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Editorial

Dear Sir/Madam,
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We wish our readers an interesting and engaging read.

Editor —in-Chief
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Abstract —

This chapter elaborates on determining the Cascading
Behavioral Pattern of Social Network users. The data
available in social media are usually the user-generated
content, comprising of images, text, video, and so on, and
are unstructured. Social networks users are of various
types who use the platform for varied reasons. Here, the
influencers are a type of social network users, who
influence other users on various backgrounds. The
contact generated by users like videos, posts, images, and
so on, is the major components used for influencing. The
format or pattern of influence may depend on various
factors. For profiling the user in social networks, the
parameters like user actions, patterns of activities,
behavior, posts make a major contribution because these
variables characterize the users. Businessmen take
various steps to promote their products using the
behavioral pattern of users in social networks. The
combination of machine learning algorithms and
natural language processing together works as a
backbone to understand the text content of data and the
user behavioral pattern in social media.

Index Terms- Sentiment-Analysis, Emoticons, Social
Media, Image, Natural language Processing, Machine
Learning

| INTRODUCTION
Facebook and Twitter are the most popular social
media platform in India. Millions of users are
connected from different countries. Sharing of any
kind of post in social media plays an important role
to the society. There are mainly two types of post,
Positive content post and Negative content post. The

negative content post is like a virus in a computer,
where it may damages the different parts of computer
system like hardware, specific software and
important files. In a similar way in a social media the
negative content text/media damages or hurt the
particular people, particular group and the different
community. In last decades the cyber-attack
increases exponentially. In this proposed model, the
detection and analysis of cascading behavior of the
text of social media will be performed. Only new
researches have been done on the cascading behavior
on a social media. Some of the researcher have been
detected the misuse of information by using the
cascading techniques. The proposed model will be
detect and analyze the different circumstances in a
social media, so that the cybercrime and cyber
bullying should not happens in the social media

Il .REVIEW OF LITERATURE
Information cascades [4] [12] [19] over diffusion
restricted social network data is analyze the
embedded webpage of We Chat social media to
detect the cascading behavior. They predict the scale
of cascade in early stage and finally result suggests
the better understanding of viral marketing and
rumor detection. Persuasion [15] [17] news sharing
and cascades on social networks developed the game
theoretical decision model. The model finally make
a decision as whether to share the news with their
followers or not. The result provide the faster and
wider spread of low credibility and false information
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on social network. Diffusion and cascading behavior
[2] [3] [10] [20] in random network based a model of
diffusion is developed where individual behavior of
person in analyzed. Analyzed the spread of new
cascade behavior in a social network by using
empirical distribution. Cascading analysis has been
performed by using the empirical distribution.
Cascading behavior of both for sparse and dense
network have been performed for their experimental
work. A model is developed on random walk based
to predict [5] [6] [13-14] [16] [18] the similarity of
content in a social media on the basis of
geographical, race and caste. The model performed
well as compared to other cascading model. The
machine learning boosting algorithm has been
performed for better efficiency. The model finds out
that the similar thinking and similar characteristics
[7-9] people attracts to each other. The cascading
behavior can be detected through the similar thinking
and interest on same type of object. The object may
be belonging to same class or the object with similar
characteristics. The machine learning regression
model has been used to find out the cascading
behavior. Model is based on the parameter of
common pattern and different pattern of different
user-user relations graph of network by using K
nearest neighbor techniques. Developed an
informative based model to share the good ideas [1]
and behavior to which people are exposed in larger
boundaries of social media. Cascading behavior in
complex social technique network is very
challenging task to restrict the cyber bullying and
cybercrime. Growth as a main route to the formation
of complex networks has been studied in great detail.
Much less effort has been devoted to the
understanding of the complex process of the decline
of networks5. In this context the effect of random
failures and intentional attacks has been investigated
and recently the enhanced vulnerability and
cascading breakdown of interdependent networks or
k-core percolation were shown. Disintegration of
real networks is usually a consequence of interplay
between endogenous and exogenous factors and its

understanding is of major interest for a series of
important questions like the decay of living
organisms, the disintegration of social networks or
the loss of market share in economic competition.
Social contagion like adoption of opinions,
behavioral patterns, emotions or innovations can be
considered as growth of a network of adopters on the
top of an underlying network namely that of social
interactions. Under some circumstances this process
is surprisingly rapid. Social pressure plays a pivotal
role in this context: People are influenced in their
decisions by the opinions of their peers. Analyzed the
effects of cyber bullying [11] [13] by using machine
learning techniques. The effects of cyber bullying
may be suicidal opinion, increase in mental health
problem and other physical weakness. There are
three components in any information diffusion
process: the content, the context that facilitate the
diffusion and the outcome of the process which is the
cascade [5]. The earliest research in this field studied
diffusion in the blogosphere; as new platforms have
emerged, they have been wused to analyses
information diffusion dynamics [2-3]. Research in
the field of information diffusion varied according to
the purpose of study and the diffusion component(s)
that is been taken into consideration. Hence, in their
survey of information diffusion in online social
networks; categorized the research challenges and
approaches in the field into three categories:

1) Detecting popular content.

2) Modeling information diffusion.

3) Identifying Influential.

I1l. PROBLEM DEFINITION

To understand people's thoughts and feelings based
on their proposed text. It gives an overview of the
different sentiments classification approaches and
tools used for sentiment analysis. The machine
learning approach is used for predicating the polarity
of sentiments based on trained data sets. In this study
automated analysis of social media is accomplished
by building predictive model.



IV. OBJECTIVE OF RESEARCH
In this paper main aim is finding to identify different
sentiments of person in different social Medias.
There are few objectives of this study, those are as
follows:
1. To find the group behavior in social media
under uncertain environments
2. To find out the various suggestions by using
social media segregation.
3. To predict socially isolated and socially
integrated in social network.
4. To analyze knowledge transformation in social
media.
5. To detect anomaly in a social media.

V. PROPOSED METHODOLOGY

The input data is based on any social media from
Facebook and twitter. The different community,
different educational standard or based on the
standard of living on different geographical post are
extracted from the social media. Data Pre -
Processing is performed on the next step to convert
it into the same schema so that detection of text
performed easily. The next step is to detect the type
of cascading effect of any comment or post of social
media. Then the next step is to count the number of
positive followers and the number of controversial
followers.. The level of cascading effects is analyzed
and the last step is to perform the machine learning
algorithms to determine the efficiency of the
proposed model.
Types of Learning: In general, machine learning
algorithms can be classified into three types.

e Supervised learning

e Unsupervised learning

¢ Reinforcement learning
Supervised learning: A training set of examples with
the correct responses (targets) is provided and, based
on this training set, the algorithm generalizes to
respond correctly to all possible inputs. This is also
called learning from exemplars. Supervised learning
is the machine learning task of learning a function
that maps an input to an output based on example

input-output pairs. In supervised learning, each
example in the training set is a pair consisting of an
input object (typically a vector) and an output value.
A supervised learning algorithm analyzes the
training data and produces a function, which can be
used for mapping new examples. In the optimal case,
the function will correctly determine the class labels
for unseen instances. Both classification and
regression 13 problems are supervised learning
problems. A wide range of supervised learning
algorithms are available, each with its strengths and
weaknesses. There is no single learning algorithm
that works best on all supervised learning problems.
Supervised learning Remarks A “supervised
learning” is so called because the process of an
algorithm learning from the training dataset can be
thought of as a teacher supervising the learning
process. We know the correct answers (that is, the
correct outputs), the algorithm iteratively makes
predictions on the training data and is corrected by
the teacher. Learning stops when the algorithm
achieves an acceptable level of performance.
Example Consider the following data regarding
patients entering a clinic. The data consists of the
gender and age of the patients and each patient is
labeled as “healthy” or “sick”. Unsupervised
learning: Correct responses are not provided, but
instead the algorithm tries to identify similarities
between the inputs so that inputs that have something
in common are categorized together. The statistical
approach to unsupervised learning is known as
density estimation. Unsupervised learning is a type
of machine learning algorithm used to draw
inferences from datasets consisting of input data
without labeled responses. In unsupervised learning
algorithms, a classification or categorization is not
included in the observations. There are no output
values and so there is no estimation of functions.
Since the examples given to the learner are
unlabeled, the accuracy of the structure that is output
by the algorithm cannot be evaluated. The most
common unsupervised learning method is cluster
analysis, which is used for exploratory data analysis



to find hidden patterns 14 or grouping in data.
Example Consider the following data regarding
patients entering a clinic. The data consists of the
gender and age of the patients. Based on this data,
can we infer anything regarding the patients entering
the clinic?

Reinforcement learning: This is somewhere between
supervised and unsupervised learning. The algorithm
gets told when the answer is wrong, but does not get
told how to correct it. It has to explore and try out
different possibilities until it works out how to get the
answer right. Reinforcement learning is sometime
called learning with a critic because of this monitor
that scores the answer, but does not suggest
improvements. Reinforcement learning is the
problem of getting an agent to act in the world so as
to maximize its rewards. A learner (the program) is
not told what actions to take as in most forms of
machine learning, but instead must discover which
actions yield the most reward by trying them. In the
most interesting and challenging cases, actions may
affect not only the immediate reward but also the
next situations and, through that, all subsequent
rewards. Example Consider teaching a dog a new
trick: we cannot tell it what to do, but we can
reward/punish it if it does the right/wrong thing. It
has to find out what it did that made it get the
reward/punishment. We can use a similar method to
train computers to do many tasks, such as playing
backgammon or chess, scheduling jobs, and
controlling robot limbs. Reinforcement learning is
different from supervised learning. Supervised
learning is learning from examples provided by a
knowledgeable expert. Perspectives and Issues in
Machine Learning: Perspectives in Machine
Learning One useful perspective on machine
learning is that it involves searching a very large
space of possible hypotheses to determine one that
best fits the observed data and any prior knowledge
held by the learner. For example, consider the space
of hypotheses that could in principle be output by the
above checkers learner. This hypothesis space
consists of all evaluation functions that can be

represented by some choice of values for the weights
wo through w6. The learner's task is thus to search
through this vast space to locate the hypothesis that
is most consistent with the available training
examples. The LMS algorithm for fitting weights
achieves this goal by iteratively tuning the weights,
adding a correction to each weight each time the
hypothesized evaluation function predicts a value
that differs from the training value. This algorithm
works well when the hypothesis representation
considered by the learner defines a continuously
parameterized space of potential hypotheses.

VI. APPLICATIONS OF MACHINE LEARNING
Application of machine learning methods to large
databases is called data mining. In data mining, a
large volume of data is processed to construct a
simple model with valuable use, for example, having
high predictive accuracy. The following is a list of
some of the typical applications of machine learning.
1. In retail business, machine learning is used to
study consumer behavior.

2. In finance, banks analyze their past data to build
models to use in credit applications, fraud detection,
and the stock market.

3. In manufacturing, learning models are used for
optimization, control, and troubleshooting.

4. In medicine, learning programs are used for
medical diagnosis.

5. In telecommunications, call patterns are analyzed

for network optimization and maximizing the quality
of service.
6. In science, large amounts of data in physics,
astronomy, and biology can only be analyzed fast
enough by computers. The World Wide Web is huge;
it is constantly growing and searching for relevant
information cannot be done manually.

7. In artificial intelligence, it is used to teach a system
to learn and adapt to changes so that the system
designer need not foresee and provide solutions for
all possible situations.

8. It is used to find solutions to many problems in
vision, speech recognition, and robotics.



9. Machine learning methods are applied in the
design of computer-controlled vehicles to steer
correctly when driving on a variety of roads.

