Mew dge (nternotimnal Ruldicarian,
Coditral Spstem Enginpering by Wovrman Wilksy Pubilicmtion,

tiaear Combred Spstems By B 5 Manks, Kheang Pablishers

Moaprn Contral Spstems by B £ Dorf and A H. Bishop, Adch=an-Lesiey pubkghing company.

oo oW B W R

Conirga ﬂlﬂﬂﬂrﬂ'ﬂl

After the complhation of this course students wil be ahla

01, Desoibe the elementary charactenstics of the signals ard systems,

CO 2. Analyze the sgectral characteristics af periodic Sgnels using Fourler Transfarms,

CO 5. Bplalnthe semping process and discrete transfoems for the analysis of discrete tme-signals and systems.
GO 4,  Apply the Laplace transform for the analysis of eantinuoustHime signnls and sytems.

Ci3 5. Apglh the concepts of samalng far sigaal reconstruction

Course Articuistian Matrix
POl | FOZ | O3 | PO4 | OS5 | Pow | POy | POE | Po9 | raio | PO11 | POLZ [ PSOT | PSOE
iy 3 2 3 E] 3 1 i 1 - 1 3 i -
Loz 3 2 F 3 X 1 1 1 1 1 1 k| + -
(RHE] 3 i ] 3 x 2 1 1 1 1 1 3 r 5
L0 i 2 F 3 ] =l I i i 1 1 3 - -
[ cos g | 2 ] 3 z Tk 1 1 1 1 2 s -
1 - Slighthy; 3 - Moderstely; 3- Substantially
Recommended in Bas Mesting of CloT held on 07 December 2024 Admitted Botch 2024-2025
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Operating System (22241204) .
Course Objecthves

1. To provide baslc knowledge of computer operating system structures gnd functioning.

2. To compaore several different opprooches ro memary monegement, fife manregement ond process
management.

3. To understand various problems reloted to concurrent aperotions and their sclutions.

Unit |; Basics of Oparating System; Generations, Types, Structure, Services, System Calls, System Book, System
Programs, Protection and Security.

Unit II: Process Mamagement: Process Concepls, Process States, Process Control Block, Scheduling-Criteria,
Scheduling algorithms and thelr Evaluation, Threads, Threading Issues.

Unit Ii: Process Synchronization: Background, Critical-5ection Probiem, Peterson's Solution, Synchronization
Hardware, Semaphores, Classic Problems of Synchronization, Monitors.Deadlock: System Model, Deadlock
Characterization, Deadlock Prevention, Detection and Avoidance, Recovery from Deadlock.

Unit IV: Memory Maragement: Main Memory, Swapping, Contiguous Memory Allocation, Paging, Structure of
Page Table, Segmentation, Virtual Memory, Demand Paging, Page Replacement Algerithms, Allacation of Frames,
Thrashing.

Unit V: Storage Management: Mass-Storage Structure, Overview, Disk Structure, Disk Attachment, Disk Scheduling,
File System Interface: The Concept of a File, Access Methods, Directory Structure, File System Structure, Allocation
Methods, Free-Space Management,

Recommended Books
1. Operating System Concepts, Silberschatz, Ninth Edition, Willey Publication.
2. Operating Systems, internals and Design Principles, Stallings, Seventh Editian, Pearsen Publication.
3. Modern Operating Systems, Tanenboum, Fourth Edition. Pearion Publication,

Course Outcomes

Afver the successful completion of this course, the student will be able to:
G0 1. Describe the basic concept of operating systems
CO 2. Analyze the working of operating system

CO3. Examine the working of variows scheduling/allocation approaches
CO4. Measure the performance of various scheduling/allecation approaches
CO 5. Analyze the various operating system problems/issues

Course Articulation Matrix
7o1 | POZ | PO3 | PO4 | POS | PO | PO7 | POB | POS | POLD | POLL | PO12 | PSO1 | PSO2
Col i G 1 i ¥ 1 1 1 L 1 1 3 - -
oz | 3 2 1 | 3 1 1 1 1 1 1 3 » -
coa | 3 3 3 3 3 2 1 [ 1 1 1 2 3 . 5
cos | 3 2 2 1 2 2 1 1 1 1 2 | 3 - -
 cos | 3 3 | 3 3 2 - 1 1 1 2 | 3 < -
) 1 - Slightly; 2 - Moderately; 3 - Substantially
Recommended in Bos Mocting of ClaT held on 07 December 2024 Admitted Batch 2024-2025
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Centre for Imternet of Things
Basic Electrical and Electronics Engineering (22241205)

Course Ohjectives:

s Tolmpart bosic knowledge of the DC and AC cirewits and thelr applications.

% Toformiliprize the students with the basic knowledge of mognetic circwts, tronsfesmer, rotating electricel mochine and

its terminology,

s Tomoke familiavize the sudeats abaut the working of. worious elechronic cifeuils and IS IMportonce.
Unit | - D.C Circults Arnalysis: Voltage and Cumrent Sources: Dependent and independent source, Source conversion,
KirchhofFs Low, Mesh and Nodal analysis. Metwork theorems: Superposition theorerm, Thevenin's theorem & Marton's
theorem and their applicatinns.

Uit Bl -Single-phase AC Circults: Generation of sinusoidal AC voltage, definitions: Average value, R.M.5. value, Form factor
and Beak factor of AC guantity, Concapt of Phasor, analysis of R-L, R-C, R-L-C Serics and Paralle] circult. Power and impartance
of Power factor,

Unit 18- Magnetie Circuits & Resonance: Magretic Circuits: Concept of MMF, flux and magnstic reluctance, Self and mistual
inductancas Dot convention, coefficiert of coupling and coupled circults. Resonance: Series and Farallel resonance,
Bandwidth, Q-factor and selectivity,

Uinit 1V- Single-phase Transformes & Rotating Electrical Machines: Single phase trarsformer, Basic concepts, canstruction and
warking pringipal, ideal Transformer and Its phasor diagram at No Lead, Yoltage, currant and impedance transformation,
Equivalent eircusts and ity Phasar diagram, voltage regulation, losses and efficiency, testing of transtormers, Constfuction &
working principle of DC and AC machine,

Uit \ - Electronles, Devices & Clreuits: introduction to semiconductors, Diodes, V-1 characteristic and its application, Bipalar
juncticn transistors and their working, Introduction to Commaon Base, Lomman Emnitter & Common Collector transistor
configurations,

Recommended Books:

Bosic Electrical and Electranics Engineering, D.P. Kathan &1L Nograth-Toto McGraw Hil

Basle Electrical and Electranics Engineering, V¥ N Mittled Arvind Mittal -Tata MeGrow Hi

Basic Electricol and Electronics Engineering, 5. X Bhoftocharya -Paarson

Eiectrical Machinery- AE. Fitagerald, €. Kingkley and Umans - TMH

Principles of Electricol Engingering- Wacdent Del Tors- Prentice Hell

Bpsie Electrical Engineering -A,E. Fitzgeraid, Higginbothom and Grabel -Th{K

integroted Electronics- Milimanng Halkios

SR B

Courie Dutcomes
At the end of the course, the student will be able 10:
col., Scive OC by apalying fundamental laws & theoremsa
CO2.  Analyze the elementary eoncepts of single phese AC circuits
€03, Analyze magnetic circuits and resonance characteristics of ac electric clrouits
CO& Deseribe the working, construction, applications of single phase transfermer & rotating electrical machings
C05.  Explain the characieristics and paramaters of Dioda and Transkshors

Courss Articulation Matrix

Po1 |POZ |PO3 |Po4 |PDS [PO6 |PO7 |PDE | PO | POID | POLE | o1z [Psoy |PsOZ
€01 3 1 3 3 1 2 1 1 1 1 1 3 2 -
co? 3 3 3 3 F 2 1 1 1 1 1 3 2 -
co3 3 3 3 3 2 i 1 1 1 1 1 1 ] -
£o4 3 3 2 3 3 2 1 1 1 1 1 3 2 -
Co5 3 3 3 3 2 2 1 1 1 1 1 3 2

1 - Slightly; 2 - Moderately; 3 - Substantially

Recommended in Bos Meeting of CloT held on 07 December 2024 Admitted Batch 2024-2025
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Sustainability & Environmental Science (22241211)

To equlp students with a8 comprehensive understanding of enviranmental science, poliution contrad, sustainability, and

glabal frespewarks, enabling them to anatyza ervrgnmentsl challenges and eontribute to sustalnabde solutians through
informed decisson-making and resporsible practices,

Uplt | irtroduction to Environmental Seience: defipition, Impartance and it components. Cecaystem and fs
components, Water eycle, earbon cyele, food chaln, energy flow in ecosystarm. Current state af enviranmant in ingia and
world; Underlying reasons [root causes) of modern envronmental degradstion {social, psychalagical, ailtural).

