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Editorial

Technological changes are happening in every domain and changes are inevitable. Artificial Intelligence (Al) and
Machine Learning (ML) have emerged as highly useful technologies in various aspects for global development.
These technologies have a potential to provide solutions to critical challenges and better decision — making across
various sectors. The applications of these technologies play an important role in shaping the life, economics,
security and environment. One of the main reasons for the importance of Al and ML is automation and efficiency.
Some of the key applications of Al & ML in various sectors in the world are analyzing the large amounts of
data, interpretation of images, enhancing the security measures in various domains, early detection of decease
and diagnosis in healthcare sector, fraud detection in financial transactions, simulation and modeling in scientific
research, operation of self-driving machines like vehicles and drones. In education sector assessment of students’
performance and to identify improvement measures. In case of environmental monitoring, ambient air quality,
climate changes, prediction of cyclones and floods and so on. Other sector where AI&ML can be fruitfully used
is to predict stock markets trends. Certainly, the continuous advancements in Al and ML will help to continue in
shaping various sectors and society as a whole.

Academicians and scientists use conferences and seminars as platforms to exchange their knowledge and abreast
up-to-date on the latest developments in technologies. Deliberations in conferences particularly international
conferences provide a great opportunity to know the developments across the world.

In this context, the JCT College of Engineering and Technology, Coimbatore (Tamilnadu), India has organized
a 2-day International Conference on Technological Advancements in Science, Engineering and Management
(ICTASEM-23) with aa objective to provide an opportunity for talents from across the world in the fields in
engineering, science and management.

The editorial board of IJTE has accepted to publish 54 identified papers of ICTASEM-23 as a June 2023 special
issue. We are sure that Vol. 46, June 2023 special issue of IJTE will provide a worthy information to the readers.

New Delhi Editor
20th July 2023
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Editorial

Technological changes are happening in every domain and changes are inevitable. Artificial Intelligence (Al) and
Machine Learning (ML) have emerged as highly useful technologies in various aspects for global development.
These technologies have a potential to provide solutions to critical challenges and better decision — making across
various sectors. The applications of these technologies play an important role in shaping the life, economics,
security and environment. One of the main reasons for the importance of Al and ML is automation and efficiency.
Some of the key applications of Al & ML in various sectors in the world are analyzing the large amounts of
data, interpretation of images, enhancing the security measures in various domains, early detection of decease
and diagnosis in healthcare sector, fraud detection in financial transactions, simulation and modeling in scientific
research, operation of self-driving machines like vehicles and drones. In education sector assessment of students’
performance and to identify improvement measures. In case of environmental monitoring, ambient air quality,
climate changes, prediction of cyclones and floods and so on. Other sector where AI&ML can be fruitfully used
is to predict stock markets trends. Certainly, the continuous advancements in Al and ML will help to continue in
shaping various sectors and society as a whole.

Academicians and scientists use conferences and seminars as platforms to exchange their knowledge and abreast
up-to-date on the latest developments in technologies. Deliberations in conferences particularly international
conferences provide a great opportunity to know the developments across the world.

In this context, the JCT College of Engineering and Technology, Coimbatore (Tamilnadu), India has organized
a 2-day International Conference on Technological Advancements in Science, Engineering and Management
(ICTASEM-23) with aa objective to provide an opportunity for talents from across the world in the fields in
engineering, science and management.

The editorial board of IJTE has accepted to publish 54 identified papers of ICTASEM-23 as a June 2023 special
issue. We are sure that Vol. 46, June 2023 special issue of IJTE will provide a worthy information to the readers.