10. Machine learning methods have been used to
develop programmes for playing games such as
chess, backgammon and Go.

VII. EXPECTED OUTCOMES OF RESEARCH
WORK

The model will analyze and detect the behavior of
social media data. The various machine learning
techniques are used and compared with the existing
techniques for the reason of knowledge
transformation in a social media. The group behavior
and anomaly in the social media will also detect and
analyze.

The main motivation behind this research is to define
the, we determine if the sentiment is good or negative
in this study. In addition to its advantages, it aids in
social media monitoring and provides public opinion
on particular subjects. The prime outcome will be
detection of depression in sentiments caused due to
Social media. We will improve the performance of
the system in sentiment analysis to detect depression.
We will build model for finding the sadness,
happiness, customer behavior in sentiment analysis.
The result will be obtained in lesser time using
proposed method. Proposed work can be beneficial
for E-Commerce websites, Social media etc,
enhancing the customer satisfaction. Since it can
deliver more trustworthy signals and information for
a number of data analytics activities using digital
platforms for prediction, we believe sentiment
categorization on sizable amounts of online user-
generated content is advantageous. Because there are
many negative memes centered on racism, religion,
politics, and terrorism and because a high text score
does not always suggest a positive meme, no single
model can analyze all genres in a trend.
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Abstract:

Dy®* doped silicate phosphors have various applications
in status lighting, plasma display panels, LCD
instructions, and long afterglow. In this study, we have
prepared long-lasting Ba.ZnSi-O7 (BZS) phosphor and
Ba:MgSi.O7 (BMS) phosphors doped with dysprosium
rare earth through the Advanced Combustion Synthesis
method. The optical spectrum PL and decline arc of
these phosphors were measured. ForBa:MgSi2O7:Dy**
phosphor, the emission wavelengths are observed at 465
nm (blue) and 578 nm (yellow), and 638nm(red) when
excited at 346 nm. On the other hand, Ba2ZnSi.O7: Dy®*
phosphor exhibits different emission peaks of 487 and
584 nm when excited at 362 nm. Decay constants were
calculated for both phosphors.

Index Terms — Phosphor, Thermo luminescence,
Afterglow, Dosimetry.

Introduction

Luminescence that persists after excitation is removed
is called afterglow or sustained phosphorescence. The
first mention of a permanent phosphorescent material
dates back to AD and dates back to the Chinese Song
Dynasty (11th century AD). The indifferent notes of
the monk's song, the name Xiang-Shan Ye-Lu has a
long history—phosphorescent paint. The painting
shows cows eating grass outside during the day, but at
night, I am resting there. The ink absorbs light and
remains visible in the dark for a while. Long-lasting
phosphorescent material [1]. These long-lasting
phosphors are attracting attention as new functional
materials because the market for road traffic
applications continues to grow. They have become
increasingly popular in recent years. Alkaline earth
metal silicates as next-generation durable fluorescent
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materials for signs, emergency signs, clocks, textile
printing, etc. Aluminates doped with lanthanide ions
result in significantly better properties such as longer
shelf life, Phosphorescence time, higher brightness,
and better chemical stability than the traditional
material previously used with sulfides [2]. The
formation of akermanite structures using Alkaline
silicate doping with Eu?* and Dy*". R.MgSi.0; (C =
Ca, Sr, Ba) co-coated Eu?* and Dy*. lJiang et al.
created CaMgSi-Os: Eu, Dy, Nd, and CaMgSiOy
phosphors that have afterglow characteristics due to
their activation by Eu?*, Dy®", or Nd*" by solid-state
reaction in a diminishing environment. The melilite
structure of Ce®*-doped Ca.Al,SiO; has exhibited
long-persistence Phosphorescence, as reported by
Kodama et al. The list of phosphors includes
BaMgSi,O7: Eu?*, Mn?*[7], CdSiOs: Mn ?*: RE (RE =
Lanthenides) [8], R1PgGiSo2 08: Eu?*, Dy**R) [9],
and CaAl,.Cds. This research investigates the long-
lasting qualities of Ba,MgSi,O-: Eu®* and Ba,ZnSi,O;
phosphors.

Experiment

In this study, phosphorus is manufactured by a low-
temperature combustion method. The components
used: Ba (NOs);, Mg (NOg3)2, ZnO, Dy (NO3),, and
(Si02.xH20). Urea was employed as a combustible
agent while ammonium nitrate served as an oxidizing
compound. The typical molar ratios used in
phosphorus manufacturing are shown in Table 1. All
components with the indicated ratios. The propellant
components, comprising the fuel and oxidizer, were
amalgamated, followed by the incorporation of a
minimal quantity of double distilled water.
Subsequently, the resultant mixture is meticulously
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pulverized and subjected to thermal processing in an
oven that has been preheated to a temperature of
600°C. The expedited heating process induces the
volatilization and combustion of the mixture, resulting
in the formation of a white compound. The entirety of
this procedure is finalized within a matter of minutes.
The powder thus obtained is annealed in a closed
crucible at 900°C in a reducing atmosphere generated
by burning coal. The photoluminescence spectrum is
obtained utilizing a Hitachi F-4000
spectrofluorometer, featuring a spectral slit width of
1.5 nm, across the wavelength range of 300-700 nm.
The decay curves were recorded using a
photomultiplier tube and a conventional current
recording system.

Table 1: Details about the initial substances employed
in the synthesis of diverse silicates, contingent upon
the combustion methodology utilized.

S.N| Compound Starting materials

1 Ba;MgSi.O Ba (NO3). [SiO2.x Dy NH; [Ure
7 Dy3* Mg (NO3), HO  ((NOs)2 [NOs fa
Molar ratio:| 1.97,1 2 0.03 | 35 |35

2 [Ba2ZnSi>0O7 Ba (NOs),,Si0O2.x Dy NHs [Ure
: Dy** ZnO H,O  |(NOs), [NOs fa
Molar ratio:| 1.97,1 2 0.03 | 35 |35

Result and Discussion

Figure | represents the crystal-clear structure of
Ba,MgSi,O7:Dy**Emission peaks are observed at 465
nm (blue) and 578 nm (yellow), 638 nm (red) (Figure
I1) for excitation at 346 nm. The photoluminescence
spectrum shows that under bright (UV) excitation at
346 nm, the white emission originates from a mixture
of three emissions: the characteristic Dy** emission, a
468 nm blue flux (4Fg¢» —6H1s51), a 578 nm yellow
flux (4Fep— 6Hisp) and a 638 nm red flux (4Fgo—
6H112). Because of the shielding effect of the outer
orbit, the 4f electrons of Dy®" are insensitive to the
charge field intensity, but the electrons are situated in
a 5d shell readily detached by this effect. The
maximum scattering point in the mobility region
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varies explosively depending on the characteristics of
the Dy®* environment. Therefore, Dy®* ions exhibited
various emissions in the visible region. Various
silicate hosts have colorful products surrounded by
Dy*" ions. (13) Similar to M,SiOs, MMgSi>O; and
M3sMgSi>Os hosts. Abe et al. (7) observed the
emigration of Ba,MgSi,O-:Eu?* Phosphor in violet
light at 400 nm. Blasse et al. (14) observed the
photoluminescence emigration diapason at 500 nm.

Fig.l, Crystal structure of BazMgSi»O
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Fig.ll, Photoluminescence (PL) spectra of
BazMgSi207: Dy3+

The compounds were exposed to ultraviolet (UV)
radiation (unfiltered emission from the Hg lamp). The
decay curves were recorded using a photomultiplier
tube and a routine current recording system. Upon
exposure to ultraviolet radiation, electrons residing
within the valence band are elevated to the conduction
band, resulting in the generation of free electrons and
holes within the sample matrix. These holes or
electrons may become localized within defect sites
and are subsequently released when thermal energy is
applied at ambient temperature, leading to



recombination with either electrons or holes present in
alternative defect locations. Some electrons after
excitation return to the radiation-free electron traps
and are stored in electron traps created during the
synthesis process at high temperatures. The phosphor
exhibited arc decline using 255 nm light at room
temperature for 10 minutes, as shown in Figure IlI.
The decline is not exponential. At least 3 components
may be visible with decay constants 454.40, 1453.51
and 2611.68 seconds.

Decay instances may be studied through a curve-
becoming approach found totally on the below
relation:

[=B1etV™) + BoelV™ + BgelV™)
Here | represent the intensity of phosphorescence;
B1, B, and B; are arbitrary constants;
tis time;

The decline periods for the exponential components
are represented by 11, 12, Tarespectively. The phosphor
Ba,ZnSiO7: Dy** exhibited a Phosphoresced
spectrum as see in Fig.VI. The wavelengths of
emission spectra of Ba,ZnSi,O;: Dy®* are at 487 nm,
584 nm, and 362 nm. excitation radiation. The
prepared phosphor indicates efficient blue and yellow
emission under UV excitation. The decline arc of the
phosphor illuminated by 255 nm light for 10 minutes
at room temperature is shown. The decline arc shows
no exponential in Figure V. At least two components
can be seen with decline coefficients of 312.6 and
719.19s.
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Fig.1l, Long-lasting decline-arc of Ba,MgSi.O;: Dy**
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Fig.1V, Photoluminescence (PL) spectra of
Ba,ZnSi,0O7: 0.02Dy**

Fig.V, Long-lasting decline-arc of Ba,ZnSi»O7: Dy**

Conclusion

Silicates, mainly based on long-lived phosphorus, are
readily organized by the low-temperature combustion
method. Measurement of photoluminescence spectra
and long-lived decay arcs is studied. The intense, long-
lasting emissions and PL spectra are located. The
parameters, like excitation and emission maxima, and
decay constant, are in correct agreement with the
literature.
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Abstract
The atmosphere has entirely altered these
days, and people are now in competition with one
another to advance in all fields. An increasingly
effective method of analysis is data mining.

Main motive of educational data mining to
empower the learning outcome from analyzing data
that are collected in the teaching process. This
process is very helpful for student to understand
behaviours, learning pattern. Through this we get
more personalized and efficient teaching methods.

Data mining that is known as machine
learning, an algorithm is a collection of rules and
formulas that are used for creating a model.
Through algorithm analyze the data to find specific
pattern and trends to create a model. Through
number of iteration process, it used the analysis
results to find best parameter to construction the
mining model.

Today's world places a high value on higher
education, not only for the advancement of the nation
and society but also for the intellectual growth of the
individual.

The

performance based on test-taking strategy, lunch

proposed method analyzes student

choice, learning activities, parental education level,

math, reading, and writing scores, as well as grade.
The

classification algorithm to direct them by showing

suggested method makes use of a

them the areas in which they still need to improve in
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order to support a student's overall development.
Every student will have access to all the necessary
data through the proposed method.

In this paper, we create a model using the
ensemble learning technique that is used to enhance
the accuracy in order to we divide the students into
groups according to their grades. It will also be

helpful to enhance the results.

Student

Machine

Index Terms:- Orange, Ensemble,

Performance analysis, Data Mining,
Learning Algorithms.
l. INTRODUCTION

Higher education has great significance in
today's world, not only for the benefit of the country
and society but also for the academic growth of the
individual student. Data mining and its techniques are
very useful to analysis and to enhance the student
performance in different areas[1].

In simple terms student performance specify
to how well students get their short-term and long
term educational goals.

Through various perspective like final grade, grade
point average (GPA) and future job opportunities
educators assess student success.