Unit Il Environmental Pollution and Management: air, wataer, noise, soil, thermai and radioactive. Causaes, impacts,
pallutian contrel techriques and mitigation strategies. So%¢ waste management: Principles of waste management,
different companents of waste management system and Introduction to management of haiardous waste ke e-waste,
phastic wizste. Global envirenmental lssues: Climate change. global warming, ozoae layer depletion.

Unlt Il Envirsnmental palicies and laws in India: Environmental Protection Act, Water Act, Air Act. Overview of glokal
prvironmental policies and frameworks: Kyoto protocod, Montresl probocol, COP summits Introduction to. clean
devalopment mechanism, carbon credit, carban trading,

Unit IV Sustainabllity concepts: definition, importance, pillars of sustainability (ecanomic, environmental; and sacial),
sugtanable development, Overview of UN Sustainable Development Goals (SDGs) and their global relevance, Concept of
cineulsr Beonomy, rescurce efficency, energy conservation, green buldings snd sustainable menufactaring

Unit W Sustainable Energy solutions: New Energy Sources: Need of mew sources, Different types neny energy sources
Applicatians of- Hydrogen energy, Ocean energy resourees, Tidal energy conversion. Concept, ofigin and power plants of
geothermal enesgy. Introduction to sustainable transportation systems and sustainable water infrastruciure,

Referance Book

1. B, K, Asthano, Meera Asthang, A Text Book of Envirenmental Studies, 5 Chand & Co., New Delhi,
2.5, K Dhomejs, Enviranmental Engineering & Monagement, 5 & Kotorio & Sons, Mew Delfi

3. C 5. Rao, Environmental Pollution Contenl Engineering, C.5. Rao, New Age International Publishers
4. A, K. Gupta, Emvirommental Sustainability and Green Technoloples, PHI Cearming.

Course Dutcomes:

Upon completipn of the course the student will be able ta:

€0 1: Explain the fundementol concepts of enviranmental science, Including ecosystems ond the couses of enwiranmental
degradotion .

€D 2: Amalyze the sources, eauses, and impocts of af, water, and solld waste poftution and propose oppropricle miligation
slrataghes,

£0 3 Funluste the effectivensss of enviranmental policies ond globel fromewaorks in ardressing enviranmental chalfenges
€O &: Explain the concepts of sustainehiity erd susiainobie develogment poals.

€0 5: Apply various solutions for cohleving sustainable development,

Course Articulation Matrix

paol]| eoz| eoa| poa| pos| eo6| Po7| POR| POS| POAD| PO01 ) PROLDPSOLY PSSO
ol 2 P = = . - i = - i - *
air] 2 2 F 3 - " 3 & 3 2 " =
co3 - = 1 - - 2 2 - - 2 = .
Coa - = - - - = 2 - - =N - 2 - -
CO5 2 2 2 = - 1 3 r 3 - - 2 B =

1 - Slightly; 2 - Moderately; 3 - Substantially

Recommended I Bas Meeting of CloT held on 0F December 2024 Admitted Botch 2024-7025
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Centre for Internet of Things

Sensors and Actuators (23241202)

Course Objective. To provide a comprehensive understanding of sensors, actuators, working principles, interface
citcuits, smart ensors, and thelr applications across varkous fields,

Unit L Introduction ta Sensors and Actuatoss. Fundamentals of sensors and achuators, importance in automation
and controf system, characteristics: transfer function, sensitivity, range, resolution, linearity, hysteresis,
repeatability, sccuracy, sensar calibration, units of measurements, basic signal types,

Unit 11, 5ensor Technaologles. classification of sensors: passive ve, active sensors, absolute vs. relative sensors,
anzlog vs. digital, primary ve secondary, proxmity sensor. types of sensors: resistive: potentiometers, strain
gauges, thermistors, inducthve and capacitive sensors: LVDT, proxirnity sensors, capacitive touch sensors, optical
sensors: photodiodes, phototransistors, magnetic sensor; hall-effect sensors, magnetometers, thermal sensors:
thermacougles, ATD, tharmistor, infrared sensors, advanced sensors: mems sensors, biosensors, wiraless sensors.

Unit Il Actuator Technologies. Actuator dynamics; force, torgue, speed, and position control, classification of
actuators; mechanical, electromechanical, hydraulic, pneumatic, and plezoelectric actuators, lingar and rotary
actuators, solenoids, servomotars, stepper motors, 0C motor,

Unit IV. Interfacing Electronic Circuit. Input characteristics of interface circuits, excitation circuits, operational
amplifiers and its applications: inverting, non-inverting, adder, subtracter, voltage follower, comparater, filters,
differentiatar, Integrator, cascaded amplifier, direct digitization and processing, sampling theorem, samplé and
hold circuit, analeg to digital converters, digital to analog converter, bridge circuits.

Unit V Sensors and Actuators in 10T Applications, Integration, challenges, and opportunities in loT systems,
industrial applications: automation, process control, condition monitoring, healthcare applications: biosensors,
wearable devices, medical actuators, smart parking, smart transportation, smart grid.
Recommended Books:
1, Intraduction to Sensors and Actuaterss” by Robert F. Coughlin and Frederick F. Driscoll, Prentice Hall, 1990.
1. Sensors and Actuators: Engineering System Instrumentation” by Clarence W, de Sikva, CRC Prass, 2007,
1. Smart Sensors and MEMS: Inteliigent Devices and Micrasystems for Industrial Applications” by 5. Nihtianow
and &. Lugue, Woodhead Publishing, 2014,
4. Sensor Techrology Handbook® by Jon 5. Wilsan, Newnes [Elsevier], 2004.
5, Sensors and Actuators: Contral System Instrumentation” by Clarence W, de Silva, CAC Press, 2015,
6. Handbook of Modern Sensers: Physics, Designs, and Applications® by Jacob Fraden, Springer, 2010 {4th
Edition).
Course Outcomes:
Bfter completing this course, the student will be able to:
0 1. Explain fundamentals of Sensars & Actsators
€O 2. Classify various types of sensors, understand their operational principles
£ 3. Analyze the dynamics and control mechanisms of different actuators
£ 4. Design elactronic circults for sensor and actuator interfacing
C0 5, Able to Integrate sensors and actuators into kol systems
Course Articulation Matrix

[ POl | POz | Po3 | PO4 | MOS | Po6 | POT | FOR | ™09 | POIO | POLL 3 POLE | PGS0 Phird
ool | 3 5 1 1 1 | 2 | 1 1 i 1 1 1 a 1 -
iz 3 2 1 1 E] - Gl 1 1 1 1 ] 1 -
EE 3 i 1 3 3 z 1 i 1 1 2 3 1 -
[ 3 2 1 1 E] x 1 1 1 1 i 3 2 -
| E05 3 ] 3 E] 3 3 2 1 | 3 1 3 a3 | = |
1-Slightly; 2 - Moderatehy; 3 — Suhmmlally
Recommended in BoS meeting of Centre for foT held an 07.0ec 2024 Admitted Batch 2024-2025
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Centre for Internet of Things
Discrete Structures (23241202)

Arege drenfel od Reme dege, @i *)

Course Objectives

To percedve the krowledge of basic pigebno.

