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AISTRACT - . .
This rescarch paper deals with experimental investigation carricd out an VCR dicsel engme
operated with three different blends (GSOME 10, GSOME 20 & GSOME J0) m _lhf“?
ditfferent comnpression ratios (14:1, 16:1, & 18:1) 1> evalu e the performance characteristics
of respective blends of GSOME. Fuel properties were determined using AS LM D 675.1 & b
14214.The non-edible oil selected for the present investigation is grape sccd ol which was
derived from wineny waste. After single stage transesteritication with KOH and methanol, 3
; grupe seed oil mcthyl ester was produced and 100%% of this methyl ester was further blended

.~ with different blends (10%6,20% & 30%) with diesel. A Single cylinder, 4-stroke waler

7 Cooled, vaninble compression ratio diesel engine was used tor engmine tesung. Tests were
conducted in 5.2 Kw at 1500 rpm. It was found that the Brake powers (BP) of all Grape sced
o1l mcthyl ester blends with diescl fuel were increased with increase in cngine load. The
average BP of GSOME blends was found to be 1.71 Kw vohich was 0.57 %6 lower than diesel
fucl. It was found that the bruke specific fuel conswunpton (33FC) decreases with increase in
<eguie ivad foi ull GSOME blends. The maximum BSI'C wzs sbtained $.39 Kg'Kwh for
GSOME 10 blends at no load condition. It showed thi Proae tiximeal ciliciency (BTHE)
increases with incrense in engine load from no lcad o tuf) lead tvndition. The maximwm
BTE (30.18 %%) was achicved at full load condition for GSOML 10 at Compression ratio
(15:7) The maximum mechanical efficiency (21.04%%) waus obtained for GSOME 20 under
full load condituon at compression ratio (16:1) Ihe masimurn Exhaust gas lemperalure
(151 i.c 346.95% was obtained for GSOME 30 at full load condition at € R (14:1). The
GSOME 10 gave the best overnll engine performance i ‘erms of brake thermmal efficicacy R 1S
(30.182%), & mechanical cfficiency (34.29%). The increment in BTE is due 1o increase in e
power and reduction in heat loss. The GSOME blends could be used as an alternative fuel .
- with better performance compare with diescl, 4 2 o o b

" Keywords: Grupe sced oil methyl ester, Blending, Compression ratio, VC
Performance characteristics

e

R dp:*cl enging,

NOMLNCLATURE .

GSOME: Grape Sced Oil Methyl Este BTE: Brake Thenmal Efficiency
BP: Brake Power BSFC: Bruke fpeaific Fuel Consumption |+
ME(T: Mechanical Efficicncy EGT: Exbaust Gas Temperutire R

GSOME 10: 10% GSOME & 90% Dicsel  GSOME 20: 2054 GSton 1 o s ar 1.
GSOME 30: 30% GSOME & 93% Dicsel D100, 1003 Dicsel = - 2U% Diesel
CR: ompm.ssion Ratio ‘ ~ VCR: Varinbic Compression Ratio
g =Uiuppenn Staodpl , - L LBASTM: Amcrican Souiely for Testng und
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Chapter 28
Performance and Emission
Characteristics of VCR Diesel Engine

Fueled with Blends of Babassu Oil
Methyl Esters and Diesel '

adatelo il &
e B

Satishchandra Ragit, Krishnendu Kundu, and Aman Sharma

o~

Nomenclature

CcO

Carbon Monoxide

EGT Exhaust Gas Tempermture
HC Hydrocarbons

=4 BB Babassu Biodiesel

“ BOME Babassu oil methyl ester

BOME BB
BOME 10 BB 10
BOME 20 BB 20
BOME 30 BB 30
BP Brake Power
BTE Brake thermal efficiency
SFC Specific Fuel Consumption
NOx Oxides of nitrogen

1 Introduction

Demand for the fuel, with the rising deterioration of natural conditions has increased

concern for environmental problems and caergy crisis. Babassu biodiesel (methyl

Present Address:
S. Ragit (&)
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K. Kundu - A. Sharma —— e
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EFFECT OF DIETHYL ETHER ADDITIVES TO IMI'ROVE I r:l'l’:ﬂ 1IN VCR
CHARACTERISTICS OF GSOME & ITS RESPECTIVE BLENDS OFE -

DIESEL ENGINE
i s K aps s, & K Kundu®
Aman Sharma', S S Ragit?, Hemant Hajare? G. Singh!, SK Mohapatra®, &

' Ph.D Student, Mechanical Engincering Department, DAV University, Jﬂ'-lﬂdhl-‘:“:‘d'a'
7 £3Guru Nanak Institute of Engineering & Technology (GNIET), Nagpur. It X
&4 Thapar Institute of Engincering & Technology. ! atiala, India
*CSIR-CMERI-Centre of Excellence in Farm Machinery, Ludbiana. India

Corresponding Emnil Address: fagitsa libh&ll?udﬂ‘g.ﬂﬂﬂllﬂu
Mobile: 7038562579

Abstract :

In the present rescarch work, the experimental analysis has been executed to investigate the
E influence of dicthyl ether (DEE) as an oxygenated additive to the diesel-GSOME blend on the

Pérfom\ance characteristics of VCR Diesel Engine. Four fuels were examined in a VCR di_cscl

engine to assess ils-performancc characteristics. These fuels were diesel, & mixtures of Jiesel-

GSOME-DEE ‘with proportions of 5%, 10% and 15% by volume. Thc tesis were conductcd on a

single cylinder VCR Diesel engine fuelled with Diesel, GSOME, and blends of 5°/n. 10% and 15

% DEE on a volume basis. Initially, the test was conducted w ith diesel fucl 1o obtain the bascline

reference readinf. Then, the reading was compared with results taken from the engine using

dxcsel GSOME-DEE blends. The experimental investigations observed that the reduction in-

Brnkc specnﬁc fuel combustion (BSI'C) by 13.33%, Brake thermal efTiciency (BTE) increased by

28.22%, Mechanical cfﬁctcncy (MEcIl) incrcased by 15.87 % and - "Exhaust  gas

tcmpcralurc(EGT’) mcrcased by 14:58 with compared to diesel fuel when blended with ditferent
proportion of D-GSOME-DEE. A global
D30GSOMEISDEEIL5 blend is the

Charaétcrislics.

overview of the results has shown= that the

most  effective combination based

¢ » on performance
In the present swudy, an attempt has been made o evalu

ate pc.rformuncc
chnrncu.nsucs of VCR diesel ;num when Diesel and (‘S()Ml l)lgndcd with different pProportion

oflelh)l cther (DEF) uddlll\ cs.

.

o s -

g~ e 4

;;.;y,,-ords: GSOME, I?iédfjfl Ether, Blending, VCR Engine, Per tormnnm chqréxctcmﬁéi T .
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Fetal Facial Expression Recognition System by Lip
Distance Method

Sushama Telrandhe
Dept of Electronics Engineering
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sushama. telrandhe@gmail.com

Abstract— The Fetal facial expression is a continuous
Process related to brain development. 4D ultrasonography scan
of fetal showed that expressions are developed at 24 weeks and
become complex such as “pain™ expressions. Fetal landmarks
arc not available, so we have to create the landmarks as per
requirement because fatal images are not so accurate in
detecting face regions like standard face images. Using matlab
we create the landmark points of all images available with us.
And then it is possible to compare the fetal images with
landmarks.

In the proposed system, the lip portion is extracted from the
foctal face image, and recognition of the unborn baby’s facial
expressions is done by designing and implementing a lip distance
measurement algorithm for ecxpression classification. This
method improves accuracy by up to 20 % compared to when the
total face is considered for recognition. The landmark points of
foctal images are calculated considering the cyecs, nose, and lips
corner points. A result is compared with the Harris key-point
descriptor algorithm and the Gabor feature extraction method.
The lip distance method for expression classification is very
simple and gives very good results as compared to other
methods. This system can be used to find abnormality symptoms
in a baby before birth so that the doctor and parents arc aware
of the baby's mental state before birth.

Keywords— Artificial neural network(ATl), Dark channel
prior algorithm, Fetal expression, Fetus mood, Feature sclection
unit (FSU), Gabor fcature extraction, HOG fecatures, Harris
corner points,lip distance method.

I. INTRODUCTION

Unborn baby facial imagery is used in a multi-domain image
processing application in medical science adv:nqcmems.
Rescarchers from different fields, like gynaccologists and
image processing cxperts, arc needed in order to develop a
sufficiently accurate expression classification system for
foetus images [1, 2]. This is used to evaluate the continuous
expression of the unborn baby and thereby observe the growth
of the child. The proposed system concentrates on the
classification of facial expression of unborn babies l.n.(‘hc
womb, which is depicted as one of the ph)'smloglcal activities
of an unborn baby and can be analysed from facial expression
to better define normal and abnormal babies, which is depicted
as onec of the physiological activities of an unborn baby by
adapting the coding on modem 4-D ultrasound images. The
recent development of unborn baby surgery has raised the
problem of baby pain and analgesia, making it important to
recognisc facial pain even in unborn ba.blcs, Hoywcvcr. |f.th_c
ultrasound scanning results in abnormality dctection, lhcn.n is
a source of worry for pregnant women, and human I'a'mgue
often fails to take into account the important co_nsndcnluon of
existing data. Thus, automatic unborn baby facial appcarance
recognition becomes essential [3, 4]).
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Ultrasound is by far the most adopted method f.crr safe
screening and diagnosis in the prenatal phase due to its non-
harmful nature with respect to radiation-based imaging
techniques. [4]

The main drawback of ultrasound imaging is its sensilivit)f to
scattering noise, which makes automatic tissue scgmentation
a tricky task, limiting the possible range of applications.
Resecarchers from different fields, like gynaccologist, image
processing experts, and signal processing experts, are needed
in order to develop a sufficiently accurate classification
system for unborn baby images. A digital input image is
produced by 3D or 4D ultrasonic scans of an unborn baby. The
input is generally in JPEG format. The proposed system used
3D fatal ultrasound images collected from a website. The
work is designed using MATLAB 15 and developed using
novel, robust, statistical digital image processing algorithms
that recognise the expression of an unborn baby in the womb.

II. Literature Survey

Georgia Sandbach et al. [15 presented], proposed a face
recognition son thetem based oof a3D motion of face image.
Hasen Drira et. al. 2] preset systemoas 3D faces by radial
curves emanating from th noscuse annt and used elastic shape
model of these curves. Mohamd Daoudi et. al. [3] presented
relevant features from deformations between faces using LDA.
Munaar Hayat et. al. [4] presented an efficient spectra-
clustering based adesign anhm to design automatic model of
facia. expression al.un Tie et al [5]),presented Elastic body
spline technology (EBS). Nesli Erdogmus ct al. [6] used local
feature dectectors, which play an important role in many
applications like mapping, text recognition, and image
registration. Related to unborn baby facial expression,
Sithichon Kanitthakunl et al. [7 ] presented an Active Shape
Model (ASM) for antinatal assessment to diagnose foctal at
high risk with window tracker technique.Local feature
detectors play an important role in many applications like
mapping, text recognition, image registration (J. Bauer et al.,
2004), object recognition (A. Berg et al, 2005), object
categorization (Dorko and Schmid, 2003), texture classication
(S. Lazcbnik ctal., 2005), robot localization (S. Se et al , 2001),
and video shot retrieval (J. Sivic et al., 2006). Many studies
have been conducted to develop new fast and strong detectors
(SIFT (D. Lowe, 2004), SURF (H. Bay et al.,2008), Fast
(Guo,2011), BRISK (Lecutenegger, 2011), Harris (C. Harris
and M. Stephens,1988), FREAK (A. Alahi et al. ,2012),
MinEigen, MSER,HOG) and descriptors [1]. Table 1 shows
the comparison of various techniques used for foctal image
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Science and technology are important parts of our day to day life. We get up in the morning from the
rnnging ot our alarm clocks and £0 1o bed at night after switching our lights oft. All these luxuries
that we are able 1o aftord are a resultant of science and technology. Most importantly, how we can do
all this in a short time are because of the advancement of science and technology only. It s hard o
imagine our life now without science and technology. Indeed our existence itselt depends on it now

Every day new technologies are coming up which are making human hte casier and more
comtortable. Thus, we hive in an era of science and technology

Essenually. Science and Technology have introduced us 1o the establishment of modern civilization
This development contributes greatly to almost every aspect of our daily hite. Hence. people get the
chance to enjoy these results. which make our lives more relaxed and pleasurable

We must admit that science and technology have led human civilization to achieve pertecuon in hving.
However, we must utilize cverything in wise perspectives and 1o limited extents. Misuse of science and

technology can produce harmful conscquences.