The proposed method determines the
performance of the students. Academic information

includes learning activities, lunch preference, test-
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taking tactics, math, reading, and writing scores, as
well as grades. The collected data will be analyzed
using data mining classification algorithms such as
KNN, SVM, ANN, and Naive Bayes. The
classification algorithm's output will be recognized as
a grade. We can monitor student's strengths and
weaknesses with the use of this grade, as well as
identify areas where they can improve [2].
Ultimately, the most obvious ways to determine a
student's performance are through their parental
education level, learning activities, lunch choice, test-
taking strategy, math score, reading score, writing
score, and grade. In this research paper we used
ensamble learning technique for developing precision
so that we can classify the students on the basis of
their grades.
B.
Machine learning is a part of artificial intelligence
and computer science. Its main purpose is building
a system that learn automatically from givan data
and make decision according to data. Data mining
and machine learning are intimately connected.
B. Ensemble Machine Learning Technique:
To enhance the prediction accuracy this study
employs ensemble technique which uses multiple
classifier’s strengths and combine them instead of
single classifier to more accurate classification
result. This technique achieve better result than any
individual model alone [3].
C. Orange tool:
Orange is a open source machine learning tool it
gives visual programming interface for analysing
data, data visualization and data modelling.
Different type of widgets are available in orange
such as data processing, machine learning,
evaluation, add-ons that gives a respectable user

experience.
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1. OBJECTIVE
» To create a more accurate model.
» To reduce the machine learning error rate.
» Successfully classifying students according to
their grades.
» Developing precision using ensembling learning
technique.
» To analysis of student academic performance
» Effect on student performance.
» What is machine learning?
*  What is algorithm?
»  What is Orange tool?
+ To find the final result
. RELATED WORK

A. Machine learning:

D. Algorithm:

K- nearesrt neighbours(KNN) is a instance based
algorithm that learns by comparing test data t 27
nearby tuple examples from given training set and it
is used their labels for label prediction of new point.
E. Support vector machine (SVM):

SVM is a machine learning algorithm in data
mining. It is a superwised learning method. It is find
the best decision boundary for distributing the
classes. It is used for classification and regration
tasks [4].

F. Neural networks:

Neural Networks are powerful machine learning
model for modelling complex relationship and gives
accurate prediction. It is inspired from human brain

structure and



function. It contain the inter connected node or
neurons which process and transmit information.
G. Adaboost:
Adaboost( Adaptive Boosting) is a machine learning
algorithm. This algorithm integrate multiple weak
classifier into a single strong classifier. initialization
H. Stacking:
Stacking is a ensemble machine learning technique.
It is also known as stacked generalization. It
combines the multiple model strength for improving
the prediction accuracy and reduce errors. Stacking
is used for classification , regression, time series

forecasting [5].

IV. PROPOSED METHODOLOGY
In this research paper we used data set from kaggle.com
this data set contain the student performance including
their mathematics grade, demographical information. In
this Data set include different type of column like gender,
race/ethnicity, parental level of education, lunch, reading

score, writing score etc.
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probability that the difference s negligible,
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File Edit View Window Help
© Cross validation Ewaluation results for target  (Mone, show average over dasses)
P aiiis Model  AUC CA  Fl  Prec Recall MCC -
(U stratified Neural Network 1.000 0992 0992 0.992 0.992 0.958
Ers v TR 5 R SVM 1.000 0.987 0987 0.987 0987 0.932
kMM 0.999 0.991 0991 0991 0991 0.953
(O Randem sampling Stack 1.000 0.994 0994 0.9%4 0994 0.969
Repeat trainftest: 10 -~
Training set size: 66 % ~
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() Leave one out Compare models by:  Area under ROC curve e [ Negligible diff;: 0.1
© Teston train data Neural Network SUM KNI Stack
Teston test data
O Teston test da Neural Network 0.832 0.893 0.746
SVM 0.168 0.819 0.254
kMM 0.107 0181 0.105
Stack 0.254 0.746 0.895

Table shows probabilities that the score for the model in the row is higher than that of the madel in the column. Small numbers show the
probability that the difference is neglgible.
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(O) Cross validation

Evaluation results for target (Mone, show average over dasses)

Mumber of folds: 10 w

Model AUC  CA F1 Prec Recall MCC -
U stratified Neural Network 0997 0.965 0063 0.966 0065 0.819
s Iy e SVM 0.897 0954 0949 0956 0954 0754
KRN 0.934 0971 0970 0572 0971 0.852

© Random sampling Stack 0.998 0972 0970 0573 0.972 0.856

Repeat trainftest: 2 e

Training set size: 25% -

[ stratified
[:l Leave one out Compare models by:  Area under ROC curve legligible diff. [
O Testen train data Neural Network VM kNN Stack

(_) Teston test data

Meural Netwark

= 2 B | ¥ 1000 -|0oDD|- [ 1500 4x1500

Table 111

V. RESULT ANALYSIS:

Classifier Cross validation Random sampling
5 fold 10 fold 2/25
ANN 0.992 0.992 0.966
SVM 0.983 0.987 0.956
ENN 0.990 0.991 0.972
STACKING 0.994 0.994 0.973
Table IV

V1. CONCLUSION:-

We have got the highest percentage of accuracy while
using stacking method of ensemble learning. In
stacking we have stacked all the three model ANN,
SVM, and KNN which giving respective accuracy
percentages in 5 fold cross validation- 0.992, 0.983,
0.990, in 10 fold cross validation- 0.992, 0.987,
0.991, in Random sampling of 2/25 -0.966, 0.956,
0.972 and after stacking the stacked model gives in 5

fold cross validation- 0.994 and in 10 fold cross

validation- 0.994 in Random sampling of 2/25 - 0.973

which is the highest among all.
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Abstract— In this research, a detailed computational
analysis has been carried out to understand the behavior of
heat transfer and fluid flow in microchannel heat sinks
equipped with external micro inserts. These micro inserts
are used to create artificial roughness, which helps in
improving the thermal performance by enhancing
turbulence. Over the years, several studies—both
theoretical and experimental—have been conducted to
develop efficient models for analyzing the hydraulic and
thermal characteristics of fluid flow in microchannels. In
recent times, the use of advanced fluids like nanofluids and
hybrid heat sinks has become increasingly popular due to
their improved heat transfer capabilities. In the present
work, numerical simulations were conducted by taking into
account key parameters such as the type of working fluid,
the material of the heater, the arrangement of the test
section, and the number of mini-channels. The simulation
outcomes were carefully analyzed to identify which factors
had the most significant impact on improving heat transfer.
The simulations considered different volume fractions of
nanoparticles, ranging from 1% to 5%. Key performance
indicators such as the heat transfer coefficient, Nusselt
number, pressure drop, Darcy friction factor, and thermal
resistance were studied in the context of electronic cooling
applications. The study was carried out using ANSYS
FLUENT (version 19.2), where a finite volume method was
applied. The flow conditions were assumed to be single-
phase, laminar, incompressible, and steady, and the
SIMPLE algorithm was used for solving the equations.
Index Terms - Hybrid heat sink, CFD modeling, Heat
transfer.
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. INTRODUCTION

Heat sinks are one of the most commonly used
solutions for managing heat in electronic systems. They
help control the temperature of electronic parts,
assemblies, and modules by increasing the surface area
through the use of fins or pins. Over the past few decades,
the use of pin fin heat sinks has grown rapidly due to
rising heat generation in compact electronic devices. As
modern electronics continue to become smaller and more
powerful, they also produce more heat in limited spaces,
which makes efficient cooling more important than ever.
This has pushed engineers to explore more advanced and
compact cooling options. One such innovation is hybrid
heat sink technology, which has proven to be highly
effective in cooling high-performance and space-
constrained electronic components.

Hybrid heat sinks are now available in many sizes,
designs, and materials to suit various needs. They usually
consist of vertically placed round pins made from copper
or aluminum, which stand out compared to the flat-fin
designs of traditional heat sinks. The rounded,
aerodynamic pins and their all-directional arrangement
allow these heat sinks to dissipate heat more effectively
into the surrounding environment. Because of their
efficient heat transfer, hybrid heat sinks are now widely
used in industries where managing high temperatures is a
challenge.

Although hybrid heat sinks already offer excellent
cooling, certain high-power applications still demand
even better thermal management. To meet these needs,
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advanced versions of hybrid designs have been
developed. These newer models combine round pin
structures with conventional pin fin heat sinks, and due to
their enhanced materials and structure, they deliver even
higher cooling performance.

Splayed hybrid heat sinks are a more recent
advancement in the evolution of pin fin heat sink designs.
Unlike traditional hybrid heat sinks that feature vertically
straight pins, the pins in a splayed hybrid configuration
gently bend outward. This outward bending increases the
spacing between the pins, which helps the surrounding air
to move in and out of the pin array more smoothly. This
design allows better airflow without reducing the overall
surface area available for heat dissipation. The benefit of
wider pin spacing becomes especially noticeable at lower
airspeeds, as weak air currents struggle to move through
tightly packed pins. Thus, the improved airflow in splayed
designs enhances performance under such conditions.

Hybrid pin fin heat sinks still use the same overall
structure as standard pin fin models but differ in the
choice of materials used for the base. In many standard
hybrid versions, the base is made from aluminum or
copper, often with a copper plate added through a reflow
process. This mixed material base helps in better thermal
conduction. In situations where airflow is limited, such as
in natural convection or low-speed fan environments, the
increased spacing between splayed pins can reduce
thermal resistance by as much as thirty percent.
Therefore, splayed pin configurations are particularly
suitable for low or moderate airflow settings and
applications relying on passive cooling.

As the need for compact and efficient cooling systems
grows, hybrid technologies are gaining popularity among
engineers and designers. These heat sinks are often placed
directly on the heat-generating component to make the
best use of the limited space available. For a hybrid heat
sink to work effectively, it must spread the heat quickly
and evenly across its base. If this doesn’t happen, the
areas farther from the heat source won’t contribute to
cooling at all. Compared to heat sinks made entirely of
copper, hybrid models can offer almost the same heat
dissipation capabilities while being much lighter. This is
because copper is around 3.2 times heavier than
aluminum. As a result, depending on the design, hybrid
heat sinks can be significantly lighter than full copper
models of the same size.

Hybrid heat sinks are especially useful for devices
that have compact and highly localized heat sources.
These types of components need larger heat sinks than
their own size to manage the thermal load properly.
Additionally, hybrid heat sinks are ideal for multi-device
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cooling setups, where one heat sink is used to cool several
modules at once. This makes them a versatile and efficient
choice for many modern electronic applications.

Il.  State of the Art

Ameur carried out experimental studies to examine
how well a pin-fin fan-sink system can manage heat. In
their research, they tested pin-fins with different cross-
sectional shapes—cylindrical, square, and diamond. Their
findings showed that cylindrical pin-fins delivered the
most effective overall performance in the fan-sink setup.
Additionally, it was observed that as the pressure or fan
power increases, or as the height of the fins increases, the
thermal resistance of the heat sink decreases, which
results in better cooling efficiency [1].

Anandan and Ramalingam performed a detailed
review of existing literature related to high heat flux
cooling methods wused in electronic devices and
components. They categorized the different cooling
techniques into six main types: air-based cooling, liquid
cooling, heat pipes, refrigeration-based cooling,
thermoelectric systems, and cooling using phase change
materials. This classification helps in understanding
which method is more suitable for a particular application
depending on the heat generation and space constraints
[2].

Huang and colleagues conducted experimental work
focused on horizontally oriented pin-fin structures. Their
study explored how variations in pin-fin shapes and
spacing affected heat transfer. They were able to identify
an optimal pin-fin spacing arrangement that allowed air to
flow effectively through the heat sink, maximizing the
cooling rate. Their analysis also provided useful design
guidelines that engineers can follow for better thermal
performance [3].