Tio describe function and ifs relotion,

To femiliarize propositional logés.

T know ahoul the grsah cheary ond s opplicobisn fn computer engineering.
Tao fomiliarize the discrete numeric function and generating function

Unit-1

Finite and Infinite Sets, Mathematical induction, Principies of Inclusion and Exclusion, Multisets, Functions and
Relations, Binary Relations, Equivalence Relations and Partitions, Partial Ordering Relations and Lattices, Chains,
Pigeonhale Principle.

Lmit-Hl
Propositional Logic, Syntas, Semantles of ATF {Atomic Farmula), WFF [Well Formed Formulas), Validity and
&atisfiability of WFF by Quine's Method, Marmal and Closure Form of Progasitional Calculus,

Unit-1ll

Introduction and Basic Terminology of Graphs, Planar Graphs, Multi-Graphs and Welghted Graph, Shartest Path
in Weighted Graph, Introduction to Eularian Paths and Circults, Hamiltenian Paths and Circuits, Inrraduction to
Trees, Rooted Trees, Peth Length in Rooted Trees, Spanning Trees and Cut Trees,

Lnkt-1v

Intraduction to Discrete Numere Functions and Generating Functions, Introduction to Recurrence Relations and
Recursive Algorithms, Linear Recurrente Relations With Constant Coefficients, Homogeneous Solutions,
Particular Solutions and Total Solutions,

Unit-y

Introduction to Group, Subgroups, Generations and Evaluztion of Power, Cosets and Lagrange's Thaorem, Groug
Codes, somarphism and Automorphism, Homamorphism and Mormal Sub Groups, Ring, Integral Damain and
Fiaid.

Recommended Baoks
1 & Trembloy ard Monahar, Discrete Mathematice! Structires with Applicarion te Compoter SCiEACE.
2 Kenneth Rosen: Discrete mathermatics and ifs opplications {6th edition). 20060 AeGrow-Hill
3, C Liw, 0. Mohopatro: Elements of Discrete Mathematics, 2008, Tate MeGrow=Hill,
4, T Koshy; Discrete mothematics with applicotiohs. 2002 Arodemic Predd
5. 1 Heln: Discrete structures, fogic, and computobilty. 2003, jones & Bortiett Puhiishers

Caiirde Qutcomes
Afeer campletion of this course, the students would be phie to:
col, Ewplain the basic concept of set theory, propositional faglc.
co2 Mustrate the knowledge af discrete numerie function ond cigebroic structure i ferms af their opsfications,
‘oo tdentify the concepts of graph and tree for salving problems.
e I 8 Apply the concepts of studied Eogres with suitoble technigue foced in empineerng probiems
Co s Build analytical skitls and Interpret applications of engineering benejficial in real time troutdeshaoting,

Course Articulation Matrix
o1 | Poz 1 Po3 | POs | POs | P06 | FO7 | PoB | POS | oo | 011 | PO12 [ ISOL ) RSO3 |
col | 3 ] 2 2 2 1 | 1 1 1 1 1 1 = -
cod ] 3 F | 1 2 i i i 1 1 1 3 - -
w3 | 3 3 T | 3 1 1 1 1.3 1 3 . -
| cos | A 3 1 2 3 % 1 1 1 1 1 3 - -
cos | 3 3 2 2 2 1 1 1 1 1 1 3 -
1 - shightly; 2 - Moderately; 3 — Sobstantially
Recommended (n BoS meeting of Centre for loT held on 07.Dec 2024 Admitted Batch 2024-2025
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Centre For Internet of Things

Operating System (23241204)

Course Objectives

»  To provide basic knowledge of computer operating system strictures and functioning.

» Tocompare several different opprooches to memory management, file manogement omnd process Maragement.
» Tounderstand verlous problems related to concurrent operations and their sofutions.

Unit I: Basics of Operating System: Generatlons, Types, Structure, Services, System Calls, System Boot, System
Programs, Protection and Security.

Unit |l: Process Management: Process Concepts, Process States, Process Control Block, Scheduling-Criteria,
tehaduling Algarithms and their Evaluation, Threads, Threading Issues.

Unit I: Process Synchronlzation: Background, Criticel-Section Problem, Peterson's Solution, Synchranization
Hardware, Semaphores, Classic Problems of Synchronlzation, Manitors.Deadlock: System Model, Deadlock
Characterization, Deadlock Preventian, Detection and Avsidance, Recovery from Deadiock.

Unit IV: Memory Management: Main Memary, Swapping, Contiguous Memory Allocation, Paging. Structure of
Page Table, Segmentation, Virtual Memory, Demand Paging, Page Replacement Algorithms, Allocation of Frames,
Thrashing.

Unit V; Storage Management: Mass-Storage Structure, Overview, Disk Structure, Disk Attachment, Dizk Scheduling.
File Systemn Interface: The Concept of 3 File, Access Methods, Directory Structure, File 5ystem Structure, Allocation
Methods, Free-Space Management.

Recommended Books
1. Operating System Concepts, Silberschatz, Ninth Edition, Wiliey Publication.
7. Operating Systems, internals and Design Principles, Stollings, Seventh Edition, Pearson Publication.
3, Modern Operating Systems, Tanenbaum, Fourth Edition. Pearson Publication.

Course Dutcomes

After the successful completion of this course, the student will be able to:
Co 1, Desecribe the basic concept of operating systems
o0 2 Analyze the warking of operating system
CO % Examine the working of various scheduling/aliocation approaches
cod4.  Measure the performance of various scheduling/zllocation approaches
CO 6. Analyze the various operating system problems/issues

Course Articulation Matrix
I PO1 | PO2 | PO3 | PO4 | POS | POG | PO7 | POS | PO9 | PO1d | PO11 | PO12 | PSOL | PSOR
col | 3 7 1 2 1 1 1 1 1 1 3 - .
coz | 3 2 1 1 3 1 | 1 1 1 1 1 3 - -
co3 | 3 3 3 3 3 2 1 1 1 1 2 3 - -
cod | 3 2 F K ] 1; 1 1 1 2 3 = -
cos | 3 3 3 3 | 2] 2 1 ! 1 i 2 3 = -
1 - lightly; 2 - Moderately; 3 — Substantialiy
Recommended in BoS meeting of Centre for 10T held on 07.0ec 2024 Admitted Botch 2024-2025
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Centre for Internet of Things
Basic Electrical and Electronics Engineering (22241205)

Course Objectives:

s Toimport besic knowlsdge of the DC apd AC circwits and their opplications.,

a Tofomilarize the students with the basic knowledge of mognetic circuits, transfermer, rotating electrical mochine and

its terminglogy.

s Tomoke fomiliarize the students sbout the working of, wvariaus efectranic elrewits and its importance.
Unit | - D.C. Circuits Analysis: Voltage and Curvent Sources: Dependent and Independent source, Souree conwersion,
Kirehhoffs Law, Mesh and Nodal analysis. Metwork theorems: Superposition theorem, Thevenin’s theorem & Narton's
theorern and their applications,

Uinit 11 =Single-phase AC Circuits: Generation of snuscidal AC voltage, definitions: Average value, R.M.S. value, Form factor
and Peak factor of AC quantity, Concept of Phasor, analysls of R-L, R<C, R-L-C Series and Parallel circuit, Power and impaoriance
of Powaer factor,

Uit 1= Magnetic Circults & Resonance: Magnetic Clrouits: Concegt af MMF, flux and magnstic reluctance, Seff and mutual
inductances, Dat convention, coeffident of coupling and coupled circuits, Besondnce: Series and Parallel resonance;
aandwidth, O-factor and selectivity.