As we stand on the threshold of a new era. this book aims to explore the transformative “Progressive
Techniques in Science & Technology™ in this book, we delve in to the multifaceted etfects to
technology on various educational domains. from traditional classroom setting to distance learning
environmenlts, we aims (o provide educators, policymakers, students and stakceholders with 4

comprehensive understanding of how technology  has reshaped  and  continues o shape the

cducanonal landscape

We hope that this book serves as a guiding hightomspinng cducators and learners abike o cmbrace
mnovauon responsibly and culuvate an cducational environment that nurtures cunosiy . crincal

thinking and hifelong learning.

Dr. N.K.Mandavgade
Ms. Aachal Lonhare
Nikita Nigam
Dr. J.D.Supe

Principal
Suru Nanak institute of Engineering &
Technology Nagpur- 441501
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A Study on Algebra of Groups and Rings
Structures in Mathematics

Prof. Deepa M. Dashottar', Prof. Fouziya G. Ansariz, Prof. Shyamali Thakare’,
Prof. Vijay Tyade®?, Prof. Shammina Siddiques

1.23. :
34 Assistant Professor, Guru Nanak Institute of Engineering & Technology, Dahegaon, Kalmeshwar Road,

Nagpur-441501

ddmathsclinic@gmail.com

Abstract: Algebra extends the familiar concepts found in elementary algebra and arithmetic of numbers to more general
concepts. Algebra deals with the more general concept of sets is a collection of all objects (called elements) selected by
property specific for the set. All collections of the familiar rypes of numbers are sets. Settheory is a branch of logic and
not technically a branch of algebra. Binary operation is meaningless without the set on which the operation is defined.
For two elements a and b in a set S. a = b is another element in the set; this condition is called closure. Addition (+).
subtraction (—), multiplication (x). and division (+) can be binary operations when defined on different sets, as are
addition and multiplication of matrices, vectors, and polynomials. Zero is the identiry element for addition and one is the
identiry element for multiplication. For a general binary operator = the identity element e must satisfya =e =aande =a
= a, and is necessarily unique, if it exists. This holds for addition as a + O = a and O + a = a and multiplication a x 1=
aand 1 % a = a. Not all sets and operator combinations have an identity element. The inverse of a is written —a. and for
muliiplication the inverse is written a—1. A general two-sided inverse element a—1 satisfies the property thata »a—1 = ¢
and a—1 »a = e, where e is the identity element. Associativity is, the grouping of the numbers to be added does not affect
the sumis (2 + 3) + 4 = 2 + (3 + 4). Commuztative is, the order of the numbers does not affect the resulris 2 + 3 =3 + Al
Combining the concepts gives group and ring one of the most important structures in mathematics. A group is a
combination of a set S and a single binary operation is an identity element e exists, such that for every member a of S, e =
a and a = e are both identical 1o a. A group is also commutative—that is, for any rwo members a and b of S, a = b is
identical to b = a—then the group is said to be abelian. A ring has two binary operations (+) and (x), with x distributive
over +. Under the first operator (+) it forms an abelian group. Under the second operator (x) it is associative, but it
does not need to have identity, or inverse, so division is not required. The additive (+) identity element is written as O and
the additive inverse of a is wrillen as —a.

Keyword: Groups, Rings and Fields are axiomatically and algebra
INTRODUCTION

[ he roots of algebra can be traced to the ancicnt Babylonians, who developed an advanced arithmetical system with

which they were able to do calculations in an algorithmic fashion. The Babylonians developed formulas to calculate
solutions for problems typically solved today by using lincar equations, quadratic equations, and indeterminate linear
equations. By contrast, most Egyptians of this era, as well as Greek and Chincse mathematics in the 1st millennium BC,
usually solved such equations by gecomctnc mecthods, such as those described in the Rhind Mathematical Papyrus,
Euclid's Elements, and The Nine Chapters on the Mathematical Ant. The geometric work of the Greeks, typified in the
Elements, provided the framework for gencralizing formulae beyond the solution of particular problems into more
general systems of stating and solving cquations, although this would not be realized until mathematics developed in
medicval Islam.
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Chapter 7

Advancing Sustainability: Exploring the
Principles and Practices of Green Chemistry

Prof. Pranali P. Kharwade', Prof. Switi Maske? , Prof. Sadaf Gauhar®, Dr. Hemant Hajare‘,
Prof. Shammina Siddique®

1.2.3 .
Assistant Professor, Guru Nanak Institute of Engineering & Technolo,

Nagpur-441501

gy, Dahegaon, Kalmeshwar Road,
4 - -
Principal Guru Nanak Institute of Engineering & Technology, Dahegaon,

Kalmeshwar Road, Nagpur-441501

pranali61196@gmail.com

ABSTRACT: In our contemporary era, the imperative for sustainable practices is more pressing than ever. Green
chemistry stands as a beacon of hope, offering innovative solutions to mitigate environmental degradation while
fostering economic prosperity. This abstract delves into the principles and practices of green chemistry, elucidating its
significance in promoting sustainability across various industries. From renewable feedstocks to benign solvents, the
principles of green chemistry guide the design of processes and products that minimize waste, toxicity, and energy

consumption. Through an exploration of key concepts and case studies, this abstract aims fo underscore the

transformative potential of green chemistry in creating a more sustainable and harmonious future for our planet..

KEYWORDS: Green chemistry, sustainability, renewable feedstock, benign solvents, environmental protection,

innovation, eco-friendly processes, waste minimization, toxicity reduction, energy efficiency, sustainable development,
case studies, environmental impact, green technologies.

INTRODUCTION:

In an era marked by environmental conce
pivotal discipline at the inte
principles of sustainability,

rns and the urgent need for sustainable solutions, green chemistry emerges as a
rsection of science, industry, and environmental stewardship. Grounded in the fundamental
green chemistry offers a paradigm shift in how we conceive, design, and execute chemical
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Synthesis & Characterizations of RE (RE3+ =
Ce /Dy,) doped K,Ca(PO,), phosphor
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Abstract

RE’* ( RE = Eu’*, Ce’*, Dy’*, Sm’*) doped K,Ca(PO,), phosphor were synthesized by conventional high temperature
solid state reaction & their luminescent properties , energy transfer mechanism in Ln’* pair were investigated
successfully. Here, Ce'* doped K,Ca(PO,); phosphor shows emission under NIR range , whereas K,Ca(PO,);: Dy"’
shows characteristics emission bands centred at 481 and 576 nm under NUV excitation range. Based on the spectral
overlap of acceptor and donor ions , the possibility of energy transfer from Ce’* — Dy’* in K,Ca(PO,); phosphor has
been confirmed with the significant enhancement in PL intensity of Dy’* ion. XRD , FTIR , TGA/TDA analysis was
carryout out to study phase purity, presence of functional group and amount of weight loss under different temperature
regime. Hence, RE’* doped K,Ca(PO,); phosphor could be stable phosphor host for LED application.

Keywords: RE; Phosphate; XRD; PL; FTIR; TGA/DTA
INTRODUCTION

In past few years white light emitting diodes considered as  “green” full-solid state lighting sources due to their

promising features like  high luminous cfficiency, good CRI, cxcellent stability, environmental friendliness, and
hence it widely used in lighting, display technologies [1-5]. Basically the WLEDs has been fabricated by two different
approach and one the most promising mcthods used for the  fabrication of WLEDs, consists of the combination of
NUV (near ultraviolet ) chips coupled RGB phosphors ( red, green and bluc-emitting phosphors ) that provides
excellent CRI index and also have better correlated color temperature (CCT) (6], but the development of pure red
phosphor component is quite difficult and still challenging for rescarcher [7-9]). Tuncable emission in single host
phosphor compound can also achicved with the co doping of diffcrent lanthanide ions. Among the different phosphor
host, orthophosphates is more stable inorganic phosphors host and reccived lot of interest in luminescence study and find
potential scope in  optoclectronics devices, when doped with preferred rare carth ions. Some of the well known
orthophosphates compound  are YPO, [10]. LaPO, [11. 12], or LuPO, [13] , Sry(PO,); [14], or M,Ln (PO,)y (M = Sr*°,
Ca?"; Ln = Y'*, La’*, Gd®*) [15] etc. Thus, doping of divalent / Trivalent lanthanide ions such as Mn?*, Eu®, CP°,
Ce*. Tb**, Dy’* and Eu® in orthophosphate compound has been  widely studied to develop an energy efficient
inorganic phosphors component. Among the different trivalent rare carth ions, Dy” ions is considered as efficient
activators owing to their 4f” clectronic configuration, which shows two prominent emission bands in bluc and yellow
spectral region which are the desirable wavelength range for the production of white light [16-18). Doping of Dy**
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Chapter 9

An Experimental Investigation of Performance
And Emission Characteristics of A CI Engine
Fuelled With Waste Cooking Methyl Ester And
It’s Respective Blends With Diesel Fuel

Satishchandra Ragit' , Shyamali Thakare?, Vijay Tayde’, Sadaf Gauhar*
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Abstract: The main aim of this paper is to study the optimization, performance and emission characteristics of WCOME.
The Transesterification of WCO with methanol has been studied in the presence of various catalyst i.e. sodium hydroxide
and potassium hydroxide .The optimization of experimental parameters was established to gain 95% WCOME. The final
properties of WCOME like density, viscosity, pour point, cloud point, flash point, fire point and C.V. were evaluated by
ASTM standards and were found 10 be comparable to ASTM standards for diesel. The most recommended WCME
blended ratio 5 10 20% for better engine perforrmance and emission characteristics were used. The performance and
emission indicators such as brake power , BTE ,EGT ,BSFC ,NOx ,CO,CO2 HC and smoke opacity have been estimated
for 5%,10% and 20% blend are compared to diesel fuel. The results of experiment shows that BSFC increases with use of
biodiesel however BSEC decreases with increase in blend percentage. CO and HC emissions were reduced for biodiesel.
But NOX emission increases at B20 blend by50% from (BS, Bl0 and B20). This work discovered that waste cooking
methyl esters can be used in Cl engine as a replacement of diesel fuel.

Keywords: Trans esterification; Waste cooking oil methyl ester, Performance; Exhaust emission.

Nomenclature

WCOME- Waste cooking oil methyl esters DI- Dicsel engine

CN- Cectane number BP- Brake power CV- Calorific value

CO- Carbon monoxide NOx-Oxides of nitrogen HC- Hydrocarbons CO2- Carbon di-

oxide

BSFC- Brake specific fucl consumption BSEC- Brake specific encrgy consumption EGT- Exhaust gas
temperaturc

BTE- Brake thermal efficiency PM- Particulate matter
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Chapter 10

Impact of Communication SKkills of a Teacher
and Its Role in the Development of the student’s
Academic Success
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Abstract: Basically the current study sought 1o assess the perception of students regarding the role of teacher
communication skills in their academics success. Comprehensive questionnaire carrying information including social
economic and demographic aspects of the study was designed by the researcher to achieve the set objectives. All those
Engineering Colleges of Nagpur. where sports sciences & education programs were offering were taken as population
of the study. The empirical data regarding the role of a teacher communication skills in students * academic success
were obtained from (418, thirty percent 30 from each university) samples of 14 Engineering Colleges of Nagpur. The
data was collected from the respondents through personally contact and by using the developed scale. After collection
of data, the data was finally classified in the form of tables and regression was employed for the analysis of data. After
analysis of data the researcher arrived at conclusion that teacher communication skills have significant role in the
academic achievement of the students. Keywords: Communication Skills, Students Academics, Nagpur.

REFERENCE

L Study Background: Communication skills can be defined as the transmission of a message that Communication
skills can be defined as the transmission of a message that involves the shared understanding between the contexts in
which the communication takes place (Saunders and Mills, 1999). In addition, teacher communication skills are
important for a teacher in delivery of education to students (McCarthy and Carter,2001).