Ismail and his research team used numerical
simulations to understand how heat is transferred in heat
sinks when cooled by air impingement, especially under
turbulent flow conditions. They applied a standard
turbulence model to estimate Reynolds stress accurately.
Their results revealed that turbulent airflows significantly
improve the heat dissipation capacity of the heat sink,
confirming that turbulence can be a key factor in
achieving efficient cooling in high-performance
applications [4].

Lee et al. carried out a numerical study focusing on
bubble formation and heat transfer during flow boiling
inside a microchannel equipped with fins. Their research
examined how different fin parameters—such as fin
height, spacing, and length—affected the boiling process
within the microchannel. The simulation results revealed



that when the contact area among liquid, vapor, and solid
surfaces increased due to the addition of fins, there was a
noticeable rise in boiling heat flux, enhancing the overall
thermal performance of the system [5].

Maciejewska et al. performed experimental tests
comparing the thermal efficiency of various fin types,
including straight fins and pin fins with different cross-
sectional shapes such as circular, square, and elliptical [6].
To ensure a fair comparison, the tests were conducted
under the same average airflow velocity and pressure drop
conditions. Based on thermal resistance outcomes, they
recommended the use of elliptical pin-fin heat sinks for
high-velocity situations, while circular pin-fin heat sinks
were considered more efficient at medium airflow speeds
[7].

Piasecka et al. contributed significantly by comparing
heat transfer characteristics based on the positioning of
heat sinks—horizontal versus vertical. Their numerical
results showed that circular pin-fin heat sinks generally
offered better heat transfer than square ones, while
elliptical fins outperformed traditional flat plate fins in all
tested orientations [8]. They further observed that
elliptical fins were more effective in low-pressure-drop
conditions, where minimal pumping power was required,
whereas circular pin-fins performed best when operating
at higher pressure drops and pumping energy [9].

In another study, Piasecka et al. explored how a
corrugated baffle placed inside a rectangular channel heat
exchanger influences the flow of fluid and heat
distribution. The researchers analyzed the geometric
layout of the system and applied computational tools to
assess the outcomes. Trefftz Functions, along with
ADINA software, were utilized to calculate the heat
transfer coefficients and study the thermal patterns within
the exchanger setup [10].

Vlachou et al. conducted a review of different
channel heights and active methods that help improve
heat transfer efficiency in microchannels. Their work
highlighted how certain geometric designs, like offset
fan-shaped and triangular-shaped re-entrant cavities, can
significantly enhance the rate of heat transfer. This review
drew the interest of many researchers toward exploring
thermal behavior in microchannel systems [11].

Wajs et al. carried out experimental research on a
single-phase fluid flow inside a single microchannel.
Their results showed that the measured friction factor
closely matched the theoretical values. However, when
similar experiments were performed on multiple
microchannels, the outcomes did not always align with
the expected theoretical results regarding both flow
transition and friction factor. It was also found that the
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heat transfer and fluid flow characteristics were strongly
influenced by the shape and design of the microchannel
inlet. Inlets with shapes such as rectangular, triangular, or
trapezoidal, and even those with re-entrant cavities,
affected the internal flow behavior and heat dissipation
capability of the microchannels [12].

In another study, Zhuan and Wang used numerical
simulations to investigate boiling flow in a circular
microchannel using two refrigerants—R-134a and R-22.
They employed the Volume of Fluid (VOF) method to
track the liquid-vapor interface throughout the boiling
process. Their simulation outcomes, including the flow
pattern at the outlet of the microchannel, showed good
agreement with what had been observed in experimental
studies. Additionally, the shape and peak of the bubble
frequency distribution at the outlet predicted through the
simulations closely resembled those found in actual
experiments, thus validating their numerical model [13].

I1l.  Methodology

The structural design of the in-line hybrid heat sink
is illustrated in Figure 1, where the direction of airflow
moves along the x-axis. In this setup, the base plate
receives a constant heat flux, while the top surfaces of the
pins are treated as adiabatic, meaning no heat is lost from
them. The average temperature measured along the
surface of the pin at any position x is denoted by Tw(x).
The base of the heat sink, which comes in direct contact
with the heat-generating component, is modeled to
receive a continuous and uniform heat input across its
surface. The temperature of the heat source at the bottom
of the base plate is referred to as Ts.

To analyze this thermal and flow behavior accurately,
time-independent (steady-state) fluid flow equations that
incorporate the effects of turbulence are used. Since the
focus is on heat and fluid transfer, and not on the
conversion of mechanical energy to heat within the fluid,
the viscous dissipation term is ignored in the calculations.
As a result, the fundamental equations that describe fluid
flow—originally represented as Equations 1 to 6—are
adjusted accordingly to reflect these simplifications and
to align with the specific conditions of this hybrid heat
sink model.



Fig : I Hybrid Heat Sink
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V. CFD ANALYSIS
In this study, a fully three-dimensional,

incompressible, and steady-state model was developed to
analyze the performance of a hybrid heat sink made of
aluminum and copper, using water-based hybrid
nanofluid as the working fluid. For numerical
simulations, ANSYS FLUENT 19.2—a widely used
computational fluid dynamics (CFD) tool—was
employed. The simulation process began with the pre-
processing stage, during which a computational mesh was
created using tetrahedral elements. In order to accurately
capture the thermal and velocity gradients in critical
regions, the mesh was carefully refined and expanded in
high-gradient areas.

A discrete scheme based on the SIMPLE (Semi-
Implicit Method for Pressure-Linked Equations)
algorithm was applied, incorporating a first-order upwind
method for solving the flow equations. Depending on the
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geometry used, a fine mesh with up to 346,824 elements
was generated to ensure solution accuracy. To determine
the temperature distribution and velocity field, the
governing momentum and energy equations were solved
iteratively. Initially, low values for relaxation factors
were applied to maintain numerical stability, and these
were gradually increased to accelerate the convergence of
the solution.

The simulation results were grid-independent,
well-structured, and reliable. To validate the numerical
convergence, two separate tolerance levels were
compared, based on the decrease in residual values. The
solver was run until the residuals were reduced by an
additional order of magnitude, allowing a higher number
of iterations to improve solution quality. This ensured that
the computed results remained unchanged in further
iterations, confirming numerical convergence.

A standard practice followed during simulation
was to track scalar properties, such as temperature, along
with residual plots. When these scalar values remained
constant over successive iterations, it was concluded that
the solution had reached convergence, as shown in Figure
2. Furthermore, the cooling performance graph displayed
in Figure 3 clearly indicated that the hybrid heat sink
operated efficiently, successfully maintaining effective
electronic cooling through the use of water-based hybrid
nanofluids and optimized heat sink geometry.

Fig :11 Simulation of Cooling in hybrid sink
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V.  FINDINGS AND ANALYSIS

The findings obtained through CFD simulations, as
illustrated in Figures 2 and 3, clearly highlighted the
superior thermal performance of the aluminum-copper
hybrid heat sink. This hybrid design exhibited lower
thermal resistance and enhanced heat dissipation
capabilities, making it a strong candidate for applications
that demand efficient thermal management. In high-
performance systems where extreme cooling is necessary,
the hybrid heat sink structure proved to be highly effective
in minimizing thermal resistance.

Another important use-case for this type of heat sink
is in applications where the heat sink is significantly
larger than the component generating the heat. In such
cases, the high thermal conductivity of copper becomes
essential, particularly for transferring heat rapidly from
the base plate to the fins, enabling fans placed further
from the heat source to function efficiently. However, a
notable limitation of using copper pin-fin heat sinks is
their relatively higher cost and heavier weight in
comparison to aluminum alternatives.

To address this issue, hybrid heat sinks provide an
excellent compromise. As shown in Table 1, comparative
temperature readings for aluminum, copper, and hybrid
heat sinks—tested with both standard and splayed
structures—demonstrated that hybrid models delivered
performance close to that of copper, but with the added
benefit of being lighter in weight. This makes them a more
practical and cost-effective solution, combining the
thermal efficiency of copper with the lightweight nature
of aluminum. Thus, hybrid heat sinks emerge as a
balanced and reliable option for advanced electronic
cooling applications.

Table 1 Comparative Temperature Cooling

Al Cu Hybrid
Standard 338 329 321
Splayed 331 318 314
VI.  CONCLUSION

The concept of a hybrid heat sink, which integrates a
plate-fin design with immersion-based electronic cooling,
has been explored to enhance thermal management
performance. A detailed computational study was carried
out to assess its efficiency, taking into account the role of
natural convection within the surrounding fluid medium.
This rigorous analysis was also compared with simplified
models to evaluate differences in accuracy and
effectiveness. One of the primary focuses of the study was
to understand how well the hybrid heat sink performs
under changing thermal load conditions over time. The
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results indicated that it is capable of functioning reliably
even when cooling requirements vary. Based on the
computational findings, practical and easy-to-follow
design guidelines were formulated. These guidelines offer
recommendations concerning the optimal geometry and
material properties required to achieve the best cooling
performance using a hybrid heat sink approach. This
makes the concept not only technically effective but also
convenient for practical engineering applications.
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Abstract In the quickly changing economic and
technical environment of today, encouraging
entrepreneurial skills from an early age is seen to
be crucial for innovation and long-term success.
This study looks at how kids"' development of
entrepreneurial abilities and aspirations s
impacted by early educational exposure and
classroom-based entrepreneurial activities. Based
on data gathered from 100 students in Bilaspur
using descriptive analysis, linear regression, and
Pearson correlation, the results show no connection
between entrepreneurial skills and early education.
Nonetheless, it was found that students’
entrepreneurial ambitions were significantly
impacted by classroom-based entrepreneurial
activities. The study provides information about
successful teaching strategies that might motivate
aspiring business owners.

Index terms-Entrepreneurial Education, Early
Learning, Innovation, Student Entrepreneurship,
Classroom Activities, Skill Development.

l. INTRODUCTION
In a time of swift technological progress and
changing economic conditions, entrepreneurship
has become a vital force behind innovation, job
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creation, and sustainable growth. In light of this,
educators and legislators are placing a greater
emphasis on incorporating entrepreneurship
education into the curriculum from an early age.
The cognitive, social and emotional abilities
needed for entrepreneurial thinking—such as
creativity, critical thinking, problem-solving,
risk-taking and resilience—are shaped in large
part by early education.

The study "The Impact of Early Education on
Student Entrepreneurship: From Classroom to
Startup" aims to investigate how students'
development of entrepreneurial abilities and
aspirations is influenced by their exposure to
entrepreneurial concepts and activities during
their primary and secondary school years. It looks
into the relationship between early educational
interventions and likelihood that students will
start their own business in the future. The study
aims to uncover best practices and barriers in
fostering an innovative culture from an early age
by looking at curriculum  frameworks,
instructional strategies, and school environments
that support entrepreneurship.
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The research's importance stems from its capacity
to influence educational policy and practice,
motivating establishments to create learning
opportunities that transcend conventional
academics and equip students to become future
entrepreneurs and change agents.