Linit IV~ Single-phase Transformer & Rotating Electrical Machines: Single phase trarsfarmer, Basic concepts, candruetion and
warldng principal, Ideal Trarsformer and its phasor diagram at No Lsad, Yoltage, current and impedance transformation,
Equivalent circults and its Phasor diagram, waltage regulation, loises and efficiency, testing of transformers, Construction &
werking principle of DC and AC machine,

Unkt ¥ = Electronics, Devices & Circults: Introduction to semicenductors, Diades, V-1 characteristic and s application, Bipalar
junction transistors and thelr working, Introduction to Common Basg, Common Emitter & Common Collector transistor
configurations.
Recommended Baaks:
Basic Electrical and Electronics Engineering, 0P, Kothor & Nogroth-Tata McGraw Hil
Basie Elertrical and Electranics Engineering, V N Mittie® Anvind Mittal -Tata McGrow Hifl
Basic Electries) and Electronies Engineering, 5. K Shortacharye -Pearion
Electrical Machirery- A.E, Fitzgerold, C Kingstey ond Umars - ThtH
Principles of Electrical Enginegring- Vincdent D Toro- Premtice Hirll,
Bosic Electrical Engineering -A.E, Flitzgeraid, Higginbathom and Grobei -Thik
7. Integroted Electronics: Millmann® Hallos
Course Quttomes
A1 the gnd of the course, the student will be able 1o
OOl  Salve DC by applying fundamental laws & theorams
COZ  Anahize the elementary concepts of single phase AC circuits
£O3. Analyre magnetic circuits and resonance characteristics of ac electric clrcuits
€O4. Deseribe the warking, construction, applications of single phase transformer & rotating electrical machines
€05, Expinin the characteristics and parameters of Diode and Transistors

ke e b ha b

Course Articulation Matrix

co1 [roz [FO3 |Poa [FOs |Pos |PO7 |Pos |Po9 [PO10 | PO11 | POI2 [PSOR ) PSCH
col 3 3 3 3 ] 2 1 1 1 1 1 ) 2 -
coz 3 ] 3 3 2 2 1 1 1 1 3 3 2 3
o3 3 3 3 3 2 1 1 1 1 1 1 3 2
co4 3 3 2 3 3 2 1 1 1 1 1 ] 2 .
o5 | 3 3 3 3 2 2 1 1 1 1 1 3 2

1 - Slightly; 2 - Moderately; 3 =Substantially

Recommended In BoS meeting of Centre for IoT held an 0F.0ec 2024 Admitted Batch 2024-2025
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Centre for Internet of Things

Sustainability & Environmental Science (23241211)
Course Objectives:

e P o R G, e x)

To equip students with 8 comprehensive understanding of erviranmental sclence, pollution contrel, sustainabliity, and

global framewarks, enabling them to analyze environmentsd challenges and contribute o sustainable solutions through
Informied decision-making and retpandboe practices,

Unit | Introduction to Envirommental Science: definitian, Importance and its components, Ecosystem and is
carmponents, Waber cycha, carban eyele, faad chain, energy flow in ecosystem. Current state of environment in India and
world; Underlying reasons [root causes) of medern emvironmental degradation [sacial, peychalagical, cultural),

Unit Il Enviranmental Pollution and Management: air, wator, naise, soll, tharmal and radipactive, Causes, impacts,
pollution control techniques and mitigation strategies. Solid waste management: Principles of waste managemant,
differant componants of waste management systam and intraduction 1o management of hazardous waste like e-waste,
plastic waste. Global environmantal issues: Chmate change, global warming, ozone layer depletion,

Unit Il Environmental polieies and laws in India: Envirenemental Protection Act, Water A2T, Air AL Overview of global
spvironmertal policies and frameworks: Kyoto protecal, Mentrez] protocod, COP - summits, introduction o clean
development mechanism, carbon credit, carbon trading.

Unit IV Sustainabiiity concepts: definition, imoortance, pillars of sustainability [economic, envirenmental, and sacial].
Sustainable development. Owerview of LN Sustainable Development Goals (SDGs] and their gicbal relevance. Conceps of
circular geanomy, resource efficiency, energy conservation, green buildings and sustainabée manufacturing.

Unit V Sustainable Energy solutions: New Energy Sources: Need of new sources. Different Typis new energy Sources.
Applications of- Hydrogen energy, OC2an enengy resources, Tidal energy conversion. Concept, origin and power plants of
geothermal energy. Introduction to sustainable transportation systems and sustalnable water infrastructure.

Reference Baok

1. 0. K. Asthang, Mesra Asthano, A Text Book af Enviranmental Studies, 5 Chand & Co.. New Dethi,
2. 5. K. Dhomeja, Eaviranmental Engineering & Monagement, 5 X Kotario & Sons, New Delf

3 C 5 Roo, Environmental Pallition Controd Engingering, C.5. Aoo, New Age intemnotional Publishers
4. A, K. Gupta, Evvirenmental Sustainobiity and Green Technoiogles, PHI Leaming.

Course Qutcomes:

Upan completion of the course the student will be abila to:

€0 1: Explain the fundomental concepts of environmental sclence, including ecosystems ond the couses of environmentar
gegrogation,

€0 2: Analyze the spurces, couses, and impocts of ok, water, and tolid waste potlition oad propose opprapricte métigation
strofegies.

€0 3: Evaluate the effectiveness of environmente! paticies and plobal frameworks [n oddressing enviromtentol challerges,

€0 4: Explin the concepts of sustainability and sustainatle devetopment gosls,

€0 5: Apply various solutions for achieving sustoinable develapment.

Course Articulation Matr

Ba1] PoOz] PO3| PO4| POS| POl PO7| POB| POS | POMO| POLX| POAZ) PSOL) P02
eol 7 5 E: 5 i 5 1 = n
£02 2 2 2 - 2 ] = . - 2 . =
Co3 - - i - - F 2 - = - 2 - -
C0d & - . 5 . - 2 . = 5 . 3 . -
Cos 2 z 2 . - 1 3 - = . - 2 - x
1 - Shightly; 2 - Moderately; 3 — Substantially
Recammended in BoS meeting of Centre for icT held an OF.Dec 2024 Admftted Botch 2024-2025
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Item 4

Experiment list/ Lab manual for all the Laboratory Courses and Micro
Project-l to be offered in to be offered in B. Tech. Il Semester (for
batch admitted in 2024-25)

Recommended in BoS Meeting of CloT held on 07 December 2024 Admitted Botch 2024-2025
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Cenire for Internet of Things

Object-Oriented Programming Lab (22241206)
Course Objectives:
. Todevelop knowledge for chject ariented programming festures.
+  Toenhance Practical programming Skills fosolua real workd prablernis.
List of Experiments

l. Write a pragram 10 swap 1wo integers without using a third variable. The saspping must be done In 2 difterent rethod of
clam.

2. Write a program to cavcubate factarial of any runber that will use cancept of class snd ebject whare the member functicns are
defired outside of a class.

3. Create o cass rarmed ‘Book’ with attribobas such at “title”, ‘author, and "price”. Instantiate sbjects af 1he
‘Bapk” class and display thalr details.

4, pefine a dass "Rectangle” with artrfoutes Tength” and "widzh’. Implement & parameterized constructar ta initialize these
Eributes &nd calculate the ares af the rectangia,

5. \Wwrite @ pragram 19 demansirate concept of static mambar vardables and static mernber functions.

fi. implernent a class ‘Student’ with attributes ‘neme’ and ‘age’, Wiite 2 default constructor that inftizlizes these attfibutes with
default walues, and anather consirector that allows custem Intialization.

7. Develap 2 class ‘Time' with attributes *hours' and ‘minutes”. imalement corstructor cverioading t initialize the trme saher by
specifying both heurs ard mincgbes of just the minues.