Communication skills involve listening and spcaking as well as reading and writing. For effective teaching a
teacher need to be highly skilled in all these arcas. Teacher with good communication always make the things casier
and understandable (Freddic Silver). Effective communication skills are really important for a teacher in transmitting
of education, classroom management and interaction with students in the class. Teacher has to teach the students
having different thinking approaches. To tcach in accordance with the ability and capability of the students a teacher
need to adopt such skills of communication which motivate the students toward their learning process (Sng Bee,2012).

Good communication skills of teacher are the basic nced of academics success of students, and professional
success of life. Teacher communicates more instructions orally in classroom to students. Teacher with poor
communication skills may cause failure of students to lcarn and promote their academics. Student need to understand
that what is right, and what is wrong while it totally depend upon the communication skills of teachers which he adopt
in class-room (Sherwyn P. Morreale, Michacl M. Osborn Judy c. Pearson, 2000). Good communications minimize the
potential of unkind feeling during the process of teaching. For leaming the learner must be attentive toward their
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Heat Transfer Study of Synthetic Air Jet for
Effective Cooling
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ABSTRACT: Synthetic jet is a relatively new technique which synthesizes stagnant air to form a jet resulted from

periodic oscillations of a diaphragm in a cavity. Synthetic jet actuator is composed of a closed cavity with one end
Ily the jet is formed due to the entrainment

covered by electromagnetic actuator and a circular orifice at other end. Usua
They have promising

of the vortex pairs which are rotating in opposite direction and formed at the edges of the orifice.
application in various fields such as jet vectoring, electronics cooling, and boundary layer separation. In present work
the synthetic jet is driven by acoustic speaker for the impingement of jet on the heated surface. The temperature
distribution across the heated surface is measured with the help of infrared thermal camera. The local heat transfer
study of synthetic jet for effective cooling on flat surface in terms of Nusselt number and Heat transfer coefficient by
varying parameters such as excitation frequency (60 Hz to 180 Hz), axial distance berween target plate and orifice plate
(Z/d= 1 1o 12) with maintaining constant ratio of cavity length 10 cavity diameter is equal 1o uniry, i.e. L/D=1throughout
work

The results show that at 160H?z frequency for the axial distance and diameter ratio in between of 5-6, the cooling is very
effective. The Nusselt number is peak at stagnation point for all frequencies and attenuares monotonically in the radial
direction. The results are expected to be helpful for the development and designing of the synthetic jet.

INTRODUCTION

Nowadays in the present world, there is a great demand for the electronic devices which are compact in size,

occupying less space in system ctc. This in turn poscs a serious challenge in cooling the clectronic devices due to the
increase in heat generation coupled with the limited heat removal surface arca. Thermal issues exist over a wide range of
power dissipation levels from handheld devices that dissipate a few Waltts to high-performance miCroprocessors
dissipating over 100W. The enginecrs came up with some solutions like Heat sinks, forced air cooling (fans), heat pipes
which are traditional cooling methods. But still they have some drawbacks, such as the heat sinks needs to have smooth
and flat surface for better heat dissipation, which costs more for fabrication; forced air cooling (fan) requires more space
in the system; heat pipes arc hollow metal tubes which contains thermal liquid in it, which has got the chances of
damaging the systcm. To overcome these drawbacks, synthetic jet can be potentially used for cooling applications.

The local heat transfer characteristics of impingement of a synthetic air jet are studied in this work. Impinging synthetic
air jets can be used to transfer heat in diverse applications, which may vary from the cooling of a manufacturing process
to the thermal management of electronics, in particular MICTOProcessors, graphic cards ctc. While these steep cooling
requirements have prompted the study and development of synthetic air jets. It is well known that a jet generates sound,
converscly the opposite is also truc: sound can generate jets. This phenomenon is known as acoustic streaming.
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Analysis of Hardness and Alkalinity in Water
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ABSRACT: This study presents a comprehensive analysis of hardness and alkalinity in water samples, a"_m’lg 1o
evaluate their significance in water quality assessment and management. Hardness, primarily antributed to calciun and
magnesium ions, and alkaliniry, characterized by bicarbonate, carbonate, and hydroxide ions, are jundamenf al
parameters influencing water chemistry and its suitabiliry for various applications. The research employs a combination
of experimental measurements and theoretical frameworks to investigate the relationships between hardness and
alkalinity in diverse water sources. It explores the sources, distribution, and potential impacts of these parameters on
ecosystems, infrastructure, and human health. Furthermore, the study discusses analytical methods for quantifying
hardness and alkalinity, addressing their complexities and limitations. It also examines the interplay berween these
parameters and other water quality indicators, such as pH, conductiviry. and total dissolved solids, to provide a holistic
understanding of water chemistry dynamics. this research contributes to advancing knowledge in the field of warer
quality assessment and managemenft by offering insights into the complexities of hardness and alkaliniry dynamics. The
findings provide valuable information for policymakers, water resource managers, and stakeholders involved in
safeguarding water supplies and promoting environmental sustainability. Experimental Determination: The experimental
determination of hardness and alkalinity in water samples involves several standardized laboratory procedures. These
methods are designed to accurately quantify the concentration of calcium, magnesium, carbonate, and bicarbonate ions,
which collectively contribute to hardness and alkalinity. Below, we outline the steps involved in the analysis of these

parameters:

INTRODUCTION:

Water is an indispensable resource essential for sustaining life, supporting ecosystems, and driving economic activities
worldwide. However, the quality of water can vary significantly duc to natural processes, anthropogenic activities, and
environmental factors. Among the multitude of parameters used to characterize water quality, hardness and alkalinity
play pivotal roles in determining its suitability for various purposes. Hardness, dcfined as the concentration of dissolved
minerals, predominantly calcium and magnesium ions, influences water's physical and chemical properties. It can affect
the taste, odor, and appearance of water, as well as the performance and lifespan of infrastructure and appliances.
Alkalinity, on the other hand, refers to water’s capacity to ncutralize acids, primarily attributed to bicarbonate, carbonate,
and hydroxide ions. Alkalinity acts as a buffering system, helping to stabilize pH levels and mitigate fluctuations in
acidity. Understanding the interplay between hardness and alkalinity is crucial for assessing water quality, identifying
sources of contamination, and implementing effective management strategics. Elevated levels of hardness and alkalinity
can posc challenges for various water-dependent sectors, including agriculture, industry, and public health. Morcover,
their impacts extend beyond technical considerations to cncompass ccological integrity, social equity, and susminnblc;

development.

This study aims to provide a comprehensive analysis of hardness and alkalinity in water samples, encompassing thei
sources, distribution, analytical methods, and implications for water quality management. By examining the spalignl nm;
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Comparison of Artificially Rough Surface with
the Smooth Surface Solar Air Heater Using FEA
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Abstract: Usually, conventional solar air heater has very low thermal performance due to the smooth absorber plate
offers low convective heat transfer to moving air, leading to high heat losses to armosphere. The working of solar air
heater may be improved via mainly two methods: 1. reducing the top heat losses to atmosphere, 2 increasing the
convective heat transfer coefficients at absorber plate. Second methods is the most common due Io its extensive

applicability
A Finite Element Analysis of artificial roughness geometry of V rib type in the absorber plate of solar air heater duct has
ite element analysis has been carried out for air at

been carried out and compared with smooth duct. A comparative Fin
h absorber plate surfaces. The outcomes of the present Finire

different velocity (inlet) and temperature of fluid for bot

Element analysis represents the artificial roughened surface is more suitable then the flat plate surface solar air heater.
The objective of the present study is to make the comparative study of flat surface solar air heater with an artificially
roughened surface solar air heater on the basis of

Varying fluid inlet temperature

Varying fluid inlet velocity

Key words; artificial roughness, solar air heater, heat transfer co-¢fficient, FEA etc.

1. Introduction

1.1 General

In the present world, the prosperity of a nation is measurcd by the energy consumption of that nation and the GDP of a
country is directly linked with energy consumption. Therefore, the demand for energy resources is increasing day by day.
There are various forms of cnergy resources, but they arc divided into two main forms, renewable energy resources
(solar, air, wind)and non-renewable energy resources (coal and petroleum). The industrial growth is accelerated by non-
renewable cnergy resources, but the stock is limited in nature. The rapid deplction of fossil fuel resources has
necessitated and urgent need for alternative energy sources in order to meet the energy demand of the immediate future

and the generations to come. Among them any alternatives, solar energy stands out as the brightest and long range
promisc towards meeting the continually increasing demand for encrgy.

A solar thermal collector is a heat exchanger that converts radiant solar encrgy into heat. In essence this consists of a
receiver that absorbs the solar radiation and then transfers the thermal energy to a working fluid. Because of the nature of

the radiant energy (its spectral characteristics, its diurnal and seasonal variability, changes in diffuse to global fraction
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Exploring group theory: A comprehensive
analysis
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ABSTRACT: Group theory is a fundamental branch of mathematics with profound applications in a variety of fields,
including physics. chemistry, mathematics, and computer science. This comprehensive analysis explores complex
concepts and structures in group theory, with the goal of making them comprehensible to both novice students and
experienced mathematicians.The analysis begins by introducing the basic principles of group theory and explaining the
basic definitions of groups, subgroups, and group activities. We explore advanced concepts such as group
homomorphism, isomorphism, and secondary classes, explaining their importance in the study of symmetry and abstract
algebra.ln addition, this analysis classifies finite groups as spherical groups, symmetric groups, and dihedral groups to
show their characteristics and properties. The composition of change teams are explored, showing their role in change
puzzles and integration problems.The analysis also explores the use of group theory in fields from quantum mechanics to
text, highlighting its important role in understanding symmetries, transformations, and algebraic structures.Through a
thorough examination of theoretical concepts and practical applications, this analysis aims to provide an overview of
group theory and promote a deeper understanding of its elegance and utility in mathematics and beyond.

Keywords: Group theory, Abstract algebra, Symmetry, Group operations, Group homomorphisms, Isomorphisms,
Subgroups, Cosets, Finite groups, Classification of groups, Cyclic groups, Symmetric groups, Dihedral groups,
Permutation groups, Combinatorial problems, Quantum mechanics, Cryptography, Algebraic structures,
Mathematical applications, Theoretical analysis.

INTRODUCTION

Gmup theory is a central branch of mathematics that investigates symmetries, transformations, and algebraic structures

of mathematical objects. Beginning as the study of the symmetries of geometric figures, group theory has become a
powerful tool with many applications in various scientific fields, including physics, chemistry, geometry, and computer
science. This introduction aims to provide an overview of the real landscape of group theory, from basic concepts to

various applications.

At its core, group theory examines the properties and relationships of mathematical structures called groups. A group is a
set with binary functions that satisfy certain axioms: closure, associativity, existence of identity elements, and
reversibility. These axioms cover the concepts of symmetry and transformation in a mathematical framework, allowing

the rigorous study of abstract algebraic structures.

Group theory also supports new encryption techniques, providing a mathematical framework for secure communications
and data encryption. Cryptographic protocols use propertics of parties to ensurc confidentiality, integrity, and reliability
in digital communications and communications.
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ABSTRACT: The National Education Policy (NEP) of India, introduced in 2020, marks a significant turning point in the
landscape of higher education in the country. Aimed at overhauling and revitalizing the Indian educational framework,
the NEP seeks to address longstanding challenges while introducing innovative strategies to foster a more holistic,
Sflexible, and multidisciplinary approach to higher education. This paper explores the transformative potential of the NEP
on India's higher education sector, analyzing its implications for institutional governance, curriculum, pedagogy.
assessment methods, and equity in access 1o education. Through a comprehensive review of the NEP's key propositions,
such as the move rowards a more multidisciplinary undergraduate education with multiple exit options, the establishment
of the Academic Bank of Credits (ABC), and the emphasis on critical thinking and creativity, the paper assesses the
policy’s capacity to enhance the quality, accessibility, and global relevance of higher education in India. Furthermore, it
delves into the challenges of implementing such sweeping reforms, including infrastructural constraints, the need for
Sfaculty development, and ensuring inclusivity across diverse socio-economic and geographical landscapes. Employing a
mixed-methods approach, combining policy analysis, stakeholder interviews, and case studies, the paper provides
insights into the early impacts of the NEP on higher education institutions (HEls) and outlines the prospects for fostering
an education system that is more aligned with the needs of the 21st-century economy and society. It concludes with
recommendations for policymakers, educators, and institutions on navigating the transition towards the envisioned
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Nanoparticles: Properties, Applications and
Toxicities
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Abstract -This review is provided a detailed overview of the synthesis, properties and applications of nanoparticles
(NPs) exist in different forms. NPs are tiny materials having size ranges from 1 to 100 nm. They can be classified into
different classes based on their properties, shapes or sizes. The different groups include fullerenes, metal NPs, ceramic
NPs, and polymeric NPs. NPs possess unique physical and chemical properties due to their high surface area and
nanoscale size. Their optical properties are reported to be dependent on the size, which imparts different colors due to
absorption in the visible region. Their reactiviry, toughness and other properties are also dependent on their unique size,
shape and structure. Due to these characteristics, they are suitable candidates for various commercial and domestic
applications, which include catalysis, imaging, medical applications, energy-based research, and environmental
applications. Heavy metal NPs of lead, mercury and tin are reported to be so rigid and stable that their degradation is

not easily achievable, which can lead 1o many environmental roxicities.