I LITERATURE REVIEW
Fayolle and Gailly (2015) highlights how
favorable attitudes and aspirations  for
entrepreneurship are  fostered by early
entrepreneurial education. According to the
study, pupils who were exposed to
entrepreneurship earlier in life were more
inclined to think of it as a feasible career path.[1]

Jones and Iredale (2010)demonstrates how
project-based learning and curriculum that
emphasizes creativity may help elementary
schools develop the fundamental entrepreneurial
mindsets that students need to succeed.[2]

Mwasalwiba (2010)examined a number of
entrepreneurial programs and discovered that
introducing entrepreneurship into early childhood
education aids in the development of soft skills
such as risk assessment, leadership, and decision-
making. [3]

Rae (2006) argues that experiential and reflective
learning approaches are the most effective, and
examines how the educational environment in
schools greatly influences the development of
entrepreneurial competencies. [4]

Craft (2005) contends that fostering creativity at
a young age through educational methods that
promote curiosity and varied thinking is essential
to entrepreneurship. [5]

Lithjeand Franke (2003) Students'
entrepreneurial tendencies are greatly impacted
by early parental and teacher support, particularly
when it is connected to official curriculum. [6]
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Neck and Greene (2011) stress that from the very
beginning of school, entrepreneurship should be
taught as a dynamic, action-oriented activity
integrated into real-world problem-solving rather
than as a static subject. [7]

Nabi et al. (2017)demonstrates that kids who
were taught about entrepreneurship in their early
school years exhibited more entrepreneurial
behavior as adults. [8]

1. OBJECTIVES OF THE STUDY

1. To investigate how early educational
interventions influence the development
ofchildren’s entrepreneurial abilities.

2. To examine the connection between
students desire to pursue entrepreneurship
as a career and classroom-based
entrepreneurial activity.

IV. HYPOTHESES

1. HO1: Students' development of
entrepreneurial skills and early educational
exposure do not significantly correlate.

2. HO02: Students' intention to become future
entrepreneurs is not substantially impacted
by  classroom-based  entrepreneurial
activities

V. METHODOLOGY

This study examined the impact of early
childhood education on the development of
entrepreneurial skills and attitudes among
students in the Bilaspur area using descriptive
research approach.

Students from junior colleges and upper primary
and secondary schools in the Bilaspur district
make up the target population. Using an initial
random sampling technique, a sample size of 100
students was selected to ensure representation
actoss: Public and private educational
institutions. .Both urban and rural areas
Secondary (Classes 9-10), Higher Secondary
(Classes 11-12), and Primary (Classes 6-8)



A structured questionnaire with a 5-point Likert
scale (Strongly Agree to Strongly Disagree) was
used to collect primary data.

VI. Data Analysis and Interpretation
Demographic Frequency | Percentage
Variable Category (n) (%)
Gender Male 52 52.00%
Female 48 48.00%
10-12 20 20.00%
Age Group 13-15 45 45.00%
16-18 35 35.00%
Primary School (Grade 18 18.00%
5-7)
ETIERCae ) iddie School (Grade 42 42.00%
8-10)
Higher Secondary
4 40.00%
(Grade 11-12) 0 0.00%
School Tvoe Government School 58 58.00%
P Private School 2 42.00%
Urb 63 63.00%
Background rban °
Rural 37 37.00%
Business 22 22.00%
Parents’ Service (Govt./Private) 41 41.00%
Occupation Agriculture/Labor 25 25.00%
Others 12 12.00%
Yes (via school
Exposure to . - 61 61.00%
Entreorencurshi curriculum/activities)
P P ™o 39 39.00%

Table I. Demographic Profile

The demographic profile of the respondents is shown in the above table. It was discovered that a sample
size of 100 was chosen for data analysis and interpretation, and 130 questionnaires were given to the target
respondents in order to meet this need.

HO1: Students' development of entrepreneurial skills and early educational exposure do not significantly
correlate.

40



Correlations

Activities Because of
that everything My My early
encourage |Classroom training|l've studied in| entrepreneurial | exposure to
creativity, has taught me | school, I am | thinking has | entrepreneurial
innovation, about confidentin | improved asa | subjects has
and business | entrepreneurship, | my ability to | result of my | inspired me to
thinking are | including how to see involvement in | think about
part of my |run a business and | opportunities school launching my
school's come up with and resolve | initiatives and | own business
curriculum, concepts. issues. contests. someday
Activities that Pearson 1
encourage creativity,  Correlation
innovation, and _ )
business thinking are  Sig. (2-tailed)
part of my school's
curriculum. 96
Classroom training has Pearson 146 1
taught me about Correlation '
lentrepreneurship, _ _
including how to runa  Sig. (2-tailed) 157
business and come up
with concepts. 96 96
Because of everything Pearson e -
o . . .22 1
I've studied in school, I Correlation 356 >
am confident in my
opportunities and
resolve issues. 96 96 96
[My entrepreneurial  Pearson. 219" 297" 158 1
thinking has improved Correlation
as a result of m . .
_ uitormy Sig. (2-tailed) 032 003 124
involvement in school
initiatives and contests. 96 9 9 96
[My early exposure to Eearsfn. 044 042 176 270" 1
entrepreneurial subjects orrefation
has inspired me to think _. .
P . Sig. (2-tailed) 671 .684 .086 .080
about launching my
own business someday N 2% 9% 9% 9% %

**_Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).

Table 1. Pearson Correlation
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Table 11 Explore the facts extracted from Pearson Correlation by finding out the connection
between entrepreneurial skills and early educational exposure and it was found that the sig. 2 tailed value
from all the variables found more than commonly accepted alpha value .05, therefore, in this condition, null
hypothesis found accepted and conclude that Students' development of entrepreneurial skills and early
educational exposure do not significantly correlate.
HO02: Students' intention to become future entrepreneurs is not substantially impacted by classroom-based
entrepreneurial activities.

Model Summary

Model

R Square

Adjusted R Square

Std. Error of the
Estimate

3728

138

.090

3.14189

Table I1l. Linear Regression

a. Predictors: (Constant), My involvement in entrepreneurial classroom activities has increased my
confidence |1 my decision to pursue entrepreneurship as a career, My desire to start my own business
has grown as a result of class discussions about startups and business, Projects and tasks pertaining to
entrepreneurship have made it easier for me to envision myself running my own company in the future,
I Ive been inspired to explore entrepreneurship by class activities like startup simulations and business
proposal competitions, Ive been inspired to consider starting a business by the guest lectures or
workshops given by business owners at my school.

Anova?
Sig.
Model Sum of df Mean Square F
Square
1 Regression 142.527 5 28.505
Residual 888.432 90 9 971 2.888 .018°
Total 1030.958 95 '

Table IV. ANOVA
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Dependent Variable: Per Sum

Predictors: (Constant), My involvement in
entrepreneurial classroom activities has
increased my confidence | my decision to
pursue entrepreneurship as a career, My
desire to start my own business has grown as
a result of class discussions about startups
and business, Projects and tasks pertaining to
entrepreneurship have made it easier for me
to envision myself running my own company
in the future, 1 lve been inspired to explore
entrepreneurship by class activities like
startup simulations and business proposal
competitions, lve been inspired to consider
starting a business by the guest lectures or
workshops given by business owners at my
school.

Table I11. Linear Regression

Table Ill and IV explore the outcome released
from the linear regression model in SPSS which
explain that the sig. value found less than
commonly accepted alpha value .05, in this case
null hypothesis found rejected and conclude that
students' intention to become future entrepreneurs
is substantially impacted by classroom-based
entrepreneurial activities.

l. RESULT
The results of the Pearson Correlation analysis,
which sought to study the connection between
early education and entrepreneurial skills, are
shown in Table Il. The findings showed that all
variables' significance (2-tailed) values above the
generally recognized alpha threshold of 0.05. As
a result, the null hypothesis was accepted, and it
was shown that there is no statistically significant
relationship between students' early educational
experience and the  development  of
entrepreneurial skills. On the other hand, the
findings of a linear regression model in SPSS that
evaluated the effect of classroom-based
entrepreneurial activities on students' ambition to
become future entrepreneurs are shown in Tables
Il and IV. A statistically significant link was
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indicated by the analysis, which showed that the
significance values were less than 0.05.
Consequently, the null hypothesis was disproved,
and it was determined that students'
entrepreneurial  ambitions are significantly
influenced by classroom-based entrepreneurial
activities.

Il. CONCLUSION

Two important insights into how early education
affects student entrepreneurship are provided by
the analysis. First off, as all significance values
were higher than the 0.05 cutoff, the Pearson
Correlation results show no statistically
significant association between the development
of entrepreneurial skills and general early
educational exposure. As a sequel, the null
hypothesis was avowed, indicating that kids'
entrepreneurial skills might not be directly
fostered by early schooling alone. The results of
the linear regression analysis, however, show a
different picture. With significance values less
than 0.05, it shows that classroom-based
entrepreneurial activities have a statistically
significant effect on students' willingness to
pursue entrepreneurship. This results in the null
hypothesis being rejected, proving that focused
classroom entrepreneurial interventions have a
beneficial impact on students' aspirations to start
their own business in the future. Collectively,
these results demonstrate how crucial hands-on,
activity-based entrepreneurial education is in
fostering children' entrepreneurial mindsets more
so than conventional early education.
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Abstract: Autonomous robotics has emerged as a
rapidly growing field, driven by advancements in
artificial intelligence, sensing technologies, and
computing power. Robots are increasingly being
deployed in various domains, such as
manufacturing, healthcare, agriculture, and
exploration, to perform tasks that are
challenging, dangerous, or impractical for
humans. The ultimate goal of autonomous
robotics is to create intelligent machines that can
perceive, reason, and act independently in
complex and dynamic environments, without the
need for constant human intervention. One of the
key challenges in autonomous robotics is
enabling robots to learn and adapt to their
environment through experience. Traditional
approaches to robot control often rely on pre-
programmed behaviors or require extensive
manual tuning, which can be time-consuming
and limit the robot's adaptability to new
situations. Reinforcement learning (RL) has
emerged as a promising approach to address this
challenge by allowing robots to learn optimal
behaviors through trial and error interactions
with their environment.

Index Terms -  Artificial
Reinforcement learning,
Autonomous Robotics.

Intelligence,
Algorithms,

. INTRODUCTION

Reinforcement learning is a subfield of
machine learning that focuses on learning
through interaction. In RL, an agent (in this

case, a robot) learns to make decisions by
receiving rewards or penalties based on its
actions in an environment. The goal of the agent
is to learn a policy, which maps states to
actions, that maximizes the expected
cumulative reward over time.[11] RL has been
successfully applied to a wide range of
problems, including game playing . [9] robotics
and autonomous navigation .[6] [14]

The application of reinforcement learning in
autonomous robotics has gained significant
attention in recent years. RL provides a
framework for robots to learn complex
behaviors through interaction with their
environment, without the need for explicit
programming [6] By exploring the environment
and receiving feedback in the form of rewards
or penalties, robots can learn to make intelligent
decisions and adapt to changing conditions
[12]

Deep reinforcement learning, which combines
RL with deep neural networks, has further
advanced the capabilities of autonomous
robots.[1] Deep neural networks enable robots
to learn complex representations of their
environment from high-dimensional sensory
inputs, such as images or sensor readings.[9]
This has led to the development of powerful RL
algorithms, such as Deep Q-Networks (DQN),
Trust Region Policy Optimization (TRPO) and
Proximal Policy Optimization (PPO) ,which
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have achieved remarkable results in various
robotic tasks.[9][10]

However, the application of reinforcement
learning in autonomous robotics also poses
several challenges. One major challenge is the
high-dimensional state and action spaces
encountered in robotic systems.[6] Robots
often have many degrees of freedom and
operate in complex environments, making it
difficult to learn effective  policies.
Additionally, RL algorithms typically require a
large number of interactions with the
environment to learn optimal behaviours,
which can be time-consuming and costly in
real-world robotics applications. [2]

Another challenge is ensuring safe exploration
during the learning process. Robots learning
through trial and error may take actions that
lead to collisions, damage, or unsafe situation.
[8] Balancing exploration and exploitation is
crucial to enable robots to learn effectively
while minimizing risks. Safe exploration
techniques, such as constrained RL Achiam,
Held, and risk-aware RL. [1][2] Have been
proposed to address this challenge.