E. Writa any suitakls pragram to show corcopt of operator cuerioading.

0, Write any suitable pragram 1o show pancept of Eriend Tunction

101, Creste a base cless ‘Person’ with attributes ‘name’ and “age’, Derive 3 class "Employes’ from "Ferson’, adding ar additional
artribuse “salany’, Write Functices ta Inpus and display details of an employes.

| |. Design a clats Vehicke' with @ basic attrioute ‘speed’. Derlve a class 'Car’ from Vehicle' that adds the attribute fuelCipacisy’,
and further derive a cdass “ElectricCar” fram "Las” that includes the sitribute
btk ife’, Implament metheds e display all thesa attrioutes, [Multilevel Inherftance]

12, Create two base classes, ‘Ergine’ with an artribute “horsepower” #nd Transmission” with an stthute ‘type’, Darlve 3 dass
"Car’ From bath these plasses and implament mietheds 1o show the combined attritiutes. [Muitipie inkeritance|

13, Wikte 3 class “Caleulator” with an ‘add’ Fusiciion that can sdd twa integers, thies integers, or two fiosting- point numbers using
pahgmarphism with function overloading.

{4, Defire o base class “Shape’ with 3 virtual function “areal]’, Derive twa classes, "Circie' and “Rectangle’, from "Shape’, esch with
15 o implemensation of the dresl)’ Fundtion, Demonstrate polymenghizm by alculating the area af ditferent, shapes using a
poirter to-the base class. [Polymorphism with Victual Functions],

I 5. Create an abstrast class “Ardmal’ with 3 pure virtual function “sourd(]’. Derive clesses ‘Dag’ ard "Cat” from
“Anenad, each proviging Bs own implementation of she “sourd(]” fungtion, imploment a program that demanstrates the
carcept uiing 3 array of "Animal poirters, [Abstract Class and Pure Virtual Funciions]

Course Dutcomes:
after the complatian of this course, students will be able ta:

ool Implement programming logics in CPR Eznguage.
CO I, Explore knowledige of programming 1o sobve real-warid problems
Cova, Apply abject oriented progrannming cancept to implemen program.

Cod, Aeguire teemwork skill for warking effectively ingraips

Course Articulation Matrix
. POL | POZ | PO3] PO POS | POG | POT| POS | POS | POLD | PO1L| PO1Z | PSOI| FSOD

o1 |3 3 = l2 J3 14 |4 [+ §1 11 1 3 2 v

coz |3 |3 = T i e 1 |3 e

co3 |- 1 1 |- - - |2 |3 3 3 3 3 = =

coa |- 1 T iV v - O 3 |3 = -

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

Sensors and Actuators (22241207)
List of Experiments

WMeasure the linear displacement of @ mechanical object using & Linear Variable Diffarential
Transformer (LVDT) and analyze the characteristics of the output signal.

Measure temperature using a thermistor and calibrate the output by comparing It with a reference
thermometer.

Compare the perfarmance of Resistance Temperature Detectors (RTD) and Thermocouples in
measuring temperature across a range of values.

Measure the stress and strain on a cantllever beam using a strain gauge and correlate the output
with the applled force.

Measure fluld pressure using 2 pressure transducer and analyze the response characteristics.

Use a photoelectric sensor to detect the presence of objects and measure the distance between the
sensor and the object,

7. Implement a closed-loop temperature control system using a temperature controller and observe
the system's response to changes in the setpoint.

8. Measure the water level in a tank using a strain gauge and analyze the relationship between the
strain and the water level,

9. Measure the rotational speed of a motor using a Hall effect sensor and analyze the output signal.

10, Measure the flow rate of water in a pipe using 2 flow sensor and calibrate the system to ensure
accuracy.

11. Use 3 proximity sensor to detect the presence of objects and analyze its sensing range and
accUracy.

12, Design a controller for a stepper motor and obsarve its performance in contralling the motor's
miovement.

Course Outcomes:

After the completion of this course, students will be able to:
€01. Analyze sensor data factors and sensor limitations on measuremant accuracy
C02. Apply knowledge of sensars and measurement systems to solve real-world problems
CO3. Apquire teamwark skill for working effectively in groups
CO4. Prepare an organized technical report on experiments conducted in the laboratory

Course Articulation Matrix
| POl |[POZ |(PO3 |POa | POS |PO& | POT | POA | POR | POLO | pOLL P13 | PS03 | PROT
col 3 3 3 1 i 0 1 1 1 1 3 [ -
(o2 3 3 3 1 1 1 1 1 1 1 1 3 2 -
CO3 i 1 i | - i d | 3 ] 3 3 3 = -
Cod i 1 i | % i | @ 3 3 3 3 a = -
1 -Sfightly: 2 - Moderately; 3 —5u hstannall'gl
gecommended in Bos Meetimg of CloT held on 0F December 2024 Admitted Botch 2023-2025
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Electrical & Electronics Engineering Lab (22241208)
List of Experiments

wEE Wit od e e, e %L)

To verify Kirchhoff's Current Law & Kirchhoff's Voltage Law.
To verify Superposition Thearem
To determine resistance & inductance of a chake caoll.
To determine activee & reactive power in a single phase A.C circuit.
To determine voltage ratio & current ratio of a single phase transformer.
To determine the polarity of & single phese transformer.
To perform open circult & short circult test on a single phase transformer.
To study multimeter & measure various etectrical guantities
. To study of constructional details of DC machine.
10. To determine the V-l characteristics of diode in forward bias & reverse bias condition.

Bowp

SRR

Course Qutcomes:
after the completion of the lab, the student will be abbe 1o -
. col. Demonstrate the ohilty to operote lab equipment and Iastruments relevant to the electrical
engineering fietd

o2 Colect experimental dota occurately and effectively
cod.  integrate thearetical knowfedge from coursework into practical applications ond experiments
o4 Communicote experimental results effectively throwgh oral presentations and written documerntalion
co5  Demonstrate responsibility and professionalism in the completion of lok tasks and assigniments
co6  Show willingness to learn new technigues, tools, or methods te enhance proctical engineering skills

Course Artieulation Matrix
po1| PO2| Po3| Poal| eos| Pos| PO7| PDR| PO9| POLO| POIL| PO12| PSOL ps02
T co1| 3 3 3 3 2 1 1 1 7 ] 1 3 3 :
coz2 3 E| 3 E| F 2 ) | 2 2 2 3 3
coz| 3 3 3 3 3 2 1 2 3 2 3 3 3 2
Coa 7 z 2 ) 2 1 F) 2 i 3 3 3 3 -
o5 1 1 1 1 1 1 2 3 2 2 2 2 F 2
co6| 1 1 1 1 1 1 1 1 2 2 2 | 3
. 1 - Slightly; 2 - Moderately; 3 — Substantizlly
Recammended in Bos Meeting of CloT held on 07 December 2024 Admitted Batch 2024-2025

I S




MMADHAY INSTITUTE OF TECHMNOLOGY & GCIENCE, OWALIOR
Doomad Unlversity
fevigred wniey Disling Salegivy iy Minialsy @ Fdiidadsn, Gavernmest ol Indisd
¢ MAAC ACCHEDITED WITH Ass Grasdes 1T W
il Ciols K Mandir, Owalicr (MU ]- ATS00SE, (A o
Ph o= F-TE-Fa0¥I0H, §-rmeii ul;lm'rhr-l.ur'r-ﬂn'wl.lnrJ&*llth'r v vy B e @l i

AT W Gd fawe qea, aieaT i)

Cenire for Internet of Things

Micro Project-1l (22241210)

LIST OF MICRO PROJECTS

1. Develop a smart home automation system to control the electric appliances using ESP32, relays, sensors and
MAaTT.

2. Develop an loT Weather Station to monitor temperature and humidity via the internet using ESP32, DHT11
and Thing Speak.

3. Develop a Smart Plant Watering System to automatically water plants based on soll maolsture levels using
ESPA2 Muolsture Sensor, Water Pump, and Blynk

4, Develop an 10T Air Quality Monitar to monitar air pollution levels and send data enline using ESP32, Gas
Sensor and Thing Speak

5 Develop a Wi-Fi Controlled RGB LED Strip to Change RGBLED colors wirelessly using a mobile app, ESP32,
R&E LED Strip, MOTT

6. Construct a Home Security System that sends notifications when motion is detected using ESP3Z, FIR Sensor,
Camera.

7. Develop a Wearable Fitness Tracker to monitor fitness activity using heart rate and motion sensors
[accelerameterjand Blynk,

8. Construct a Smart Agriculture System to Monitor and automate Irrigation systems based on sensor data
LEiNgESPA2, soil Molsture Sensaor, Pump, Blynk.