Keywords - Nanoparticles, Fullerenes, Optical, Plasmonic, Toxicity

INTRODUCTION

Nanolcchnology is a known ficld of rescarch since last century. Since *“nanotechnology” was presented by Nobel

laureate Richard P. Feynman during his well famous 1959 lecture “There’s Plenty of Room at the Bottom™ (Feynman,
1960), therec have been made various revolutionary developments in the ficld of nanotechnology. Nanotechnology
produced materials of various types at nanoscale level. Nanoparticles (NPs) are wide class of matenals that include
particulate substances, which have onc dimension less than 100 nm at least. Depending on the overall shape these
materials can be 0D, 1D, 2D. The importance of these matenals rcalized when rescarchers found that size can influence
the physiochemical properties of a substance c.g. the optical propertics. A 20-nm gold (Au), platinum (Pt), silver (Ag),
and palladium (Pd) NPs have characteristic wine red color, yellowish gray, black and dark black colors, respectively. Fig.
1 shows an cxample of this illustration, in which Au NPs synthesized with different sizes. These NPs showed
characteristic colors and properties with the variation of size and shape, which can be utilized in bioimaging applications.
As Fig. 1 indicates, the color of the solution changes duc to variation in aspect ratio, panoshell thickness and % gold
concentration. The alteration of any of the above discussed factor influecnces the absorption propertics of the NPs and

hence different absorption colors are observed.
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Credit Card Fraud Detection Using Machine
Learning
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ABSTRACT-Credit card frauds are easy and friendly targers. E-commerce and many other online sites have increased
the online payment modes, increasing the risk for online frauds. Increase in fraud rates, researchers started using
different machine learning methods to detect and analyse frauds in online transactions. The main aim of the paper is to
design and develop a novel Sraud derection method for Streaming Transaction Dara, with an objective, 1o analyse the
past transaction details of the customers and extract the behavioral patterns. Where cardholders are clustered into
different groups based on their transaction amount. Then using sliding window strategy [1], to aggregate the transaction
made by the cardholders from different groups so that the behavioral partern of the groups can be extracted respectively.
Latrer different classifiers [3].[5].[6].[8] are trained over the groups separately. And then the classifier with berter rating
score can be chosen to be one of the best methods to predict frauds. Thus, followed by a feedback mechanism to solve the
problem of concept drift [1]. In this paper, we worked with European credit card fraud dataset.

Keywords-Card-Nor-Present frauds, Card-Present-Frauds, Concept Drift

INTRODUCTION

Nowadays Credit card usage has been drastically increased across the world, now people believe in going cashless and

are completely dependent on online transactions. The credit card has made the digital transaction easier and more
accessible. A huge number of dollars of loss are caused every ycar by the criminal credit card transactions. Fraud is as
old as mankind itself and can take an unlimited varicty of different forms. The PwC global economic crime survey of
2017 suggests that approximately 48% of organizations experienced economic crime. Therefore, there's positively a
necessity to unravel the matter of credit card fraud detection. Morcover, the growth of new technologies provides
supplementary ways in which criminals may commit a scam. The usc of credit cards is predominant in modern day
society and credit card fraud has been kept on increasing in recent years. Huge Financial losses have been fraudulent
effects on not only merchants and banks but also the individual person who arc using the credits. Fraud may also affect
the reputation and image of a merchant causing non-financial losses that. For example, if a cardholder is a victim of fraud
with a centain company, he may no longer trust their business and choose a competitor. Fraud Detection is the process of
monitoring the transaction behavior of a cardholder to detect whether an incoming transaction is authentic and authorized
or not otherwise it will be detected as mich in a plame system, we arc applying the random forest algorithm for
classifying the credit card dataset Random Forest is an associate in the nursing algorithmic program for classification and
regression. Hence, it is a collection of decision tree classifiers. The random forest has an advantage over the decision ree
as it corrects the habit of over fitting to their training sct. A subsct of the training sct is sampled randomly so that to train
cach individual tree and then a decision tree is built, cach node then splits on a feature designated from a random subset
of the complete feature sct. Even for large data scts with many fcatures and data instances, training is extremely fast in
the random forest and because each tree is trained independently of the others. The Random Forest algorithm has been

found to provide a good cstimatc of the gencralization error and to be resistant to overfitting.
-

S ol

118 Prlncﬁ{)m

~uru Nanak institute of Engineering &

Technology Nagpur- 441501

(% scanned with OKEN Scanner



@

Progressive Techniques in Science & Technology
PE——ee

Chapter 18

Development of Smart Assistant for Visually
Impaired People

Prof.Snehal Patil, Prof. Mayuri Shrungare, Dr. Balram Timande, Prof. Abhishek Bambal,
Prof. Shubhangi Ghadinkar

Assisstant Professor, Guru Nanak Institute of Engineering & Technology, Dahegaon, Nagpur—-441501

ABSTRACT: As we all know it is pretty difficult for a visually impaired person to use a mobile phone to perform basic
tasks such as calling, messaging etc. Most of them usually use inbuilt features such as Talkback to perform these
hanctions. But at times this can be very time consuming and is abur not much efficient: Also these features make use of
hand gestures that can be confusing for a naive user. The best solution to this can be a Virtual Assistant that completely
works with voice as inpur as well as voice as output. The blind person then will not be dependent on the touching the

screen as he will have 1o completely control the mobile phone with his voice.

INTRODUCTION

‘ ‘ ¢ all have heard about Smart Assistant such as Apple’s Siri, Google Assistant, and Amazon's Alexa ctc. that help us
to interact with phone over voice and can perform tasks according to the user. They can also he called as Virtual Personal
Assistant. Basically they all work on the concept of Machine Learning and Natural Language Processing. These
assistants can help a blind user open an application but he/she will not be able to use the assistant to control the function

of the application AN INTE TECHNOLOGY

The main purposc of our project is to create an assistant that can interact with a blind person over voice and should
perform actions based on the commands given by them. Initially our project will allow the user to read and compose

emails and have a chat with the assistant.

Problem Statement & Objectives
The visually challenged people find it very difficult to access the technology because of the fact that using them requires

visual perception. Even though many necw advancements have been implemented to help them use the computers
efficiently no naive user who is visually challenged can use this technology as efficiently as a normal naive user can do
that. Unlike normal users they require some practice for using the available technologies.

Main objectives of this project are as follows:
To assist them in reading mails.

To help them compose mails.

To make the interaction hands free.

To avoid the use of buttons.

To make use of voice commands.

ACCESSIBILITY APPLICATIONS
The current development of Mobile computing technologies provides assistive technologies which increase user's quality
of life. It is providing best working environment to implement a specialized software or hardware for own problems.
User can develop an application for difference purposcs such as general purpose computing. advanced sensor systems,
crow sourcing and data integration and many more. These assistive technologies also used to develop application for
visually impaired users [15]. The most popular Mobile Opcrating Systems, Android and iOS has been implementing
various mobile applications for blind people with unique features [17). Each mobile app has to be used by all types of
users who also having impaired problems such as vision, color blindness, hearing, dexterity, cognitive disabilities and
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Chapter 19

Smart Dustbin for Dry and Wet Waste with
Integrated android Application

Prof. Veena Gajbhiye, Prof.Snehal Patil , Dr. Balram Timande, Prof. Shubhangi Ghadinkar,
Dr. Hemant Hazare

Assisstant Professor, Guru Nanak Institute of Engineering & Technology. Dahegaon, Nagpur—41 501

ABSTRACT: The main objective of the project is to design a smart dustbin which will help in keeping our environment
clean and also Eco friendly. We are inspired from “"Swach Bharat Mission”. Nowadays technologies are getting smarter
day-by-day so. as 10 clean the environment we are designing a smart dustbin by using Arduino. This smart dustbin
management system is built on the microcontroller based system having ultrasonic sensors, Buzzer for alarms system,
Gas sensors eic. on the dustbin. If dustbin is not maintained than these can cause an unhealthy environment and can
cause pollute that affect our health. In this proposed rechnology we have designed a smart dusibin using ARDUINO
UNO., along with ultrasonic sensor, servo motor. and barery jumper wire. After all hardware and software connection,
now Smart Dustbin program will be run. Dustbin lid will when someone comes near at some range than wair for user to
put garbage and close it. It's properly running or not. For social it will help toward health and hygiene, for business for
we try to make it affordable ro many as many possible. So that normal people to rich people can take benefit from it

INTRODUCTION

Gnrbagc and disecase are pervasive problems that we face today. Everyone desires clean and tidy surroundings, but not
every individual is aware of the environmental problems caused by a large amount of garbage scattered on the streets.
One of the primary rcasons for this problem is the lack of proper maintenance of the dustbins provided by the
government facilitics. These bins are often dinty and unattractive, leading people to avoid using them. The manual
process of opening and closing the bin lids is also inconvenient, further discouraging proper garbage disposal.

The increasing population in our country has led to an increase in the amount of garbage gencrated, exacerbating the
environmental issues we face. Dustbins are containers designed to collect and store garbage, whether recyclable or non-
recyclable, decomposable or non- decomposable. They are commonly used in homes, offices, and other public areas.
However, when these bins are full, they are often left unattended, causing garbage to spill out and pollute the surrounding

area. This creates a conducive environment for the spread of harmful bacteria and viruses that can cause life-threatening

diseases in humans.

In recent years, several cities around the world have started implementing smart dustbins to address these issues. A smart
dustbin is a type of garbage bin that is cquipped with sensors and connected to the internct, making it capable of
automatically detecting and segregating waste. These dustbins use various technologies such as sensors, cameras, and
machine learning algorithms to detect the type and quantity of waste being disposed of, and then sort them into

appropriatec compartments.

To address these issues, a smart dustbin has been designed with two compartments - one for dry waste and the other for
wet waste. This smart dustbin utilizes NODEMCU and ultrasonic sensors 1o detect the level of waste in the bin. When
the bin reaches a cenain level, the sensors trigger an alert, indicating that it's time to empty the bin. This alert is sent to

the designated person in charge of collecting the garbage, who can then empty the bin promptly. The smart dustbin is an

innovative solution that not only improves the cfficiency of waste collection but also reduces the environmental impact

of waste disposal.
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Chapter 20

Blood Vessel Molecular Segmentation and
Analysis in Retinal Images using Image
Processing

Prof. Mayuri Shrungare, Dr.Balram Timande, Prof. Snehal Patil, Prof. Shubhangi Ghadinkar,
Prof. Veena Gajbhiye

Introduction

Retinal vessel segmentation algorithms are a fundamental issue of automated retinal sickness screening structures. This
work examines the blood vessel segmentation methodologies in two dimensional retinal pix acquired from a fundus
camera and a survey of techniques is offered. The aim of this paper is to review, examine and categorize the retinal vessel
extraction algorithms, strategies and methodologies, giving a quick description, highlighting the important thing points
and the performance measures. We intend to present the reader a framework for the existing research; to introduce the
range of retinal vessel segmentation algorithms; to speak about the modern trends and destiny guidelines and summarize
the open issues. The performance of algorithms is as compared and analyzed of retinal pics using some of measures
which include accuracy, actual high quality fee, fake wonderful price, sensitivity, specificity and vicinity below receiver

working feature (ROC) curve.