Sample efficiency is also a critical
consideration in  autonomous  robotics.
Learning from real-world interactions can be
expensive and time-consuming, making it
desirable to minimize the number of samples
required for teach.[6] Model-based RL
approaches, such as Probabilistic Inference for
Learning Control (PILCO) and Gaussian
Process Dynamics Models (GPDMSs) have been
explored to improve sample efficiency by
learning a model of the environment's
dynamics.[3] These approaches allow robots to
plan and make decisions based on the learned
model, reducing the need for extensive real-
world interactions.

Despite the challenges, reinforcement learning
has shown great promise in advancing the
capabilities of autonomous robots. Successful
applications of RL in robotics include robotic
manipulation , and autonomous navigation .[7]
[5] [14] RL has enabled robots to learn
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complex skills, such as grasping objects,
walking on uneven terrains, and navigating in
dynamic environments, without explicit
programming.

The integration of reinforcement learning with
other Al techniques, such as computer vision
and natural language processing, has further
expanded the possibilities for autonomous
robots.[12] For example, combining RL with
computer vision enables robots to learn visual
representations and make decisions based on
visual inputs. [7] Similarly, integrating RL with
natural language processing allows robots to
learn from human instructions and feedback.

In conclusion, reinforcement learning has
emerged as a powerful approach for enabling
autonomous robots to learn and adapt to their
environment. By learning through interaction
and feedback, robots can acquire complex
behaviors and make intelligent decisions in
real-world scenarios. However, challenges such
as high-dimensional state and action spaces,
safe exploration, and sample efficiency need to
be addressed to fully realize the potential of RL
in autonomous robotics. Ongoing research
efforts aim to develop novel RL algorithms and
techniques that can overcome these challenges
and advance the field of autonomous robotics.

This research proposal aims to contribute to the
advancement of reinforcement learning
algorithms for autonomous robotics. By
exploring novel RL algorithms and extensions
that address the challenges of sample efficiency
and safe exploration, this study seeks to
enhance the capabilities of autonomous robots
in various domains. The successful application
of RL in robotics has the potential to
revolutionize industries, improve human-robot
interaction, and enable the deployment of
intelligent robots in complex real-world
environments.



Il. PROBLEM STATEMENT

Despite  significant ~ advancements  in
autonomous robotics, challenges remain in
enabling robots to learn and adapt to complex
and dynamic environments effectively.
Traditional approaches to robot control often
rely on pre-programmed behaviours or require
extensive manual tuning, which can be time-
consuming and limit the robot's adaptability to
new situations. These approaches may work
well in structured and predictable environments
but struggle in more unstructured and uncertain
scenarios.

Reinforcement learning (RL) has emerged as a
promising approach to address the limitations
of traditional robot control methods. By
allowing robots to learn through trial and error
interactions with their environment, RL enables
robots to acquire complex behaviors and make
intelligent  decisions  without  explicit
programming. However, the application of RL
in autonomous robotics faces several
challenges that need to be addressed.

One major challenge is the high-dimensional
state and action spaces encountered in robotic
systems. Robots often have many degrees of
freedom and operate in complex environments,
making it difficult to learn effective policies.
The curse of dimensionality poses a significant
hurdle in applying RL algorithms to real-world
robotic tasks, as the learning process becomes
computationally expensive and requires a large
number of samples.

Another challenge is the need for safe
exploration during the learning process. As
robots learn through trial and error, they may
take actions that lead to collisions, damage, or
unsafe situations. Ensuring that robots can
explore their environment safely while still
learning effectively is a critical concern.
Balancing exploration and exploitation is
crucial to enable robots to discover optimal
behaviours without compromising safety.

47

Sample efficiency is also a major challenge in
applying RL to autonomous robotics. Learning
from real-world interactions can be expensive
and time-consuming, as robots may require a
large number of trials to learn effective policies.
In many real-world scenarios, it is impractical
or infeasible to perform extensive training in
the physical environment. Improving sample
efficiency is essential to make RL practical for
real-world robotic applications.

Furthermore, the scalability and generalization
of learned policies to new tasks and
environments are important considerations.
Robots should be able to adapt and transfer
their learned knowledge to novel situations
without  requiring  extensive  retraining.
Developing RL algorithms that can learn robust
and transferable policies is crucial for the
practical deployment of autonomous robots in
real-world settings.

Addressing these challenges requires the
development of novel RL algorithms and
techniques specifically tailored for autonomous
robotics. These algorithms should be able to
handle high-dimensional state and action
spaces, ensure safe exploration, improve
sample efficiency, and enable the learning of
robust and transferable policies. By
overcoming these challenges, RL has the
potential to revolutionize the field of
autonomous  robotics and enable the
deployment of intelligent robots in a wide range
of applications.

This research proposal aims to explore and
develop reinforcement learning algorithms that
address the challenges of sample efficiency and
safe exploration in autonomous robotics. By
advancing the state-of-the-art in RL for
robotics, this study seeks to contribute to the
development of more efficient, adaptable, and
robust autonomous robots capable of learning
and operating in complex real-world
environments.



I11. LITERATURE REVIEW

Reinforcement learning (RL) has gained
significant attention in the field of autonomous
robotics due to its potential to enable robots to
learn and adapt to complex environments
through trial and error. This literature review
explores the current state-of-the-art in RL for
robotics, focusing on key algorithms,
challenges, and recent advancements.

One of the seminal works in RL for robotics is
the paper "Reinforcement Learning in
Robotics: A Survey" .[6] This comprehensive
survey provides an overview of RL techniques
applied to robotics, including model-based and
model-free approaches, policy search methods,
and value function approximation. The authors
discuss the challenges specific to robotics, such
as high-dimensional state and action spaces,
sample inefficiency, and the need for safe
exploration. They highlight the potential of RL
for enabling robots to learn complex behaviors
and adapt to changing environments.

Deep reinforcement learning (DRL) has
emerged as a powerful approach for tackling
high-dimensional control problems in robotics.
The work demonstrates the effectiveness of
DRL for end-to-end learning of visuomotor
policies. [7] They propose a guided policy
search method that combines trajectory
optimization with supervised learning to train
deep neural networks for robotic manipulation
tasks. Their approach achieves impressive
results on tasks such as screwing a cap onto a
bottle and inserting a block into a shape sorting
cube.

The Deep Q-Network (DQN) algorithm.[9] has
been successfully applied to various robotic
tasks. DQN combines Q-learning with deep
neural networks to learn policies directly from
high-dimensional sensory inputs. [4] Extend
DQN to continuous action spaces, proposing
the Normalized Advantage Function (NAF)
algorithm. They demonstrate the effectiveness
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of NAF on robotic manipulation tasks, such as
door opening and pick-and-place.

Policy gradient methods have also shown
promise in robotic control tasks. Trust Region
Policy Optimization (TRPO) and Proximal
Policy Optimization (PPO). [10] are two
popular policy gradient algorithms that have
been applied to robotics. These algorithms aim
to optimize the policy directly while ensuring
stable and safe updates. [5] Propose the Soft
Actor-Critic (SAC) algorithm, which combines
the Dbenefits of off-policy learning and
maximum entropy RL. SAC has been shown to
achieve state-of-the-art performance on various
robotic control tasks, including locomotion and
manipulation.

Sample efficiency is a critical challenge in RL
for robotics, as learning from real-world
interactions can be expensive and time-
consuming. Model-based RL approaches aim to
address this challenge by learning a model of
the environment's dynamics and using it for
planning and decision-making. Propose the
PILCO (Probabilistic Inference for Learning
Control) algorithm, which learns a Gaussian
process model of the dynamics and uses it for
policy optimization. [3] PILCO has been shown
to achieve high sample efficiency on various
robotic control tasks.

Another approach to improve sample efficiency
is to leverage prior knowledge or
demonstrations. Imitation learning, also known
as learning from demonstrations, involves
learning a policy from expert
demonstrations.[5] propose the Deep Q-
learning from Demonstrations (DQfD)
algorithm, which combines imitation learning
with RL. DQfD initializes the policy with
demonstrations and then fine-tunes it using RL,
resulting in improved sample efficiency and
performance.

Transfer learning and meta-learning has also
been explored to improve sample efficiency
and generalization in RL for robotics. Transfer



learning aims to leverage knowledge learned
from one task to improve learning on another
related task. [4] Propose the Model-Agnostic
Meta-Learning (MAML) algorithm, which
learns an initialization for the policy parameters
that can quickly adapt to new tasks with a few
gradient steps. MAML has been applied to
various robotic tasks, demonstrating its ability
to learn new skills with minimal training data.

Safe exploration is another important
consideration in RL for robotics. Ensuring that
robots can explore their environment safely
while learning is crucial to prevent damage or
harm.[4] provide a comprehensive survey of
safe RL techniques, including risk-sensitive
RL, constrained RL, and safe exploration
strategies.[1] propose the Constrained Policy
Optimization (CPO) algorithm,  which
incorporates safety constraints into the policy
optimization process. CPO ensures that the
learned policy satisfies the specified
constraints, enabling safe exploration during
learning.

Sim-to-real transfer is a promising approach to
address the challenge of sample efficiency and
safe exploration in real-world robotics. Sim-to-
real transfer involves training policies in
simulation and then transferring them to real
robots.[13] However, the sim-to-real gap,
caused by differences between the simulated
and real environments, can hinder the
successful transfer of learned policies. Domain
randomization and domain  adaptation
techniques have been proposed to bridge the
sim-to-real gap and improve the transferability
of learned policies.

Recent advancements in RL for robotics have
also focused on learning from sparse rewards
and handling long-horizon tasks. Sparse reward
settings, where the agent receives infrequent or
delayed rewards, pose challenges for traditional
RL algorithms. [1] Propose the Hindsight
Experience Replay (HER) algorithm, which
allows the agent to learn from failed attempts
by relabeling the desired goal in hindsight.
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HER has been shown to improve learning
efficiency in sparse reward settings.

Long-horizon tasks, where the agent needs to
perform a sequence of actions to achieve a goal,
are common in robotics. Hierarchical RL
approaches, such as the Options framework
[12] and the Feudal Networks architecture. [13]
Have been proposed to address the challenges
of long-horizon tasks. These approaches learn a
hierarchy of policies or subgoals, enabling the
agent to break down complex tasks into simpler
sub problems.

Despite the progress made in RL for robotics,
several challenges and open problems remain.
Interpretability and explainability of learned
policies are important considerations for the
practical deployment of RL in robotics. [12]
Developing RL algorithms that can provide
human-understandable explanations of their
decision-making process is an active area of
research.

Another challenge is the integration of RL with
other perception and reasoning modules in
robotic systems. Combining RL with computer
vision, natural language processing, and
planning techniques can enable more intelligent
and adaptive robotic behaviours. [12] Research
efforts are ongoing to develop integrated
systems that can perceive, reason, and act in
complex environments.

IV. CONCLUSIONS

Despite the significant progress made in
reinforcement  learning for  autonomous
robotics, several research gaps and challenges
remain to be addressed. One major gap is the
sample efficiency of RL algorithms when
applied to real-world robotic systems. Many RL
algorithms require a large number of
interactions with the environment to learn
effective policies, which can be impractical and
costly in real-world settings. Robots operating
in physical environments have limited time and



resources for exploration, making it crucial to
develop sample-efficient RL algorithms that
can learn from a small number of interactions.