9. Dewelop an IoT Trash Manitoring System to monitor the fill level of a trash can and send alerts when full
using Node MCLU, Ultrasenic Sensor, Thing Speak.

10. Develop an loT-Based Parking System to create a systemn to monitor parking avallability using ultrasonic
sensors using Node MCL, UItrasonic Sensor.

11. Develop an IoT Pet Feeder to feed pets remotely using a Wi-Fi-controlled feeder using Node MCL, Servo
Motor, Biynk,

12. Build & portable GPS tracking system with cloud connectivity using Node MCU, GPS Module.

13, Use a current sensor with Node MCU to track power usage in real-time. Upload this data to Thing Speak to
wisualize and analyze enargy consumption trends,

14, Use a water level sensar with Node MCU to monitor the water level in a tank. Send the data to Thing Speak
to allow remote manitoring of the tank's status, with triggers for refilling or alert notifications.

15. Use NodeMCU with a camera or infrared sensor ta monitor traffic flow in an area. Send traffic data to
ThingSpeak for analysis and real-time updates, helping authorities track and manags traffic congestion.

16, Design a smart lock system using Mode MCU and a serve motor. The Blynk app can control the
tocking/unlocking of the door remotely, or even provide a password-based authentication system.

17. Integrate a simple camera module (e.g., ESP32-CAM]) with Node MCU to capture real-time video fepds. The
Bhynk app can display the video stream or send alerts if motion s detected, enabling remete surveillance.

18, Equip Node MCU with vibration sensors [such as the ADXL345 accelerometer) to detect seismic activity
When an earthguake-ike vibration is detected, the system triggers an alert on the Blynk app to warn people
in the affected area.

19, Create a smart shopping cart that uses Node MCU and RFID/NFC tags 1o automatically detect the items
placed inside. The cart can automatically calculate the total amount of the shopping cart and display It on
the Blynk app.

2. Implement a system where the lighting and fan of the ciassroom are automatically controlled based on the
presence of students using maotion sensars with Node MCLU and controfled through the Blynk apg.

Recommended in Bas Meeting of CloT held an 07 December 2024 Admitted Batch 2024-2025
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Object-Oriented Programming Lab (23241206)
Course Objectives:

+  Todevslop knowledge for chject oriented programming features.
«  Toerhance Practical programiming Skills o solve real workd problems.

List of Experiments

‘Wribe & program to swap two integers withaus wsing a thind variable, The swapping must be dong in a diffgrent meshod of
Elage

2. Write a program to calculate facteeal of ary number that will uss concept of class ard clject where the membar functicns ars
defined ounskie of a dass

3. Create aclass namad "Book’ with attributes sich as “tiie”, "author’, and “price’. instantiate oijects of the
‘Bopk” class and display their detalls,

&, Dofine 3 class “Aectangle” with actributes Sength™ and “widsh’, implemant a parametecized corstructar to ingialize thess
attributes and caloulate the ares of the rectangle.
5. 'Write a program ta demonstrate concegt af static member variahles and static member functians.

. Imiplement a class ‘Student” wih stirbutes 'name’ and "age’. Write a default constructor that inldakzes these attribubes with
default valuas, and snother constructar that allews custom initialization.

7. Develona cless Time' with attributes Thoors #nd “minutes’ Implemant constructar averlesd ing te initinkze the tima aither by
specifying bath haurs 2nd minutes ar just the minutes.

B. Wirite any suabla progrem to show concept of cparator cverleadng.

O, \Write arey suitable program to show concept of friend function.

1}, Create = base cless “Person’ with attributes ‘name” ard “age’. Derive B class "Employee” from ‘Person’, adding an sdditional
attribune “salary’, Write fundiices to Ingut and display details of an employee,

11. Cesign a clss “Vehicle' with a basic attribite “speed’. Derive 2 dlags "Car” from "Vekicle” that adds the attribute fusiCapacity”,
ared further derive a dass "ClectricCar” from "Car” that includkes the aitribite
‘hatterylife . Implemnent methods to display all thase arbeisutes, [Multilevel Inheritanca]

1Z. Create two base classes, Engine’ with an artvibute “hossepownr and “Transmission’ with an attribute “type’. Derive a clasg
‘Car’ from both these classes and Implement methods to shew the waimbired sttrbetes. [Multlple inheritancos)

I3, Write a class 'Calculatar’ with an “add’ Furetion that car add twa integers, thrae integers, or two flaating: poirt numbers using
polymoephizm wtth function owerloading.

14, Define 2 base class “ape’ with 3 virtual furction "aneal]’. Derive two classes, "Cicle” and "Bectangle’, Fram “Shape’, sach with
itz pwn implernaritation af the “areal] function. Demoastrate polymaorphism by calculating the area of different shapes using a
poter to the base dass, [Polymorphism with Virtual Functions].

15, Cregte mn abctract clasc "Animal with 3 puravirtual furction "saund()’. Derive clasees Diog” aad Cat” fram
‘trimal’, sach providing s own implementatian of the “sound(]” function, Implemant & program that demomscrates the
concept using @n array of ‘Arimal” pointers. [Abstract Clasa and Pure Virtusl Fusctions|

Course Outoomes:
After the complation of this course, students will be able toc
0o i Implement programming logics in CPP language
oo L. Explore knowledge of programming to soive real-world problemns
(wa Apply chject ariented pragramming concept o implemant program.
Co4. Acquire teamaverk skill for working effectsely in groups
Course Artlculation Miatrix
PO1 | POZ | POI| POA | POS | POS Ft}i‘l PR | POS | POLO | POLL| PODE2 PEOL) PEOZ
colr |3 3 (3 |1 [1 i 1 11 1xr |1 R - 2 5
col 3 3 3 1 i |1 i i i i |1 i3 | =
CO3 - 1 A 1 - - - 2 3 S 3 3 __J_} |- -
EE 1 SO Sl S O T R - A i3 | = i
1 - Slightly: 3- Moderataly: 3 = Substantially
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Sensors and Actuators (23241207)

List of Experiments

1. Measure the linear displacement of a mechanical object using a Linear Variable Differential
Transfarmer [LVDT) and analyze the characteristics of the output signal.
2. Measure temperature using a thermistor and calibrate the output by comparing it with a reference
thermometer.
3. Compare the performance of Resistance Temperature Detectors (RTD) and Thermocoupies in
measuring temperature across a range of values.
4, Measure the stress and strain on a cantilever beam using a strain gauge and correlate the output
with the applied force.
L. Measure fluid pressure using a pressure transducer and analyze the response characteristics.
6. Use a photoelectric sensor to detect the presence of objects and measure the distance between the
sensor and the object.
7. Implement a dosed-loop temperature control system using a temperature controller and observe
the system's response to changes in the setpoint.
B Measure the water level in a tank using a strain gauge and analyze the relationship between the
strain and the water level.
9, Measure the rotational speed of 2 motor using a Hall effect sensor and analyze the output signal.
10. Measure the flow rate of water in a pipe using a flow sensor and calibrate the system to ensure
accuracy.
11. Use a proximity sensor to detect the presence of cbjects and analyze its sensing range and
ACCUraCY.
12, Design a controller for a stepper maoter and observe its performance in contralling the motor's
movement,
Course Dutcomes:
After the completion of this course, students will be able to:
CO1.  Analyze sensor data factors and sensor limitations on measurement accuracy
C02.  Apply knowledge of sensors and measurement systems to solve real-world problems
€03  Acquire teamwark skill for working effectively in groups
CO4. Prepare an organized technical repart an experiments conducted in the laboratory

Course Artleulation Matrix
| o3 POz “F'IZIJ PO FO5 POE PO7 POR PO Pa1d poll | F"I:li‘! P501 P52
() 3 3 3 | 1 : | 1 | | 1 1] L] 2 =
oz | 3 3 ] 1] 4] 1 1 1 1 1 1 3 i -
| co3 - 1 1 - 1 -1 - 2| 8| 3 3 3 3 - -
Cod R I S T e T 2 | B ] 3 3 ] - -

1 - Slightly; 2 - Maoderately; 3 — Substantially
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Electrical & Electronics Engineering Lab (23241208)
List of Experiments

To verify Kirchhoff's Current Law & Kirchhoff's Woltage Law.