Characteristics
Nowadays, many secgmentation methods rely on device lecamning concepts blended with traditional segmentation

techniques for reinforcing the segmentation accuracy in their method by supplying a statistical analysis of the facts to
support segmentation algorithms. These system learning standards may be broadly categorized into unsupervised and
supervised techniques, based totally on the usage of labelled education facts. In a supervised approach, each pixel within
the photo is labelled and assigned to a category via a human operator, i.E., vessel and non-vessel. A collection of feature
vectors is gencrated from the information being processed (pixel-smart features in photo segmentation issues) and a
classifier is skilled by way of the use of the labels assigned to the statistics. In an unmanaged technique, predefined
feature vectors without any magnificence labels are used wherein comparable samples are accrued in wonderful classes.
This clustering is primarily based on some assumptions approximately the structure of the enter facts, i.c., two training of
input records wherein the characteristic vectors of every magnificence are similar to each other (vessel and not vessel).
Based at the problem, this similarity metric may be complicated or described by means of a easy metric along with pixel

intensities.

-~

.Objective
> The purposc of this Project is to provide a comprehensive overview for retinal vessels scgmentation

techniques.
Firstly, a brief introduction to retinal fundus photography and imaging modalities of retinal images is given.

Then, the preprocessing operations and the state of the art methods of retinal vessels identification are

A\ Y

introduced.
Moreover, the evaluation and validation of the results of retinal vessels segmentation are discussed.

Finally, an objective assessment is presented and future developments and trends arce addressed for retinal

A\ 4

vessels identification techniques.

1. Image pre-processing steps are applied to get accurate result.
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Chapter 21

Analyzing Rice Seed Quality Using Machine
Learning

Dr.Kalpana Malpe, Dr. Hemant Hazare, Prof. Sandip Lanjewar, Prof. Snehal Patil, Prof.
Mayuri Shrungare

ABSTRACT
Rice grain quality inspection is a major process in rice production. To provide quality and accurate results in rice grain

analyzing it is important to analyze rice grains one by one in a testing sample. In the current situation, most of rice grain
producers inspect rice grains manually without using any automnated process. The major problem is the accuracy of
testing results depends on human quality because manually processes include human errors. The manual inspection of
rice grains is a very complicated and time-consuming process due to these reasons most of the inspector's effect by
external factors such as Jatigue, tension etc. In this research, we provide a time-efficient and low-cost solution for
reducing above-mentioned limitations by developing software. It uses modern image processing to analyze rice grains
one by one efficiently over the manual examination. The quality of rice samples can be determined with the help of
colour, and geometric features such as area, maximum length, maximum width and aspect ratio. This analyzing system
designed and developed for measure area, maximum length, maximum width and aspect ratio by using Java
programming language, morphological and colour operations in computer vision and finally the accuracy of the system
tested by comparing manually tested sample and results from the system. According to the results, it shows this system

provides more than 85 percent accuracy with confirming this was a better solution.

Keywords—image processing, rice grain quality

INTRODUCTION

1.1 Background Agriculturc industry is onc of the oldest and most widespread industry which has spread all over globe
Rice is the most important agriculture plant for many countries. To identify rice seeds quality, the most important factor
is purity of rice sceds. The best seeds can produce best rice quality. The quality of rice is mostly depending on seeds
quality. Identifying quality of rice by human cyes are very difficult and time consuming. Rice quality is a combination of
chemical and physical characteristics. Physical characteristics of rice are grain size & shape, chalkiness, whiteness,
milling degree, bulk density, moisture content ctc. Chemical characteristics of rice are amylose content, gelatinization
temperature, gel consistency. The proposed system represents the solution of grading & evaluation of rice quality on the
basis of grain ricc shape and size. For identifying this we are using image processing technique. Specifically edge
detection algorithm is used to find out the region of boundarics of cach grain. In this technique we find the cndpoints of
cach grain and after using calliper we can mecasure the length and breadth of rice. These techniques can help to save time,

cffort and cost.

1.2 Alms and Objectives The main objective of project is to develop computer software which can identify rice seeds
quality by using image processing technique. For that we nced to collect many rice images by using image processing
technique, which can help to identify rice quality. The aim of the project is to find proper solution for analyzing quality
of rice in less time and cost. Many rescarchers have found that for the half of the world population main food is rice. So,
quality of rice grain is very important for hcalthy life. The rice grains are classified in various physical propertics like
size, color, texture and quality. Image processing technique is one of the most advanced & significant technological arca
where farmers can identify rice sceds quality by their naked eyes. This technique also helps them to take expericence
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Chapter 22

Smart Mirror (Intelligent Integrate Hardware with
User Interface)

Dr. Sushma Telrandhe, Prof. Snehal Patil, Dr. Balram Timande, Prof. Shubhangi Ghadinkar,
Prof. Abhishek Bambal

Introduction:-
In the ever-evolving landscape of technology, the convergence of the physical and digital worlds has given risc to innovative

solutions that transcend traditional boundaries. Among these, smart mirrors emerge as a compelling fusion of reflective
surfaces and interactive technologies, promising transformative applications across various domains. This research proposal
secks to explore the uncharted territories of smart mirrors, investigating their design, user interactions, and potential

contributions to diverse sectors.

The purpose of this independent study project was for us to learn about and experience creating deliverable software
products, and being able to create and integrate hardware with a user interface. Our team will learn how to pull information
from an RSS feed (for UWB calendar cvents) and various APIs using JSON Objects (for weather, bus schedule, traffic
conditions/incidents) that is displayed on a LCD screen. GPIO motion sensors are used to “swipe” between different
modules.

We used a Raspberry Pi 4 to power our product. The small, portable design of the Pi is perfect for our purpose since we are
building a slim casing for the mirror frame. It is also an affordable and powerful tool. We are using two Ultrasonic Module
Distance GPIO Sensors to navigate between modules in our program. These work much better because they measure at what
distance the interruption (activator) happens. This way, we can say any interruptions within 1 inch of the sensor will trigger
the right or left sliding module (depending on which sensor was triggered.) For the main piece of hardware, we are using an
LCD TV monitor. We are the using an HDMI out on the Raspberry Pi to display it our software GUIL. With all the unforeseen
circumstances, we have decided to make this a display and not include the mirror-like film on the display just yet. After
adding all of the other modules, the mirror film makes a lot of the information hard to read on the display and we would

rather have more functionality than the originally intended aesthetic.

Migration Patterns:

The changes we made to the project from what we completed last quarter include both software and hardware changes. We
changed the overall basis of the GUI and optimized it with a different APL In the beginning, we were using the JPanel API to
display onto the screen but after experimentation with different APIs we later changed to JavaFX due to its simpler format
and cleaner output. We also added the other modules that we had originally outlined in our wireframe. This includes the
traffic information, using the Google Maps API, which displays the congested traffic arecas/incidents (such as car accidents
and construction routes) near campus. This page also shows a longer, written list of hazards to avoid on the roadways.
Another added module is the bus schedule which shows when cach bus is supposed to arrive on campus. The final module
that we added this quarter is the school events page. This page displays a list of upcoming events on UWB's campus, taken
from the UWB Trumba calendar RSS feed. As for hardware, we added three more sensors, for a total of four, for switching

between different modules: Go left, go right, scroll up, scroll down.

—
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Chapter 23

Real Time Fault Detection Protection System
Using Iot

Prof. R.M.Bhombe , Prof. Diksha Khare, Prof. Akshay Pilewan ,
Prof. Saurabh Bagde, Prof. Milind Rode

Assistant professor, Department of Electrical Engineering, GNIET, Nagpur, India — 440051
Guru Nanak Institute of Engineering and Technology, Nagpur

Abstract- An embedded system is a combination of software and hardware to perform a dedicated task. Some
of the main devices used in embedded products are ADC and Microcontrollers. Microprocessors are
commonly referred to as general purpose processors as they simply accept the inputs, process it and give the
output. In contrast, a microcontroller not only accepts the data as inputs but also manipulates it, interfaces
the dara with various devices, controls the data and thus finally gives the result. The project GSM Based
Embedded System for Transmission Line Monitoring and Control System using according to the instructions
given by the above said microcontroller

INTRODUCTION

Thc time complicated interlocking and operation controlling requirements usually noticed in the transmission Line

working which lead to necessity of automation of the undergoing process. In this respect, transmission line automation
which is the creation of a highly reliable, self healing power system that rapidly responds to rcal time events with
appropriate actions ensures to maintain uninterrupted power services to the substations. In overall electrical power
system, more than 80% faults occur in transmission line. In this project, the design and implementation of fault detection,
classification and protection technique of transmission line are present. When an electrical network, machines and
equipments are in operating condition then they suffered by a different types of faults. Whenever the faults occur, the
characteristic values of the transmission line may get change from rcal existing values to another values until the
networks such as lightning, wind, storm, tree falling on line, apparatus failure ctc. In our proposcd system, the phase
voltages and phase current sense by CT & PT and these sensing values are continuously send to the microcontroller.
When fault occurred, the insulating path and conducting path get affected which causes the short circuit and open circuit
of conductor. During ideal opcrating condition, the power system equipment operated at normal voltage and current
rating. But in faulty condition, the voltage and current values are swing from their reference value. Normally our power
system is protected by switch-gear and protection equipments like relays, circuit breaker, fuses to reduce the losses of
service duc to the electrical failure after the occurrence of faults. Fault: In an clectrical power system, a fault or fault
current is any abnormal electric current that flows through the hine. In three phase system, fault may occur between one
or more phases and ground or it may involve only phases. There are two main types of faults: A. Symmetric fault: This
fault is also called as balanced fault. It affects all the three phases of transmission line cqually. Approximately 5% faults
arc symmetric, in total transmission line faults. B. Asymmetric fault: This type of faults arc unbalanced faults. All the
three phases of transmission line does not get affected by asymmetric fault.

LITEARTURE SURVEY
It is very important to know the cffect of scrics compensation on transmission voltages. If the effect of series
compensation on voltages is not known it will cause various operational problems such as high voltages and low
voltages. Series compensation can cause low and high voltages due to different line loading conditions and the method
by which the voltage control is adjusted. The voltage on the one side of the capacitor should be adequately controlled
otherwise the other end of the capacitor cause voltage problems. When the line is lightly loaded, over-voltages can cause
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Condition Monitoring of Power Transformer
using Fuzzy Logic

Prof. R.M.Bhombe, Prof. Diksha Khare, Prof. Akshay Pilewan , Prof. Saurabh Bagde,Prof.
Milind Rode

Assistant professor, Department of Electrical Engineering, GNIET, Nagpur, India — 440051
Guru Nanak Institute of Engineering and Technology., Nagpur

ABSTRACT: In this project the work done focuses on problem identification due to faults in power transformers during

operation by using dissolved gas analysis such as key gas, IEC ratio, Duval rriangle techniques, and SJuzzy logic

approaches. Then, the condition of the power transformer is evaluated in rerms of the percentage of failure index and

internal fault determination. Fuzzy logic with the key gas approach is used to calculate the failure index and identify
problems inside the power transformer.

The IEC three-gas ratio is subsequently applied to confirm the problems in different Sfailure rypes covering all

gic system was applied and validated with DGA results

possibilities inside the power transformer. After that, the fuzzy lo,
uracy. This fuzzy logic is a smart, accurate tool for

of transformers collected from case study with satisfactory acc

automatically identifying faults occurring within transformers.

Keywords: Regional Diversity, Mural art, Contemporary Indian mural art
INTRODUCTION

Thc power transformer is a key component in power transmission and distribution systems. During operation, it might

be deteriorated by both normal and abnormal conditions, including overloading, aging, and dcgradation of paper-oil
insulation, internal arcing and partial discharge (PD), short circuit, etc. Survey results show damages within power
transformers including on-load tap changer (OLTC). winding and iron core, bushing, tank, and other related damages [1].
Therefore, to prevent failure and to maintain the power transformer in the satisfactorily working condition, several
traditional and nontraditional diagnostic methods have been performed to assess the condition. The traditional diagnostic
methods are dissolved gas analysis, oil quality, power factor testing, winding resistance mecasurement, turn ratio, and
thermography, while the nontraditional diagnostic methods are partial discharge measurement, diclectric spectroscopy,
frequency responsc analysis, tap changer monitoring, and intermal temperature measurement[2]. After obtaining the test
results from various diagnostic methods mentioned above, the data has been further evaluated to assess the condition of
the power transformer.