Another research gap lies in the safe
exploration of RL agents in robotic systems. As
robots learn through trial and error, they may
take actions that lead to collisions, damage, or
unsafe situations. Ensuring safe exploration
while still allowing the robot to learn
effectively is a challenging problem. Existing
safe RL approaches often impose strict
constraints on the exploration process, which
can hinder the learning of optimal policies.
Developing RL algorithms that can balance
safety and exploration in a more flexible and
adaptive manner is an important research
direction.

The generalization and transfer of learned
policies to new tasks and environments is
another area that requires further research.
Robots deployed in real-world applications
often encounter variations in their tasks and
operating conditions. RL algorithms that can
learn policies that are robust and adaptable to
these variations are essential for practical
deployment. While some progress has been
made in transfer learning and meta-learning for
robotics, there is still a need for more effective
techniques that can enable rapid adaptation to
new tasks with minimal retraining.The
interpretability and explainability of learned
policies are also important research gaps in RL
for robotics. As robots become more
autonomous and are entrusted with critical
tasks, it is crucial to understand the decision-
making process of the learned policies.
However, many RL algorithms, particularly
those based on deep neural networks, produce
policies that are difficult to interpret and
explain. Developing RL algorithms that can
provide human-understandable explanations of
their actions and decisions is an active area of
research that requires further exploration.

The integration of RL with other perception and
reasoning modules in robotic systems is another
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challenge that needs to be addressed. Robots
operating in real-world environments often
require a combination of perception, planning,
and control capabilities. Integrating RL with
computer vision, natural language processing,
and symbolic reasoning techniques can enable
more intelligent and adaptive robotic behaviors.
However, the integration of these different
modules poses challenges in terms of
communication, synchronization, and decision-
making. Further research is needed to develop
frameworks and architectures that can
seamlessly integrate RL with other robotic
subsystems.

Scalability is another research gap in RL for
robotics. Many RL algorithms have been
demonstrated on relatively simple robotic tasks
and environments. However, scaling these
algorithms to more complex and high-
dimensional tasks remains a challenge.
Developing RL algorithms that can handle the
increased complexity and computational
requirements of real-world robotic systems is
an important research direction. This includes
techniques  for  efficient  exploration,
hierarchical learning, and parallel computing.
Finally, the evaluation and benchmarking of RL
algorithms in robotic systems is an area that
requires further standardization. While there
are some commonly used benchmarks and
simulation environments, there is a lack of
comprehensive and standardized evaluation
protocols for RL in robotics. Establishing well-
defined benchmarks and evaluation metrics can
facilitate the comparison and assessment of
different RL algorithms and promote
reproducibility in the field.

Addressing these research gaps is crucial for
advancing the field of RL in autonomous
robotics and realizing its full potential in real-
world  applications. ~ Researchers  and
practitioners need to develop novel algorithms,
frameworks, and evaluation methodologies that
can tackle these challenges and enable the
deployment of intelligent and adaptive robotic
systems in various domains.
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Abstract - Waste Management is one of the
burning issue in current era. Municipalities and
urban local bodies have taken many initiatives
for sanitation and cleanliness of their area. After
launch of swachh Bharat Mission there were a
great impact in the field of waste management in
India. Bhilainagar Township well-known as
‘Steel City’ is one of the oldest Township in
Chhattisgarh has also taken many initiatives for
waste management and developed a SLRM
centre. In this paper the steps taken by
Bhilainagar Township  towards  waste
management and its importance in present
scenario has been taken for study.

Index Terms : Geela Kachara- the kitchen waste

or Green waste, HDPE- High Density
Polyethylene, LDPE- Low density polyethylene,
MSW-  Municipal  Solid Waste, PET-

Polyethylene Terephthalate, PHD- Public Health
Department. PVC - Polyvinyl Chloride, Safai
karmi- the persons engaged for collection of
garbage, SBM- Swachh Bharat Mission, SLRM-
Solid Liquid Resource Management, SWM-
Solid Waste Management, Sukha Kachara.

. INTRODUCTION

In urban area now a days people generally
prefers well packed & wrapped materials. In
current lifestyle use of cartoons, polythene,
plastics, metals, Glass etc. are very common
especially in urban area. It is also a myth in
urban area that packed items are reliable and
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possess good quality of materials however,
unpacked and loose items are inferior in
quality. The Provisions stores items like oil,
grain, poha, wheat, atta, pulse, sugar, masala,
every things are now a days available in
polythene packed in urban area.

At present the market trend is to serve all kinds
of customers. These companies manufacturing
to solve purpose of Liter to milliliter and
Kilogram to gram requirement of different kind
of customers as per their need. Now days pouch
marketing is also in practice and releases a
considerable amount of solid waste in urban
areas. This kind of trend generates more
packing and generation of more solid waste. In
this situation Waste management is a major
issue and challenge from an environmental
perspective

across the world too [1].

Bhilainagar is a big township and also facing
challenges of waste generation in it. So many
steps are time to time taken for waste
management however, after Swachh Bharat
Mission its commitment for clean and green
Bhilainagar Township is almost in practice.
Many initiatives has been taken in this township
for waste management are discussed in this

paper.
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Il.  PURPOSE OF THE STUDY

Bhilainagar Township is one of oldest
Township of Chhattisgarh state. The question
may arises sometimes that, what the steps are
being taken by Bhilainagar Township for its
Solid waste management in current situations.
Moreover, what are the impact of SBM in
Bhilainagar is another important question. Is
Bhilainagar is able to manage current
challenges of Solid waste? In this research
paper answers for these questions are searched
by adopting suitable technique of study.

i. METHODOLOGY

Site survey and Interview technigques has been
adopted for the study. About 65 Residents and
20 officials involved in waste management in
Bhilainagar Township were contacted for the
study. Prepared questioners were asked
randomly to the residents of this Township. For
financial data concerned engineers of Bhilai
Steel Plant were also contacted for the study.

IV. REVIEW OF EARLIER STUDY

In earlier studies related to Bhilai nagar, the
focus was regarding development of Bhilai
Steel plant. The technologies upgradation of
steel making in Bhilai Steel plant are other
topics taken for study. It is felt that regarding
Waste management of Bhilainagar Township
research work or proper study is still awaited.
Considering the gap of research in this field the
topic has been chosen for study.

V. SOLID WASTE MANAGEMENT

PRACTICES IN BHILAINAGAR,
TOWNSHIP
Bhilai as an industrial estate came into

existence with the establishment of Bhilai Steel
Plant [2]. Bhilainagar Township is almost 60
years Old Township constructed after Indo
Rusia agreement 1955 for development of a
Steel Plant in Bhilai [3]. It is a neat and clean
township. Around 40,000 houses for employees
were built in different phases to shape
Bhilainagar Township to accommodate
employees of Bhilai Steel Plant. Provision of
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good quality of drinking water and
underground sewerage system is one of the
important facility to the residents.

In early days there were no issue of Municipal
Solid Waste (MSW) management in Township.
The kitchen waste whatever generated in
Township generally were utilized to feed
nearby cattle & street dogs. At that time there
were no issue of poly waste. But after evolution
of plastic and broad use of Polythene, Poly
propylene, pearl pet in daily life management of
the same is difficult to Public Health
department of the Township.

At that initial stage citizens used to drop
garbage at notified places in each street. A tanks
provided by PHD department in that spot of
street to accumulate the garbage generates in
the street. The PHD department employee
collects the garbage at regular interval and
dumps it in notified trench. There was no
recycling concept of the waste material as such
after certain year the dumping area or trench
become big hills of garbage.

A few year back Municipal Corporation of
Bhilai made certain objection to dump garbage
in trench of Bhilainagar Township area.
However, after notification of Swachha Bharat
Abhiyan Bhilainagar Township Management
also explored ways for proper Municipal solid
waste management. A process of worm
compost started near Jayanti stadium ground
but due to certain objections the same could not
be continued for long. At that time some experts
opined for implementation of Ambikapur
Model for recycling of Municipal Solid Waste
in Bhilai Township. Afterword a team of Bhilai
PHD department visited Ambikapur SLRM
centers to study processing of MSW. Shri AR
Banjara Team member of the committee
expressed that the Ambikapur model is well
maintained model and plays a lead role for
implementation of SLRM (i.e. Solid liquid
Resource Management). The SLRM centers of
Ambikapur started in the year 2014 [4].



Accordingly, Bhilainagar Township
Management has decided to implement
Ambikapur model waste management system
in Bhilainagar Township. Street waste
collection points were stopped by removal of its
tanks from street. Two bucket Green and blue
handed over to citizens of Bhilainagar
Township for door to Door garbage collection.
Citizens were advised to collect Geela Kachra
(Kitchen Waste) and Sukha Kachra (Dry waste,
plastic, polythene etc.) in separate baskets.

Citizens are happy in new policy that they need
not to go other places to drop their garbage as
such there is an easier way of door to door
garbage collection. It is fact that earlier most of
the citizen wait for darkness of night for
disposal of garbage, but now a days handing
over garbage to the representative in day time
is a proud feeling to them.

A SLRM center was developed to manage
Municipal solid waste of Bhilainagar Township
as detailed in this paper. The whole process of
solid waste management adopted by
Bhilainagar Township are Door to door garbage
collection, Transportation to Bhilainagar
Township SLRM Centre, Processing of
Garbage (Geela Kachara), Processing of
Rubbish (Sukha Kachara) & Disposal of Non-
process-able Waste (Land fill) may be seen in
the process chart as follows-

/~/\ - SLAM Centre -~
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' i1 % :
== || xate= |’[
3 s T " ' - C
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V. DOOR TO DOOR GARBAGE

COLLECTION & TRANSPORTATION
TO SLRM CENTER

This is the first and most important stage of
Municipal Solid Waste Management System of
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Bhilainagar Township. An interview with
Supervisor Shri Purnanand Dewangan (Mob-
9617829026) held on 28.10.2022 at the SLRM
Centre. According to him there are 38 team
engaged for door to door garbage collection
along with Tractor Trolley. Each team having a
tractor operator and about 8 Safai karmi (At
least 50 % women).

The Tractor operator Shri Sumer Singh
presently responsible for collection of Garbage
from New Ruabandha Sector and Block no 38
to 93 of Risali Sector area. He informed that
they collect Door to Door garbage in
Bhilainagar Township area. Two colored
(Green & Blue) Plastic buckets were provided
to each residents of Township. The Green
Baskets are used for storage of Kitchen waste
known as Geela Kachra or Garbage and the
second one Blue basket is used for storage of
Rubbish (i.e. Dry Waste like plastic, polythene,
metal , paper etc.).

Shri Sumer Singh further informed that they
collects garbage daily from each residential
buildings and segregate it in tractor trolley by
team members as per requirements. They
separates gradients of collected garbage and
took it in separate bags. Generally
vegetable/kitchen ingredients are separated
from dry garbage. Plastic items, pet bottles,
Water bottles, white polythene, colored
polythene, Cartoons, Glass bottles and metals
are separated on tractor trolley by team
members. They hand over the separated
garbage to the operators of SLRM Centre for
further segregation and processing. Regarding
his job he expressed that he is very much happy
with the job being carried by him to make Clean
and green Bhilainagar Township.

V.11 Bhilainagar Township SLRM center

To understand the processing of Solid Waste
Management System of Bhilainagar Township
and to know functioning of SLRM, Centre
Bhilai, | visited the site on 28.10.2022 at 1.00
PM. The SLRM unit is running by SAIL, Bhilai
Steel Plant. PHD department is looking after



maintenance of the unit and Shri Radheshyam
Gupta is a Contractor for processing of dry
garbage (i.e. Plastic, Glass, Cartoons,
Polythene, Poly fiber, Perl pet bottle, Metals
etc.). It is observed that the SLRM Centre
Bhilainagar Township was started on
24.12.2021.