To verify Superpesitian Thearem

To determine resistance & inductance of & choke coll.

To determine active & reactlve power in a single phase A.C circult,

To determine voltage ratio & current ratio of & single phase transformer.

To determine the polarity of a single phase transformer,

Ta perfarm open circult & short clrcult test on 3 single phase transformer.

To study multimeter & measure various electrical quantities

To study of constructional details of DT machine.

11:| To determine the V-I characteristics of diode in forward bias & reverse bias condition.

WM A e

Course Qutcomes:
After the complation of the lab, the student will be able to -
o1 Demonstrote the obility to operate lob equipment and instruments refevont fo the electricol
engineering fleld
co2  Collect experimental dota occurotely and effectivedy
coa Integrate theoretical knowledge from coursework inte proctical applications ond experiments
cod.  Communicate experimental results effectively through eral presentations and written doecumentation
cos.  Demonstrate responsibility and professionalism in the completion of iah tazks and assignments
o6 Show willlngress to learn new fechnigues, toods, or methods to enhance practicol englnesring skills

Course Articulation Matric
poi|l pozl poz| POA| POS| POB| POT| FOE| PO9| POL0| PO11| POI12 Psol| PSO2
col 3 3 3 3 2 1 1 1 2 2 1 3 3 -
o2 3 3 3 3 1 2 2 3 ] 2 2 3 3 -
o3 3 3 3 3 3 2 1 i 3 2 E] 3 5 2
Cog A rl 2 Z 2 1 2 2 2 3 3 3 3 -
COs 1 1 1 | I 1 P E] 3 ) | rl . i
CO6 1 1 1 1 i 1 1 1 2 2 p ! 3
1 - Slightly; 2 - Moderately; 3 - Substantially
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Centre for Internet of Things

Micro Project-1l (23241210)

LIST OF MICRO PROJECTS

1. Develop a smart home automation system to control the electric appliances using ESP32, relays, sensors and
MCTT.

2, Develop an loT Weather Station to monitor temperature and humidity via the Internet using ESP33, DHT11
and Thing Speak

3, Develop a $mart Plant Watering System to automatically water plants based on soil maoisture levels using
ESP3Z Moisture Sensor, Water Pump, and Blynk.

4. Develop an foT Alr Quality Masiter to monltor ale pollution levels and send data onfine using ESP32, Gas
Sensor and Thing Speak

5. Dewvalop a Wi-Fi Controfled RGB LED Strip to Change RGBLED colors wirelessly using a mablle app, ESF3Z,
RGE LED Strip, MOTT

6. Construct a Home Security System that sends notifications when maotion s detected using ESP32, PIR Sensor,
Carnera.

7, Develap a ‘Wearable Fitness Tracker to monitor fitress activity using heart rate and motion sensoss
[accelerometarjand Blynk.

B, Construct 8 Smart Agrliculture Systerm to Monitor and automate irrigation systems based on sensor data
usingESP32, Sail Moisture Senser, Pump, Bivnk.

9, Develop an loT Trash Monitoring System to monitor the fill level of a trash can and send alerts when full
using Made MCU, WHtrasanic Sensor, Thing Spezk.

10. Develop an loT-Based Parking System to create 2 system o mondter parking avallability using ultrasonic
sensors using Made BMCU, Ultrasonic Sensar,

11. Develop an loT Pet Feeder to feed pets remotely using @ Wi-Fi-controlled feeder using Node MCU, Servo
hotor, Blynk,

12. Build a portable GPS trecking systern with choud connectlvity using Node MEU, GPS Module.

13. Use a current sensor with Nade MCOU to track power usage In real-time. Upload this data to Thing Speak to
visualize and analyze energy consumption trends

14. Use a water level sensar with Node MCU to manitar the water level in a tank, Send the data to Thing Speak
to allow remate monitoring of the tank's status, with triggers for refilling or alert notifications.

15, Use ModeMCLU with a carmera of infrared sensar to rmonlter traffic flow in an area. Sand traffic data to
ThingSpeak for analyzis and real-time updates, helping autharithes track and manage traffic congestion.

16, Design a smart lock system wsing Node MICU and 2 servo motor. The Blynk app can control the
locking/unlocking of the door remotely, or even provide a password-based authentication system.

17, Integrate a simple camera module le.g., ESPI2-CAM) with Node MCU to capture real-time video feeds, The
Bhynk app can display the video stream or send alerts if motion Is detected, enabling remote surveillance.

18, Equip Mode MCU with vibration sensors (such as the ADXL345 accelerometer) to detect selsmic activity.
When an earthquake-like vibration is detected, the system triggers an alert an the Blynk app to warn peaple
in the affected area.

19, Create a smart shopping cart that uses Node MCU and RFIDSNFC tags to automatically detect the items
placed inside. The cart can automatically calculate the total amount of the shopping cart and display it an
the Blynk app.

20. Implement a systemn where the lighting and fan of the classroom are automatically controlled based on the
presence of students using motion sensors with Node MCU and controlled through the Blynk app.

Recommended in BoS meeting of Centre for loT held on 07.0ec 2024 Admitted Botch 2024-2025
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&amp; Science-Deemed University (MIT5-DU)
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Centre Tor Intermet of Things

High Power Multilevel Converters-Analysis, Design & Operational Issues
(22100001)

Course Objective:

To provide participants with a comprehensive understanding of multilevel converter topalogies, modulation
technigues, and control strategies for improved power guality and efficiency in power systems,

To equip participants with practical design and operational knowledge of multilevel inverters, enabling
effective application in renewable energy systems and grid-connected infrastructures,

Unit 1: Introduction to Multilevel Converters: Introduction to Multilevel Inverters (ML), Conventional ML
topologies viz, Dicde-Clamped [Mewtral Point Clamped - NPC), Flying Capacitor (FC), Cascaded H-Bridge [CHEB),
and Modular Multilevel Converter (MMC) and thelr application in renewable energy systems

Unit 2: Converter Topologies and Modulation Technigues: Various reduced device count Inverter topalogies and
their comparison, Pulse Width Modulation [PWM), Space Vector Modufation (SVM), and Selective Harmaonlc
Elimination [SHE) modulatlon techniques

Unit 3: Dynamic Modelling and Control of Multilevel Converters: Steady-state and transient modelling using
Clarke and Park transformations, and control strategles like phaseJocked loops (PLLs), voitage, and current
control loops

Unit 4: Deslgn Considerations and Cperational Issues: Design aspects of multileve! converters, Selection of
tapacitors, inductors and switches, thermal management and protection tircuits, design of gate driver circuits
and operational issues

Unit 5: Grid-Connected Multilevel Inverters: Integration of renewable energy sources such as solar PV and wind
systems, Power Quality Improvement, harmonic compensation and power factor correction techniques,
applications in utility-scale and micro grid applications.