Most of the methods performed DGA with a simple tool to find out the incipient fault. However, it is inconvenient and
time-consuming for industrial applications duc to the complex analytical process [3]). Hence, artificial intelligence
techniques have been proposed to develop more accurate diagnostic tools based on DGA data. The fuzzy logic method is
also an effective method developed to determine the answer, where the boundary is not explicit. It operates by designing
the membership function and fuzzy sects appropriated to a specific problem [4]. The most important step is tuning on
ranges of the proposed fuzzy scts to obtain the correct answer with logical reason leading to a precise output. Therefore,

the fuzzy logic has been adopted for DGA and fault scverity analysis in this work [5].

Objectives
In this project, the work done is representing the minor and major types of faults that canrise inside power
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Regenerating the Energy from Building Lift

Prof. R.M.Bhombe, Prof. Diksha KhareProf. Akshay Pilewan , Prof. Saurabh Bagde,
Prof. Milind Rode

Assistant professor, Department of Electrical Engineering, GNIET, Nagpur, India — 440051
Guru Nanak Institute of Engineering and Technology, Nagpur

Abstract: In the new design is used for converting unutilized mechanical energy into electrical energy and it .is
compactly system. This new design is specific to the regenerate the clectrical energy from mechanical energy of the lift
which is stored in battery and it will use whenever the light is off, this design is easily compile with the existing system.
This design content two rolling part and a reciprocating part which is used to convert circular motion into reciprocating
motion and vice versa. When lift is in motion, the mechanical energy converts that’s specific system into electrical
cnergy.

Keywords: Regional Diversity, Mural art, Contemporary Indian mural art

INTRODUCTION

An clevator system, clevator providing a self generating power source. The system converts kinetic energy of an

clevator cab movement into electrical energy used to regulate the speed of descent. The clevator system can be structured
in numerous ways and includes cither a gencrator or a motor in generator mode, driven by a system to the clevator cab.
The present invention relates to a self-powered for clevator systems. More particularly, the present invention pertains to
the use of the kinetic energy of an elevator cab movement to generate electrical energy to regulate the speed level.

LITERATURE REVIEW

The literature survey has been pioneered effort in this regard. Various machine design concepts, mechanics, material
behavioral propertiecs and CAD/CAE concepts form literatures help to establish comparative study between existing and
new experimentation. The terminologics referred from literatures for designing arc discussed as follows.

The machine room less lift is to utilize permanent magnet, synchronous gearless drive technology powered by a variable
frequency inverter unit matched to the machine to deliver and control the necessary torque throughout the full speed
range of the machine provided. All drive equipment is to be mounted in the lift shaft without the need for scparate plant
Rooms. Where the control panel is required to be mounted outside of the lift shaft.

Lift or elevator is transport devices that are used to move goods or peoples vertically. In this project, the Motorola
MC68CHI11 Al microcontroller based lift control system is constructed to simulate as an actual lift in the real life. This
project dissenation documents the findings and results of a rescarch on a microcontroller based lift control system. It
provides useful information to those who wish to carry out a lift control system resecarch or project.

This paper presents Power Generation for Permanent Magnet Motor Elevator by Energy Regenerative Unit (ERU). The
study reveals that permanent magnet motors with rated 5.5 kW in elevators which is working by transferring mechanical
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Chapter 26

Electricity Generation from Waste Heat
Radiated From Machine Using the Thermo
Electric Generator

Prof. R.M.Bhombe , Prof. Diksha Khare, Prof. Akshay Pilewan , Prof. Saurabh Bagde, Prof.
Milind Rode

Assisiant professor, Department of Electrical Engineering, GNIET, Nagpur, India — 440051
Guru Nanak Institute of Engineering and Technology, Nagpur

ABSTRACT: This project deals with power generation from waste heat radiated from machines .the application of
thermoelectric technology is used in this project. The need of energy isincreasing rapidly, but only few sources are
available ro produce energy. To produce the energy efficiently from waste heat the peltier module is used. Here the
power generarion is simple, as there is a need of temperature difference to produce power The waste heat energy is being
generared from ocean thermals, steam and various forms of waste heat. The trapping of these waste heat energy is
converted into electrical energy with the help of peltier module, which works on the principle of seebeck effect. The
seebeck effect is a phenomenon in which remperature difference berween rwo dissimilar meral juncrions produces a
voltage difference. Also DC-DC boost converter circuit is used to boost up the magnitude of voltage being generated by
the module 1o charge the bartery .

Keywords-TEG(Thermoelectric Generator),DC-DC Boost converter, temperature sensor

INTRODUCTION

G’cncmlion of clectric power via thermoclectric devices has been a subject of interest for decades. In today’s world we

cannot imagine life without clectricity. but as we all know that the clectricity which we get is mostly produced from the
non-rencwable encrgy sources 13 which are getting depleted. In India the per capita electrical consumption is 917.2kWh.
In India renewable cnergy power plants constitute 28.43% and 71.57% of non-renewable power plants. As we can see
from the statistics that energy production of rencwable encrgy is less. So in modern technologies. production of power is
focusing on renewable power production, for that we need to focus on rencwable energy resources. There are
technologies which implement the recycling of waste energy: by these technologics we can transform the waste encrgy
into useful form of energy. In cveryday life we sec many places were heat encrgy produced from its source gets wasted.
Those are combustion gases; hot products obtained in various industrial processes and also transfer of heat from hot
equipment surfaces. This heat encrgy which gets wasted can be uulized by converting it to electrical energy by using
thermoclectric devices. The voltage produced from the peltier module is not sufficient to switch on any device or system.
Therefore this voltage needs to be increased or boosted up by the use of booster and converts. These converts will
increase input voltage produced by the module, so that we can charge the battery. By using this battery appliances can be
operated.

The thermoelectric power is the power obtained by the conversion of the generated heat energy into electrical energy. It
works on the principle of Seebeck effect, which can be stated as, “When two ends of the conductor are held at different
temperatures, the electrons at the hot junction at higher thermal velocities diffuse into the cold junction.”™ This defines
that the thermal electrons move from the junction in the hot region to the junction in the cold region.

Thermoclectric power generation
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Compensation of voltage sag and voltage swell by
using the power electronics device by Dynamic
Voltage

Prof. R.M.Bhombe , Prof. Diksha Khare, Prof. Akshay Pilewan , Prof. Saurabh Bagde, Prof.
Milind Rode

Assistant professor. Department of Electrical Engineering, GNIET, Nagpur, India — 440051
Guru Nanak Institute of Engineering and Technology, Nagpur

ABSTRACT: The electrical energy is one of the easily used and available forms of energy. For electrical engineering,
power quality is a noteworthy topic. At present day, the problem of power quality has become one of the major problems
which have to be taken into account for the maintenance Dept. Of Electrical Engg, GNIET. 6 of power supply qualiry.
For the power generation companies and customer, the most important issue is the power qualiry. Today 's generation
mainly depends on electrical energy for maintaining their life style. Today's equipment like electric morors, computers,
machines, etc. cannot be used without electricity. In order 1o improve the technical performance, qualiry of supply is
demanded by the equipment. The problem of power quality is an occurrence which is actually demonstrated as a
nonstandard frequency, voltage or current. Service disruption and failure of electricity can be easily found in sensitive
industrial loads, utility distribution nerworks and detracting commercial which causes great financial losses. The power
quality disturbing points are voltage swell, sag, spike, noich and rransients etc. In this paper, we will be dealing with
voltage sag which is a major problem.

The voltage sag and swell is one of the severe problems for an industrial customer which has 1o be dealt with urgent
attention for its compensation. There are many methods which can compensate the problems of voltage sag and swell.
Today the most popular methods of sag and swell mollification is Dynamic Voltage Restorer (DVR), which can used in
low voliage as well as medium voltage applications. Dynamic Voltage Restorer is a cascaded connected device; which is
based on the principles of power electronics which can immediately mitigate the voltage sag in the system and will be
restoring the load voliage to the pre-fault system value. The problem of power quality compensation is made possible
with the increase in the development in power electronics. This paper work gives a brief focus on the major problems of
voltage sag. The compensation of voliage sag problem is done with the help of devices such as DVR, UPFC, STATCOM
and tap changing transformer. Our of all these power electronic devices dynamic voliage restorer provides the most
convenient, economical and commercial answer 1o compensate voltage sag by the injection of power as well as volrage
into the system. This paper gives an introduction to power quality problems for DVR as well as power electronics
controllers for voltage sag compensation. Then operation of hardware and elements in DVR is study.

INTRODUCTION

v oltage sag arc cause abrupt increases in loads such as short circuit or fault motor starting or electric heaters turning

on or they are cause by abrupt increases in source impedance, typically cause by loose connection. Voltage swells are
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Chapter 28

IOT Based Vehicle Accident Prevention and
Detection System

Dr.S.Telrandhe’, Prof.S.Milmile?, Prof.S.Buradkar’, Dr.H.Hazare* Prof.D.Deshpande®

Guru Nanak Institute of Engineering & Technology, Nagpur

ABSTRACT

The Growth of the population is increasing day by day along with technology. According to a recent survey, accidents
are the main cause of death in developing countries. The most dangerous accident-prone areas are on mountain roads
have many narrow curve roads, Hairpin bend curves, and T-roads. Mountains have mini narrow curves due to this curve
drivers can’t able to see the vehicles /obstacles that are coming from the other side of the curve. The main prospective of
this project is to save trees from severe accidents that occur on mountain roads. The unavailability of assistive
technology, and guidance system and the lethargic activities of the drivers have caused several accidents over the past
Jew years. The accidents can be controlled by the implementation of technology from the fields of pneumatics and
mechatronics. To avoid accidents and to prevent collisions we propose an “Accident avoidance system by using IR
sensors”. The system works by using the inputs from the IR sensors. It detects if the driver has fallen asleep by observing
the eye blinks and sends pulses via the microcontroller. This activates the alarm and hazard lamps as the first level of
safery. If the driver is still asleep the seat starts to vibrate. Eventually, the pneumatic bumper and braking unit ger
activated and halr the vehicle. At this point, the driver must have regained his senses, and the automatic steering control
is provided that turns the vehicle in the direction away from the hindrance and avoids collisions. This system is aimed to
provide safety to the passengers and avoid accidents by detecting lethargic driving activity In this project the system
conrains sensors that are powered by ESP8266, it includes IR sensors, LED lights, and a buzzer. The vibration sensor
detects any impact and if its greater than the threshold value then the controller sends a signal to the IFTTT through
webhook and IFTTT service and then requests the mobile SMS system to send the GPS coordinates of the person in URL

Jformatz.

Keywords: ESP8266, Vibration sensor, Buzzer, LED, accidents, IR sensor

INTRODUCTION

Drowsy driving is a major problem. The risk, danger, and often tragic results of drowsy driving are al arming. Drowsy

driving is the dangecrous combination of driving and slecpiness or fatigue. This usually happens when a driver has not
slept enough, but it can also happen because of untreated slecp disorders, medications, drinking alcohol, or shift work.
No onc knows the exact moment when sleecp comes over their body. Falling asleep at the wheel is dangerous, but being
sleepy affects your ability to drive safely even if you don’t fall asleep. Drowsiness makes us less able to pay attention to
the road, slows reaction time if we have to brake or steer suddenly, and affects our ability to make good decisions. These
ultimately lead to accidents on the roads. Road safety is of paramount importance but even then, accidents are bound to
occur due to a variety of reasons like driver crror, bad roads, stray animals, etc. The time just after the accident is very
critical for the pcople involved as if they can get prompt medical help, the chances of survival will be much higher than if
the medical help gets delayed. So a system is necessary that can detect and send an emergency message to the required
authorities so that the people involved get the necessary help. In this project, we are going to build an IoT based accident
detection system with the help of Node MCU ESP8266 Module and a Vibration Sensor Module SW-420 which will
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Chapter 29
Memory Technology

Dr.S.Telrandhe', Dr. H. Hazare?, Prof.D.Deshpande’, Prof.S.Bhuradkar®,
Prof.S.Milmile®

Guru Nanak Institute of Engineering & Technology, Nagpur

INTRODUCTION:

Memory technology encompasses the various methods and mechanisms used for storing, accessing, and managing data
in clectronic devices. It is a fundamental component of modern computing systems, cnabling the storage and retrieval of
vast amounts of information. Mcmory technology is the backbone of modern computing, enabling devices to store,
access, and manage digital information efficiently. It encompasscs a wide range of mcthods and mechanisms for storing
data, from volatile RAM used for temporary storage during program execution to non-volatile flash memory found in
USB drives and SSDs. Historical advancements have seen a transition from carly mechanical devices to semiconductor-
based solutions, which dominate contemporary computing systems. Emerging technologies such as RRAM and PCM
hold promise for further innovation, driving towards higher capacities, faster speeds, and lower power consumption.
Efficient memory management techniques and performance optimization strategies play a crucial role in maximizing the
capabilities of computing systems. Overall, memory technology continues to evolve rapidly. shaping the landscape of
computing and enabling new applications and capabilitics across various domains. Mecmory technology is a critical
component in the realm of computing and clectronics, serving as the foundation for storing. accessing. and manipulating

data in various devices and systems.