New Delhi Editor
20th July 2023



A REVIEW ON IMPACT OF BUSINESS ANALYTICS ON

HUMAN RESOURCES MANAGEMENT

GOPIKA P
Assistant Professor, School of Management Studies,
Karpagam College of Engineering, Coimbatore

ABSTRACT

The main aim of this paper is to have an idea about how business analytics create impact on human resources
management. This paper done on the bases of several published articles on the topic impact of business analytics on
human resources management. Our review of these articles addresses the following conceptual context (1) Human
resources management (2) Business analytics (3) Steps For Implementing HR Analytics In An Organization (4)
Impact of business analytics on HR (5) Future opportunities of Business analytics on HR. We conclude that
Business analytics is a high-tech system that combines efforts to execute a variety of marketing, financial, human
resource, production, and operations management duties. It also keeps records, sorts data, analyses it, and creates
reports for managerial decision-making. HR professionals can acquire and evaluate data with the aid of business
analytics to make better decisions. HR can effectively forecast the future of the workforce by using sophisticated
statistical analytics. HR encompasses the entire workforce and focuses on the human side of the organization,
keeping track of information about current employees, salaries, expenses, new hires, retirement statistics, and
much more. As a result, business analytics on HR will be extremely important to all businesses, play a significant
part in all elements of the growth of the organization, and aid in decision-making and strategy planning in order to
achieve the firm’s objective.

Keywords : Business analytics, Human resources, Data Analyzing, Decision making

INTRODUCTION

The goal of human resource management is to use
all available tools, techniques, practices, strategies,
methodologies, and measures to assess how well
employers and employees collaborate to meet
organizational objectives. As the human resources
department contributes to successful organizational
performances by establishing a link between HR
actions and financial outcomes, human resources play a
crucial role. Only the human resources function of any
organization lagged behind owing to reliance on metrics
and scorecards of data that can be quantified, despite
the fact that every function of any organization plays a

utilize the wealth of data they possess. Professionals
in human resources could be unsure of what data has
to be collected, measured, and analyzed. They can also
lack the analytical skills necessary to enable data-driven
decision-making. The most crucial asset and one of the
best investments for any firm to provide it a permanent
competitive advantage is human capital. HR strategy’s
financial impact is not routinely measured. There
has been a dearth of analytical insights about where
investments are made, what form those investments
take, their impact, and the best ways to move resources
and procedures, as well as a lack of awareness and
visibility of how human capital is handled in many

significant role as their results can be easily examined.
When it comes to the pandemic, HR requires business
analytics the most. According to a contributor, HR data
is essential for making strategic business decisions
that result in positive company outcomes and plays a
significant role, particularly during the pandemic time.
According to the Wall Street Journal, human resources
automation is used by about 40% of businesses.
However, a lot of HR departments fail to effectively

firms.

REVIEW OF LITERATURE

According to Alessandro Margherita, the rise of a global
workforce and the growing importance of business
analytics as a strategic organizational competency have
a considerable impact on the management of human
resources today. While the previous ten years have
seen a significant amount of work on human resources
analytics, a systematic identification and classification
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of critical subjects has not yet been done. A conceptual
contribution that aims to provide a thorough explanation
of concepts and research areas linked to HR analytics
is particularly welcome in a paper on human resources
analytics.

According to Shilpi Narula, this paper offers insights
on employing analytics in the HR sector. The report
highlights a number of analytics’ forms and applications.
This paper has covered descriptive, prescriptive, and
optimizing analytics. Additionally, this study aims
to present the actual results of studies on the use of
analytics and its applicability in the HR sector. This
document lists various analytics-related techniques.
According to HR Analytics: Its Use, Techniques, and
Impact, there is a connection between HR analytics and
both individual and organisational performance.

According to Frank Acito and Vijay Khatri, business
analytics is a revolution that cannot be missed. Business
analytics is really about getting the most out of data.
Data has recently been dubbed “the new oil” rather than
the “sludge of the information era.” While data can be
used to generate new products and services, find market
niches, and spot fresh opportunities, it is also infamously
unstructured and difficult to extract value from. We first
propose a structural framework for obtaining value from
business analytics in this Guest Editors’ Perspective.
Aligning strategy, desired behaviours, and business
performance management with analytical activities and
capabilities is necessary to derive value from data. The
next section of Business Analytics: Why Now and What
Next introduces three special pieces that go into great
detail about how business analytics is used to manage
supply chains, accounting, and healthcare.