The SLRM unit of Bhilai Steel Plant is located
in between Newai village and Station Maroda
Basti near Bhilainagar Township at 21.15516°
N, 81.36302°E gradient. It is located at 6.2 KM
from Bhilainagar Power House Railway Station
in south direction and about 10.7 KM in south
east direction from District Headquarter Durg.
The SLRM Centre is hardly 500 Mtr apart from
Durg Utai Main Road. It is spread over 160 X
80 = 12800 Sq Mtr area.

V.111 MAIN STRUCTURES OF SLRM

As per Google Map measurement, the SLRM
Centre is spread over 12,800 Sq Mtr area. At a
glance there are three Main sheds. The First one
Shed size 500 Sq Mtr approx. is being used for
office and segregation purpose. Washing of the
garbage is also took place here.

The Second shed is about (40X16)= 720 Sq Mtr
area. 44 tanks (each size 2.7 Mtr L X 2.25 Mtr
W X 1.45 Mtr Height) are built beneath this
shed for making compost from wet waste
(Green or Geela Kachara).
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The Third Shed is being used as a store as well
as processing Centre for Dry Municipal solid
waste (Sookha Kachara). It is a big shed about
(50 X 21) 1050 Sg Mtr. Some processing

Machines are installed here to convert
polythene, plastics, pearl pet jar, wrapper etc. in
to granules and Cake. Rs 36.5 Lakhs has been
invested for construction of the SLRM unit.[%
There is an arrangement of Toilet and drinking
water to facilitate workers or employee.

This SLRM Centre is built to process in house
solid waste of Bhilainagar Township area. It
covers Residential, Religious, Educational and
Socio-cultural institutions located from Sector
1 to Sector 10 and Risali Sector, Maroda Sector,
Ruabandha & Hospital Sector area. It covers
around 27000 Residential units & 2500 non-
residential units having total population around
1.5 Lakhs.

V.IV PROCESSING OF GARBAGE
(GEELA KACHARA) AT BHILAINAGAR
SLRM CENTER.

The team members of Door to door garbage
collection, handovers the collected Garbage
(i.e. Geela Kachra) to SLRM unit for its further
processing. It contains biodegradable material
therein. At SLRM Centre, the wet/bio-
degradable waste is composted in specially
designed pits & convert it in to Manure.
According to Supervisor of the unit Ms.
Sangeeta Sahu, 10 staff members including
supervisors deputed for processing wet or
Geela Kachra. They collect garbage (kitchen
waste) from door to door collection team and
drop it in these Pits/tanks.



There are 44 Pit/tanks (almost underground)
built about 2.7 Mtr length X 2.25 Mtr Width X
1.45 Mtr height under a big shed about 720 sq
mtr area (40 Mtr X16 Mtr ). These tanks are
used for composting of wet waste. The door to
door collection team handovers the Geela
Kachra to this unit on free of cost.

The team members involved in garbage
collection, drops Geela Kachra in these tanks
and spray bio-culture liquid thereon as per
necessity. The kitchen waste decomposes in
these tank by bio culture addition. In 40 to 45
days the green waste converts in to compost.
They collect slurry liquid of decomposed
material in other separate tank. Bio culture 50
ml (concentrated) is added in 5 Ltr water before
its spray on garbage in tanks for proper
decomposition. At present they are producing
compost but not at all selling their products. As
informed, it will be utilized by Horticulture
Department of Bhilai Steel Plant in future.

While interview with other supervisor Shri
Poornanand Dewangan, he told that they are
collecting approximate 500 Kgs Geela Kachra
and 400 Kgs Sookha Kachra every day. To test
the fact | asked him to share data of earlier days.
As per his daily entry register the nature of
collection of Municipal solid waste from
Bhilainagar Township Area to SLRM Centre
are as under-

Sl Date of Geela [Sookha ([Total
Collection | Kachra | Kachra [Kachra
(Kgs) | (Kgs) (Kgs)
1 | 20/09/2022 471 404 875
2 | 22/09/2022 644 328 972
3 | 28/09/2022 494 426 920
4 | 01/10/2022 515 343 858
5 | 10/10/2022 520 446 966
Total for 2644 1947 4591
5 Days
Average 528.8 | 389.4| 918.2
per day
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V.V PROCESSING OF DRY WASTE
(RUBBISH) AT SLRM CENTER

To know Functioning of Dry Solid waste and
processing | approached to Shri Radheshyam
Gupta, the contractor of SLRM Centre. An
interview held with him, where he revealed so
many things regarding processing of Dry
Waste. According to him the operation system
of SLRM is based on Ambikapur Model.
Earlier he looked out SLRM activities in
Ambikapur for many years. The main process
involved in Dry (Sookha Kachara) waste
processing units are as under:

a. Segregation of Material - According to
Shri Gupta Dry Kachra contains Plastic
items, pearl pet bottles, Water bottles,
white polythene, colored polythene,
cartoons, Glass bottles and metals like
Tin, Aluminum, Iron, Steel, Stainless
steel etc. Generally the garbage
collector segregates the items in
various category in side of Tractor
Trolley as per their knowledge.
However before processing they
separates each ingredient of the
received material. He shown a plastic
bottle to me and told that the bottle is
made of pearl pet, the cape is made of
plastic HDPE. He shown another bottle
where the cap and neck of bottle are
made of Aluminum foil.

Mr. Gupta informed that there are
many kind of plastics being used in day
to day life and received at the SLRM
center. A few of them are detailed as
follows:

e HDPE (High Density Polyethylene)
Commonly used for bottles
of Cleaning solution and soap
containers, Food and drink storage,
shopping bags, freezer bags, pipes,
insulation, bottle caps, vehicle fuel
tanks, protective helmets, faux-
wood planks, recycled wood-plastic
composites.



o LDPE (Low density Polyethylene)-
Trays, containers, work surfaces,
machine parts, lids, ‘6-ring’ drink
holders, drink cartons, protective
shells, computer hardware casings,
playground fixtures (slides and the
like), bin-bags, laundry bags are
manufactured by this material.

e  Polyethylene Terephthalate (PET) it
is one of the plastics commonly
used as bottles for Soft drink, water,
cooking oil bottles, packaging trays,
frozen ready-meal trays, First-aid
blankets, polar fleece.

e  Polystyrene (PS) Cups, takeout food
containers, shipping and product
packaging, egg cartons, cutlery and
building insulation.

e  Polyvinyl Chloride (PVQC)
Commonly used for
making Signage, furniture,
clothing, medical containers,
tubing, water and sewage pipes,
flooring, cladding, vinyl records,
cables, cleaning solution containers,
water bottles.

e Polypropylene (PP). Clothing,
surgery tools and supplies, hobbyist
model, bottle caps, food containers,
straws, crisp bags, kettles, lunch
boxes, packing tape are made by PP.

They separate the above material in the shed
with help of labors manually. Shri Gupta
described that the plastic, polythene etc.
collected are processed in various machines.

b. Cleaning of Material — Generally the
material received from door to door
garbage collection unit are having
foreign materials like dust etc. proper
cleaning of the material is required for
good quality of granules. As such
cleaning of the material (polythene,
plastics etc.) held before its processing.
In this SLRM cleaning Machine is
being used for separating dust or other
particles. Cleaning machine is a typical
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designed rotor type machine where
polythene etc. rotated in a rotor and by
that the foreign particle separates by
gravity.

Shredding of Material- The cleaned
material received from cleaning
machine sent to shredder machine or
grinding machine. In this machine the
raw material cuts in small pieces.
Washing & Drying — The shredded
material sent to washing machine. In
this machine the raw-material has been
washed by water. It is a big tank filled
with water. After washing, washed
material sent to Dryer. Drier is a
centrifugal drier. While rotating the
water particle separates due to
gravitational force.

Mixture Machine- In this machine the
dried material is heated and melted.
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Extrude; ‘Machine — In this Maéhine

the melted material were converted in
wire or cakes. Generally two types of
products are made in this units are
granules and Lumps or Gutta. The size
of granules is generally up to 5 mm
size. However, the Gutta are in cake
shapes and are about 200 to 400 Grams



in weight. Granules are produced from
the material clean in nature. However,
dirty material and multilayers plastics
(wrappers etc.) are being processed for
Gutta. Production capacity of Granules
plant is 2.5 T per day and Plastic
consumption capacity of the plant is
about 5 T per day.

g. Granule Cutter — This machine is used
for shaping final product. The wires
produced from Polythene and plastics
are cut in small pieces up to size of 3 to
5 mm. Granules are prepared generally
from Plastic bags, wires used for
preparation of Bardana, low dense
plastics, pearl pet bottles, High dense
plastics etc.  However Gutta are
prepared from Multilayer Plastics,
Wrappers, colored Polythenes,
Polyesters etc. The plastic waste turn it
into granules and gutta are presently
being sold to interested recyclers.

V.VI DISPOSAL OF OTHER NON-
PROCESSABLE WASTE

The plastic material which are non-recyclable
received in the unit are kept separately in bags
or in bundles. They do not throws these non-
recyclable materials to anywhere but these
materials were handed over to concern recycler
for its further utilization. Mr. Gupta said that
collection of non-recyclable material is an
expensive process but they are committed to do
it for healthy atmosphere and environment.

Metal like Tin, Steel, Iron, Aluminium were
sold to Kabadiwala as processing of these metal
and beyond scope of this unit. The material
other than green waste and Dry waste which is
not usable in SLRM Centre are generally tree
stems, leafless branches, stones are dumped in
notified area. At present these kind of materials
are being dumped near Jawahar udyan ground,
Bhilai. The other non-processable material are
utilized for road making and filling low land
area.
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VI. CONCLUSION OF THE STUDY

In last few decades, environmental issue are

one of the most important issue in
national/international  forum. So  many
initiatives are being taken to improve

environment and hygiene. Burning of solid
waste, its burial and throwing in trench are big
challenges for environment and health.
Bhilainagar Township is an Open Defecation
Free Township since its very beginning at
1960’s. After Swachh Bharat Mission Bhilai
steel Plant has taken many initiatives for
management of solid waste of its Township.
Bhilainagar Township is now managing its
solid waste through a SLRM center Located at
Newai, Bhilai. The capacity of the Unit is many
times than the material received at present. By
development of Solid waste Management
system and processing of solid waste material
efficiently, Bhilai Steel Plant has proven its
commitment for clean and green environment
to the residents of Township. Bhilai Township
is effectively managing its MSW through the
newly installed SLRM Centre.

As compared to 50 TPD capacity the Unit, it is
presently receiving only 1 ton Solid Waste
Material every day. Moreover comparing to 4
to 5 Ton capacity of granules production the
plant is receiving only 400 to 500 Kg recyclable
dry waste every day. It is noticed that the input
in the SLRM unit is quite low as compared to
its capacity. Moreover, scope for revenue
realization though selling of compost needs to
be explored.

A few years back there is a practice to places a
tank in each street for collection of Household
waste. The tanks not only looks in shabby
condition but were also dissipates smell of
molasses. This odor creates health issue to
nearby residents. After commissioning of the
SLRM center for Bhilai Township, the tanks
provided in each street are almost removed.
This SLRM Centre not only assisting
Bhilainagar & Risali Municipal Corporation for
their compliance to SWM rules 2016 but also
proven Bhilai Steel Plant Managements



commitment to make green and clean Bhilai.
Bhilainagar Township is now a days known for
its efficient Solid Waste Management System
like Ambikapur in Chhattisgarh State.
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