FUNDAMENTALS OF MEMORY:

Memory operates based on fundamental principles such as:
Storage: Information is encoded and rctained in a physical or digital form.
Retricval: Stored information can be accessed and retrieved when needed.
Addressing: Each piece of data is assigned a unique address for efficient retricval

HISTORICAL PERSPECTIVE:

The evolution of memory technology has been charactenzed by significant advancements, including:

Early Mcchanical Devices: Examples include punch cards and mechanical calculators.
mechanical Systems: This era saw the development of magnetic drum memory and magnetic core memory.

Electro
Semiconductor Revolution: The invention of transistors and integrated circuits led to the nisc of semiconductor-based
echnologies, revolutionizing computing. Early Mechanical Devices Punch Cards: In thel8thcentury, punch

memory Lt
cards were used to storc data in the form of punched holes, primanly for controlling textile looms. They represented one
iest forms of data storage and processing. Mechanical Calculators: In the 19th century, mechanical calculators

of the earl
emerged as devices capable of performing arithmetic calculations through mechanical incans, often using gears, levers,

and other mechanical componcnts to store an manipulate numbers

ELECTROMECHANICAL SYSTEMS:
Magnetic Drum Memory: Developed during World War II, magnetic drum memory used rotating magnetic drums to
store and retrieve data. It was a significant advancement in data storage technology and was widely used in carly
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Chapter 30

An Efficient Routing Algorithm for Wireless Sensor
Networks based on Centrality Measure

Prof.D.Deshpande!, Dr.S.Telrandhe?, Prof.S.Milmile’, Dr.H.Hazare" Prof.S.Bhuradka®,

Guru Nanak Institute of Engineering & Technology, Nagpur

ABSTRACT: A routing algorithm for wireless sensor networks with a random distribution in a target observation area
is proposed. In practice, selecting a path to route data from a source node (o a destination node in a sensor network is
very useful. An investigation is carried out on the combination of centrality measures and a routing algorithm to
determine whether this can improve the route selected by the network s decision. Various measures of centrality are used
and the network s response is evaluated with regards 1o the route selected by the networks decision when some nodes
fail. It is demonstrated through simulations that controlling sensor nodes efficiently with a high measure of centrality
gives a network the ability to resist node failures or atntacks. Furthermore, this provides the network with high failure
tolerance. In this paper, a routing algorithm that uses centrality measures to select the shortest path (a low-energy path
between the source and destination node) is implemented.

KEYWORDS: Graph Theory; Routing algorithm; Shortest path; low cost; Wireless Sensor Network.

INTRODUCTION:
The routing problem in wircless sensor networks involves selecting paths with minimal distance for data forwarding,

including connections to the base station. It's crucial for efficient packet delivery via intermediate nodes while
minimizing energy consumption and maintaining fault tolerance. Existing algorithms face challenges in fault tolerance
and message overhead, motivating a proposed dynamic routing approach based on centrality mecasures. This novel
algorithm aims to optimize reliability and energy consumption, outperforming traditional approaches like Dijkstra’s
algorithm, as evidenced by its superior performance in network connectivity and energy efficiency.

NETWORK MODELLING:

> Overview of Centrality Metrics
This subsection introduces essential concepts for understanding centrality measures in network analysis. Centrality
metrics depend on shortest paths between nodes, as illustrated in Figure 1, highlighting distinctions between closeness
and betweenness centrality. Walks, trails, and gossip mcthods are fundamental notions, clucidating how data propagates
through networks. Figure 2 exemplifics different types of routes, showcasing the significance of paths, trails, and walks
in network communication. Nodes with high closeness and betweenness play pivotal roles in information flow, shaping

network dynamics and efficiency.

Figure: A simple network pf/_———
mncipai
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Chapter 31

Development of Hydroponic Root Zone Cooling
System for Selected Vegetables (Lactuca Sativa)
Cultivation Under Crop Protection Structures.

Prol'.D.Deshpnnde', Prof.S.Bhuradkarz, Dr.S.TeIrnndhe’, Dr.H.anare‘, Prof.S.Milmile®

Guru Nanak Institute of Engineering & Technology, Nagpur

ABSTRACT: Hydroponics cultivation method commonly applies for growing leafy vegetables and sometimes fruir
vegetables. Problems commonly associated withhydroponic system are wastes of growing media and liquid, and water
remperature can easily increase under direct sunlight in the rropics region. Thus, this study is conducted to develop
cooling system for hydroponic water rank which can control the water-dissolved nutrient temperatures that suits the
crop growth needs. This paper highlights the development of hydroponics root zone cooling (HRZC) system and the
performance of Lactuca Sativa growing under crop protection structure via HRZC system. It was found rthat the HRZC
system was able 1o distribute and control the hydroponic water-dissolved nutrient temperatures flow to the
hydroponic growing container which has a length of4m long ar different height levels of the structure wall. The
ranges of temperatures that can be controlled using the HRZC system were between 15 °Cro 25 °C which meets the
crop-root zone temperature needs. The process of chilling and controlling the root zone temperatures to the crop-root
requirement seems 1o have impact on Lactuca Sativa growing performance and yield weight where the crop thar
cultivated via HRZC shows a bertter growing performance and yields compared to the crop thar cultivated via

conservative hydroponic method.

KEYWORDS: Hydroponics, Root zone cooling, Crop protection structure.

INTRODUCTION:

Vegetables in Malaysia arc commonly cultivated in open ficld production system, which involves heavy use of inputs
and labour (Farahzety ct al., 2017). In tropical lowland of Malaysia, heavy rainfall, wind and various plant pests and
discases often damage the open ficld grown vegetables. Most vegetables are able to Erow at temperatures between 20
and 35 OC, rain range about 600 to 1250 mmVycar, humidity at 60- 80% and light intensity at 2000-8000 Wm2
(Rezuwan and Mohammed, 2007). The average temperatures between May and August in tropical country is above
35 ©C and between August and February is below 35 OC (Julia, 2004). This inconsistent climate condition is not
suitable for vegetables growth. Thosc climate factors can increase the water temperatures inside the hydroponic tank
and cffects the dissolved nutrient. Malaysia Agnculture Rescarch and Development Institute (MARDI) had
devcloped several cooling techniques in greenhouse to increase the production of temperate crop 1n lowland.
Rescarch have been donc to explore the alternative technology of cooling such as root zone cooling system, misting
fan, evaporative pad and ventilation fan which can reduce the production cost (Ahmad Syafik ct al, 2010). This
root zonc cooling system can be adapted to the hydroponics cultivation method which cnables the water-dissolved
nutrient temperature to be controlled. By manipulating the root zone temperatures with adequate hghting system, it
would increcase the crop productivity (Gossclin & Trudel, 1984). It was reported that the effect of root zone
temperature is greater on root growth cspcg‘ially in carly .slng'c of crop development (Mohammud et al., 201 2). Studies
have shown that crop roots arc more scnsitive to fluctuation in temperature than crop shoots

However, extreme root zonc temperature m-’f‘iP“l“"O" can cause excessive vegetative growth, flower abscission and
poor fruit set. Thus, it is important lO.COI’ISIdCY the crop requirements before planning for cooling technique (Mat
Sharif, 2006). In this study, hydroponic root zone cooling (HRZC) system was developed to cultivate high value
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Chapter 32
Embedded System

Prof.D.Deshpande’, Prof.S.Bhuradkar?, Prof.S.Milmile® Dr.S.Telrandhe®,
Dr.H.Hazare®

Guru Nanak Institute of Engineering & Technology, Nagpur

INTRODUCTION:

Definition and Characteristics: Embedded systems arc specialized computing systems designed to perform specific
asks within a larger system. They are characterized by their real-time operation, low power consumption, and often
constrained hardware resources.

Importance and Applications: Embedded systems are ubiquitous in modern technology, found in consumer electronics,
automotive systems, medical devices, industrial automation, and more. They play a critical role in enhancing

functionality and efficiency in various domains.

Evolution of Embedded Systems: Tracing the historical development of embedded systems, from carly standalone
systems with limited functionality to today’s highly integrated and interconnected devices.

EMBEDDED HARDWARE COMPONENTS:

Microcontrollers vs. Microprocessors: Understanding the differences between microcontrollers (integrated with CPU,
memory, and IO peripherals on a single chip) and microprocessors (CPU-only chips requiring external
components).Sensors and Actuators: Exploring the diverse range of scnsors (c.g.. temperature, pressure, motion) and
actuators (c.g., motors, relays) used in embedded systems for data acquisition and control. Memory Systems: Overview
of different types of memory used in embedded systems, including ROM, RAM, EEPROM, and flash memory, and their
roles in storing program codec and data. Communication Interfaces: Explanation of common communication interfaces
such as UART, SPI, 12C, USB, Ethcmnet, and CAN bus, and their importance in cnabling connectivity and data cxchange

between embedded device.

<
E—V
EMBEDDED SYSTEM
Fig: Embedded Hardware Components
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Chapter 33

IOT-Based Crop Protection System against Birds
and Wild Animal Attacks

Prof.S.Milmile" Dr.S.Telrandh?, Dr.H.Hazare® Prof.D.Deshpande®, Prof.S.Bhuradkar®

Guru Nanak Institute of Engineering & Technology, Nagpur

ABSTRACT:
The main aim of our project is to protect the crops from damage caused by animals as well as divert the animals without

any harm. Crops in farms are many times ravaged by local animals like buffaloes, cows, goats, birds etc. This lcads to
huge losses for the farmers. Farmers can't barricade entire fields or stay on ficld 24 hours and guard it. So here we
propose an automatic crop protection system from animals. Animal detection system is designed to detect the presence of
animals and offer a warning. In this project we used PIR and ultrasonic sensors to detect the movement of the animal and
send signal to the controller. It diverts the animal by producing sound and signal further, this signal is transmitted to

GSM and which gives an alert to farmers and forest department immediately.

KEYWORDS- PIR Sensor, Microcontroller, MATLAB, GPS Module, GSM Module

INTRODUCTION:

Wildlife tracking provides vital insights into animal behavior for scientific and conservation purposes, often involving
location acquisition termed tracking or radio-tracking. Remote methods, including visual and acoustic signals, aid in
animal identification. Designing a strategy to localize mobile phones without GPS, using Bluctooth devices and GPS-
cquipped phones as beacons, proves feasible. The problem is formulated as an incquality defined on the Bluctooth
network, solved using a ncural network with proven convergence and feasibility. Hardware implementation details are
provided, with simulations demonstrating cffectiveness in scenarios like tunnel driver localization and supermarket

customer tracking.