Reference; Text Books:

L. "Muitilevel Converters for industrial Applications" by Serglo Alberto Gonzales, Ramen Vargas, Leopoldo G. Franguels
2. “Power Electronics: Converters, Applications, ond Design® by Ned Mohon, Tare M. Undeiand, William 2. Robhin
& "Muititevel Inverters: Contral and Modulotion Technigues for Power Conversion” by Erson Kobaldl, ¥asin Kabalcl

Course Outcomes:

After the completion of the course, the student will be ahle to =
0 1. Explain the fundomentals of muwltilevel Inverter topologies
0.2 Anglyre ond compare modulation techrigues
€03 Closslfy different multitevel converter topologles using steady-stote ond dynamic madeling technigues,

€04, Apply design considerations for multilevel converters, including component selection, thermal morogement,
and gate driver elreuits,

€0 5. Explore grid-connected multiteve! imverters for power guality improvemen:

Course Articulation Matrix

_ | FO1 | PO2 | PO3 | AO4 | POS | POG | POT | POB | POS | POIO [ PO11 | POI2 | PSOL | PSO2
COl 3 3 3 3 3 3 a L% | 4 2 2 3 2
Cod 3 3 3 3 3 3 3 3 1 2 2 3 £ 2
C03 ] 3 3 3 3 3 E] 3 1 1 2 3 [ 2
o4 | 3 3 i 2 2 2 2 3 1 1 3 3 - 2
£05 3 3 3 3 3 3 2 1 1 1 3 3 2

1-Slightly; 2 - Moderately; 3 = Suhstaﬁualll,'
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Renewahle Energy Engineering| 22100005)

Course Objectives: To provide knowledge on different types of renewable energy sources and the
methods involved in converting them into electrical energy.

Unit |. Ecological Impact of Power Generation: conventional sources: Limitation of fossil fuels. Atmospheric
poliution — effects of hydro-electric projects — disposal of nuclear waste — green house gaseous mission from
various energy sources 2nd its effects = need for renewabie energy sources.

Unit II. Salar Photovoltaic Technology: Salar radiation and its measurement — Angle of sun rays on solar collector -
optimal angle for fixed collector - sun tracking, an introduction to solar cell, solar PV module, MPPT.PY system
design and applications — stand-alone and grid conmected systems and integration with DC-DC conwverters
ervironmental impacts.

.l.lrﬂt 1. Wind Energy Converslon: Wind energy, classification of wind turbines — aercdynamic operation of wind
turbing, extraction of wind turbine power, wind turbine power curve, horizental axis wind turbine generator =
maodes of wind power generation = stand-alone and grid connected system, environmental impacts

Unit V. Fuel Cell Technology: Frinciple of operation of fuel cell, technical parameters of fuel cell, Types of fuel cell
= advantages of fuel cell power plants, energy cutput, efficiency and emf of fuel celi = cperating characteristics,
applications and environmental impacts.

Unit V. Integrated Hybrid Energy Solutions: Need for hybrid systems, types, configuration and coordinatian,
efectrical interface — PV-Diesel, Wind-diesel, wind-PV, wind-Pv- fuel cell.

Reference/ Text Books:

1. Mon-conventional Energy Sources by G. D, Rai, Khanna Publishess, Sth Edition, 2014,

2. Renewable Energy Sources and Emerging Technologias by D, P, Kathari, K, €, Singal, and &, Ranjan, PHI, 2nd Edition,
20132,

Solar Photo-valtakcs = Fundamentals, Technalogles, and Applleations by C. 5. Solankd, 8HI Pyt Ltd,, 2nd Edition, 2011,
Wind Electric Systems by 5. N. Bhadra, D. Kastha, and 5. Banerjee, Oxford Publications, 2rd Edition, 2007.

& w

.I.rﬂ Cutcomes:
After the completion of the course, the student will be able to =

1, Assass the environmental effects of conventional energy sources

2 Describe the principles of photovoltaic [PY) enengy generation and grid-connected systems
3 Hustrate the process of wind energy generation,

4. Discuss the process of fued cell energy production and explore its various applications,

5, Dasign and configure different types of hybirld energy systems.

6. Course Articulation Matrix

| P01 | poz | PO3 | Poa | Pos | Pos | PO7 | Pom | Pos | pouo | pond | ponz | PSDY | PsOZ
o1 | 3 3 3 3 ] 3 3 3 1 |2 2 EW
eo2 | 3 | 3 [ 3 | 3 3 3 3 M E 2 3 [ -
€03 1 ] 3 3 3 3 3 1 |2 2 3 REEE
o 3 2 ] ) 1 2 ) 3 1 [ 2 1 ] -
cas | 3 g | 3 3 3 3 2 1 1 HEREE
7. 1-Slightly; 2 - Moderately; 3 — Substantially

o P o
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Centre for Internet of Things

Soft Computing Techniques for Energy Systems Control (22100009)

Unit l-introduction to Soft Computing: Soft Computing v/s Hard Computing, Basic models of Artificial Neural
Metwarks, Terminologies of ANNs McCulloch-Pitts Neurons, Linear Separability, Hebb Network, and
Supervised Learning Networks: Introduction, Perceptron Networks, Back Propagation Networks, Radial Basis
Function Networks, Hopefield Networks,

Unit 11- Fuzzy Set Theory: Fuzzy Sets, Fuzzy Membership Functions, Cperations on Fuzry Sets, Fuzry Relations,
Fuzzy rules, Fuzzy Reasoning, Defuzzification: Lambda-Cuts for Fuzzy sets [Alpha Cuts), Lambda-Cuts for Fuzzy
Relations. Fuzzy Inference System: Intraduction, Mamdani Fuzzy Model, Takagi-Sugena Fuzzy Model

Unit Ill- Metaheuristic Optimization Algorithms: Genetic Algarithm (GA] Flow, Swarm Optimization (P5Q)
Algarithm, Differential Evelution (DE) Algorithrm, Artificial BeeColony (ABC) Algorithm, Ant Colony
Optimization (ACO) Algorithm, Cuckoo Search (€3], Firefly Algorithm (FA), Immune Algorithm (IA], Grey Walf
@ oxtimizztion (GWO), Spider Monkey Optimization.

Unit V- Hybrid 5oft Computing Technigues: Introduction, Neuro-fuzzy Hybrid system, Adaptive Meuro fuzzy

inference system [AMFIS], Genetic Neuro Hybrid system.

Unit V- Soft Computing Techniques Applications In Energy Systems:Application of Artificial neural netwarks
[AMNNs) in fault diagnosis, Fuzzy control applications in load forecasting, Application of Optimization
techniques in optimal power flow and resource allocation, Applications of Hybrid Soft Computing in smart
grid technologies, Case studies: Predictive maintenance and ioad forecasting, Review of significant
applications in modern power systams.
Course Quktcomas:
After the completion of the course, the student will Be able to -

1. Analyzeand distinguish betwesn soft computing and hard computing approaches

2. Deslgn and develop fuzzy logic systems, including fuzzy inference mindals

31, Apply metaheuristic optimization algorithms to optimize complas systems
4. Integrate advanced hybrid soft computing models, sch as Meuro-fuzzy and Genetic Neurs systems
5, Implement soft computing technigues in energy systems
Reference/ Text Books:

Princiofes of Saft Computing, 5 M. Shraandam and 5. N, Deepe , Wiley Meuro! Netwerks, Fuzzy logic and Geastic Algorhms;
Synthesls and Applicotions- 5. Rajosekoron® 6.4, VilmelakshmiPol PH

2. introduction to Saft Computing Mewrg-Fuzzy end Genetic Algerthms, Samir Ray and Lidit Chakrmhorty, Pecsson
2 Neuro! Netwarks gnd Learning Mochines-Smon Hopkin BHI
4. Fuziy Loglk ond Engineering Application, Tamthy Ross, TMH
5 Euglutionary Optimization Algorithms, &, Simon [2013), Wiy
6 Fundomertals af Noturol Computing: Bask Cancepts, Algorithms, and Applications, L ¥, deCastro [2005), CRC Press.
Course Articulation Matrix
| POL | PO2 | PO3 | POA F'I:I-S POG | P07 | POR | P03 | PO10 | PO11 | POLZ | PSO] | PSO2
coil a3 3 3 1 1 2 F i 1 1 1 3 - 2z
{cO02| 3 3 3 i 1 1 1 1 1 1 1 3 - 2
coa| 3 |3 |3 |[2]2jal2alafjal3 [3 |3 SN
Co4| 3 E] 3 2 3 2 1 ] 1 i 1 3 - i
cos| 3 | 3|3 |2[3|a[3|]1]1 1 1] 8 = 2
1 - Slightly; 2 - Moderately; 3 - Substantially
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