EXISTING SYSTEM:
Boundary walls and solar fences around the sensitive arcas are built to prevent the wild animal attacks. But this system
does not allow the animals to have a large living range and in-dependence of movement. Overhead or underground

structures as in are built to divert the wild animals into a different path not interfering with vehicle traffic. But this system
takes longer duration, labor and morcover not economical and satisfactory some devices of information technology, viz.,

radio collars with very high frequency, global positioning system and satellite uplink facilities, are being used by the
rescarch institutions to monitor the movement of lions, tigers, clephants, olive riley turtles, and other wild animals to

understand their movements and their use pattern of the habitat. But installation of the system becomes difficult and is

not always possible.
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Chapter 34

Condition Monitoring of Drive Trains by Data
Fusion of Acoustic Emission and Vibration Sensors

Prof.S.Bhuradkar!, Dr.H.Hazare2 Prol'.D.Deshpande’, Prof.S.Milmile?, Dr.S.Telrandhe®

Guru Nanak Institute of Engineering & Technology, Nagpur

ABSTRACTS:
Early damage detection and classification by condition monitoring systems is crucial to enable predictive maintenance of

manufacturing systems and industrial facilities. The data analysis can be improved by applying machine learning
algorithms and fusion of data from heterogeneous sensors. This paper presents an approach for a step-wise integration
of classifications gained from vibration and acoustic emission sensors, to combine the information from signals acquired
in the low and high frequency range. A test rig comprising a drive train and bearings with small artificial damages is
used for the acquisition of experimental data. The results indicate that an improvement in damage classification can be
obtained using the proposed algorithm of combining classifiers for vibrations and acoustic emission.

KEYWORDS: Condition monitoring, Vibration, Acoustic emission, Drive train, Data Susion, Machine learning.

INTRODUCTION:

Increasing demand for cfficient, reliable, and available industrial production systems has led to the development of
systems for continuous condition monitoring (CM). By the analysis of sensor signals, failures, and wear can be detected
in an early stage, enabling cost-effcctive predictive maintenance and prohibiting severe damages.

APPLICATIONS AND METHODS FOR CONDITION MONITORING:

A widely implemented application is condition monitoring of bearings. These are critical parts of many industrial drives.
Since bearings exist in a wide range of geometries and are driven at different speeds and loads, CM systems have to be
adapted individually for a sufficient damage detection capability.

A common monitoring approach includes vibration measurements, usually conducted with accelerometers. It has been
successfully applied for the detection of mechanical faults like imbalances [2]. Still, the performance of vibration-based
CM systems suffers when dynamic acceleration levels become low due to slow rotation speeds, when disturbance levels
arc high duc to coupling with noisy gearboxes or other drivetrain components, and in case of varying spceds.CM based
on ultrasonic structurc-borne noisc or acoustic emission has been proven to be an alternative in some cascs [5]. The
mcthod is based on the dctection of impulsive events (bursts) sent out from the rolling contact of damaged bearing
clements. While being very sensitive, disadvantages of the method include the limited range of the impulsive waves in
the mechanical structure and being insensitive to global mechanical faults like misalignment of drive shafts, imbalances
or loose parts. For both methods, vibration approach and ultrasonic approach, a number of signal analysis algorithms
have been developed, cither in time or frequency domain. More recent approaches use the corresponding sensor data as

input to powerful machine learning algorithms.

e
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Chapter 35

Home A ppliances Automation System Using
Bluetooth and Voice Operated Technology

Prof.D.Deshpande’, Prof.S.Bhuradkar?, Prof.S.Milmile®, Dr.H.Hazare* Dr.S.Telrandhe®

Guru Nanak Institute of Engineering & Technology, Nagpur

ABSTRACT:

Now-a-days we are expected to achieve a lot more in a limited amount of time. Thus, our project aims to help by using
Home Automation System which can be controlled via human voice. We will be using android software for the voice
recognition. The software will recognize the voice command given at the microphone and will generate according data.
Today's homes require sophistication control in its different gadgets which are basically electronic appliances. This has
revolutionized the area of home automation with respect to an increased level of affordability and simplicity through the
integration of home appliances with smart phone and rablet connectivity. Smart phones are already feature-perfect and
can be made to communicate to any other devices in an ad hoc network with a connectivity option like Bluetooth. With
the advent of mobile phones, Mobile applications development has seen a major outbreak. Utilizing the opportunity of
automating tasks for a smart home, mobile phone commonly found in normal household can be joined in a temporary
nerwork inside a home with the electronic equipment’s. Android, by Google Inc. provides the platform for the
development of the mobile applications for the Android devices. Home automation system is a mobile application
developed using Android 1argeting its vast market which will be beneficial for the masses. According to the International
Dara Corporation (IDC) Worldwide Quarterly Mobile Phone Tracker, Android maintained its leadership position in
global market share. Bluetooth is a short-range wireless communication technology that comes in handy as the solution
while communicating over an ad hoc network environment like the home environment for connecting the home
appliances with the mobile phones. Bluetooth works over 2.4 GHz frequency range up to the range of 100 m with 1 Mbps
speed, providing a safe and efficient solution for controlling home automation.

KEYWORDS— Liquid Crystal Display (LCD), Operating System (OS). Single Pole Double Throw (SPDT), Personal
Computer (PC), American Standard Code for Information Interchange.

INTRODUCTION:

In today's fast-paced society, clectronic automation has become indispensable for achieving accuracy and efficiency in
various tasks. Whether it's simple arithmetic or complex calculations, clectronic controllers dominate every aspect of
modern life. This project, "Android-based Rolling Display using Matrix LEDs,” bridges analog and digital electronics to
meet user needs partially. With the ability to display predefined messages, this project finds applications in conference
halls, shops, hospitals, and more. Utilizing 8 x 8 Matrix LEDs, the display unit offers versatility and adaptability to
different settings, controlled via Android for message customization.

BASIC IDEA:

Home automation intcgrates everyday devices via the Internet, employing sensors and Bluetooth connectivity for remote
management via smartphones or tablets. The concept of task automation dates to ancient times, evolving during the
Industrial Revolution into modern automation systems. Home automation describes the coordination of R
appliances, exemplified by a centrally ?onmllcd LCD touchscreen pancl, which regulates various devices such as air
conditioners, security systems, and lighting.
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Chapter 36

Microcontroller-Based Compact Webserver for
ADAS to enhance V2V Communication with a
Scalable Web Browsing

Abstract- This research explores the development of an innovative, compact web browsing solution thar leverages
microprocessors or smart chips for vehicle-to-vehicle (V2V) communication within Advanced Driver-Assistance Systems
(ADAS). The study extends the application of microcontrollers to facilitate not only internal website hosting and remote
server analysis but also to support the critical functionality of V2V interactions. These solutions are designed to be
affordable, scalable, and easily transportable, aligning with the demands of modern vehicular systems.

A unique IP address is assigned to each machine, with the capability 1o store and retrieve websites directly from the
microprocessor's memory. This paper initially focuses on hosting static webpages on a portable web server, with the
intent 1o further investigate the incorporation of dynamic webpages in future work.

In addition to the web server functionaliry, this research integrates V2V communication protocols to enhance the ADAS
by providing real-time data exchange between vehicles, thereby improving safery and traffic efficiency. Users can access
the web server through Internet Explorer by entering the device’s IP address, where the home page also functions as the
server interface.

By combining microcontroller-based web server technology with V2V communication. this research aims 1o pave the way
for more connected and intelligens rransportation systems, ultimately contributing 1o the advancement of ADAS and the

broader Internet of Things (l1oT) ecosystem.

Keywords- Microcontroller, Web browser, portable.

INTRODUCTION

The advent of Advanced Driver-Assistance Systems (ADAS) has revolutionized automotive safety and comfort. Central
to ADAS is Vehicle-to-Vehicle (V2V) communication, vital for accident prevention and traffic management. This paper
proposes intcgrating a microcontroller-bascd compact web server with V2V capabilitics, offering scalability and
portability for web browsing and data exchange, especially in ADAS.

Traditional web servers are bulky and maintenance-hecavy, unfit for vchicular networks. In contrast, the proposed
microcontroller-based solution 1s lightweight, cost-cffective, and casily deployable. It stores webpages internally, making
it highly porntable, crucial for real-ime data access in ADAS.

The system assigns unique IP addresses to cach vehicle, enabling direct webpage access. V2V integration enhances real -
time data transfer, crucial for ADAS sensor data processing. Users can browse stored webpages by entering the vehicle's
IP address into Internet Explorer, using the device's homepage as the interface.

This rescarch explores the feasibility of a microcontoller-based compact web server for web browsing and remote data
monitoring. It offers affordable, scalable, and transportable solutions, with potential for dynamic webpage hosting in the
future.

Overall, the proposed solution addresses the limitations of traditional web servers in automotive contexts. It promises to
advance intelligent transportation systems and loT applications, marking a significant milestone in vehicular

communication and safcty.
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Chapter 37

Venture Capitalists Involvement In
- Employment Generation
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Maharashtra, India, Corresponding Author: ashimavarghese8gmail.com
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Dr. Jonathan Joseph >, Shweta Wasnik *

** Assistant Professor, Guru Nanak Institute of Engineering and Technology, Dahegaon, Nagpur,
Maharashtra, India

Abstract: A group of wealthy investors who are willing to invest in any business initiative with a good chance of success
is known as venture capitalists. Regarding the venture capitalist, their involvement is typically expressed in monetary
terms. Investments in venture capital nypically include a sizeable sum being given to a business venture without the
support of any physical assets. The focus of this study was mostly on firms and how venture capital investments affect
economic growth. The findings showed that, in contrast to the entreprencur, venture capitalists were primarily concerned
in the financial aspects of the business. Four different areas of involvement were found by the research of venture activity
involvement patterns: development and operations, management selection. Four key areas of involvement were found
by the research of patterns of involvement in venture activities: financial participation. personnel management,

management selection, and development and operations. According to the study, their varying methods of
assessing risk cause individuals 1o have logically disparate opinions on the risks associated with both agency and
market risk. The most obvious kind of support would be in providing the funds needed to establish businesses that

may thereafter sustain themselves by generating employment.

Keywords : Venture Capitalists, Venture capital investments, Start-up business, Financial Management, Employment

Generation

INTRODUCTION

Basics of Venture Capitalist
There exist firms that are specifically structured to find and finance new ventures as well as established small-scale

enterprises that have potential for growth but lack the necessary funding. When it comes to providing financial support to
people who nced it but lack the necessary credentials to contact organizations like banks, government lending agencics,
or finance firms, venture capitalists are crucial. In addition to their reputation for having strong financial backing, venture
capitalists can offer additional compctencics including technological and management know-how. These also have the
potential to be of great help to pecople who are deficicnt in this area but nonctheless have a proven strategy for producing
amazing moncy. Venture capital (VC) is a form of private equity financing that is provided by firms or funds to startup,
carly-stage, and cmerging companics that have been deemed to have high growth potential or which have demonstrated
high growth (in terms of number of employees, annual revenue, scale of operations, etc.).

A venture capitalist (VC) is an investor who provides young companies with capital in exchange for equity. Startups
often turn to VCs for funding to scale and commercialize their products. Due to the uncertainties of investing in unproven
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INTRODUCTION

Time management techniques for students attending college.

There arc a lot of new experiences and worries in college life. Both the finest and worst of times may be experienced.
The finest things are to learn, mect new people, and spend time alone yourself. Final examinations can be the worst, as
can falling behind in class and doing “all-nighters.” The greatest of times might occasionally give way to the worst of
times. Excessive time spent "socializing™ and meecting new people leads to students missing class, getting behind on
tasks, and "bombing” tests. Stress is a normal and inevitable part of being mortal. It emerges from our cveryday struggles
to meet objectives, interact with people, and adapt to the demands of a constantly changing environment.

For the majority of us, college is a very stressful time duc to the demands of tests, extensive reading, research papers,
grade compctition, financial costs, and decisions about social and professional life. Instead of being defeated and

paralyzed by stress, students can learn how to manage it.

According (Carolyn MacCann a, Gerard J. Fogarty b , Richard D. Roberts , 2012) Main objectives were to ascertain
whether time management mediates the relationship between conscientiousness and achicvement, whether
conscientiousness and time management predict academic achievement, and whether time management benefits part-time

students more than full-time ones.
According to reports, there are ITII‘!I)’ benefits c_onncctcd .(o cmcier.n time management in cducation, and these benefits are
the main focus of many counscling and advisory services provided to both current and at-risk students (c.g., Rowh,
2004). Furthermore, it is c?mmonly acknowlc'dged that in.eﬂ':clivc time management techniques—such as cramming for
tests, failing to meet deadlines sect by academic staff, and improperly allocating time for work assignments—are a major
cause of stress and subpar academic performance (e.g., Gall, 1988; Longman & Atkinson, 2004; Macan, Shahani,
e
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