The goal of this article, according to Manuela Nocker
and Vania Sena, is to examine the prospects talent
analytics presents to HR professionals. Over the past
ten years, approaches for the analysis of vast amounts
of data have become significantly more accessible,
and firms have begun to employ talent analytics to
manage their personnel. In addition to highlighting
the distinctions between talent analytics and other
branches of business analytics, this article explores
the advantages and disadvantages of using talent
analytics inside an organization. Several case studies
on how talent analytics may enhance organizational
decision-making will be covered. We will highlight
significant pathways from the case studies by which

the talent analytics implementation can enhance HR
performance and ultimately the performance of the
entire organization. This study outlines the costs (in
terms of data governance and ethics) that the broad use
of talent analytics can produce while also emphasizing
the opportunities that talent analytics offers enterprises.
Last but not least, it emphasizes how crucial trust is
for supporting the effective implementation of talent
analytics initiatives in Big data and human resources
management: Talent analytics emergence

CONCEPTUAL CONTEXT
Human Resources Management

Theprocess ofhiringemployees, educating them, paying,
setting policies controlling and creating retention plans
is called as human resource management. In the past 20
years, there has been substantial update in the subject of
HR management, increasing its significance in today’s
organizations. It involved managing payments, sending
birthday cards to the employees on their birthdays,
planning business trips, and to assure that works are
completed on time.

Business Analytics

A business analyst validates business needs and
recognizes and resolves business problems. They act
as a middleman between the stakeholders and the IT
team. Through data analysis, business analysts assist
companies in improving their procedures, goods,
services, and software. To close the gap and boost
production, these adaptable professionals operate in
both the corporate and information technology sectors.
Business analysts act as an intermediator between IT
team and top-level management by identifying the
issues that are faced by the company, finding solution
for the problems and giving proper solution and
suggestion as a report with the help of data visualization
tools. Business executives and users are engaged in
communication with corporate analysts to understand
better regarding how data changes the methods,
products, software, facilities and electronics might
develop productivity and create value. They have to
talk about these ideas while contrasting them with what
is financially, practically, and operationally possible.
Depending on your position, you could use data sets
to enhance products, tools, programmes, services, or
procedures.
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HR Analytics Implementation Process in an

Organization

For HR Analytics to be successfully implemented
in a business, a structured strategy is necessary.
Implementing such a process involves significant direct
and indirect costs, making it even more crucial for firms
to have well-organized processes in place for doing
so. The major steps involved for implementing such a
process are as followed

Step 1: Identifying the organization’s main areas or
concerns

It deals with determining the company’s most pressing
issues or areas. The most crucial function in deciding
the same will be played by medium and upper level
executives. Any analysis will be centered on validating
an executive’s suspicion rather than completely
analyzing and solving the problem if the critical issue
the company faces is not resolved in the context of the
bigger business.

Step 2: Constructing a Conceptual Model to Direct the
Analysis

The second process involves creating a model to show
how organizational processes in the chosen domains
move. It is necessary to determine the pertinent data
that must be recorded at each step of this process. It’s
also important to comprehend how the interpretation of
the results may be constrained by missing data.

Step 3: Collect and handle pertinent data

Significant data that can be examined is captured.
Organizations frequently begin gathering data that is
not necessary or sanitizing data that could be crucial.
Therefore, it is necessary to gather pertinent data that
can offer useful information, and various databases that
include data that is similar must be integrated. The data
must be processed after it is collected so that it may be
evaluated.

Step 4: Use analytical methods and tools

Entails using various analytical tools and approaches to
the pertinent data collected to provide useful knowledge
that will benefit the organization. This should deal with
the problem in a way that is useful and pertinent to the
company. There are numerous analytical and statistical
tools accessible, and each one has advantages and
disadvantages of its own. In light of the cost to the
organization, complexity, and volume of data to be

examined, as well as the influence it will have on the
organization, the tool needs to be carefully picked.

Step 5: presenting a valuable solution to the stakeholders
using the data that has been examined

The processed data must be presented in a way that
the various process stakeholders can understand. The
findings must be consistent with the management
practices and organizational culture. To link the findings
of the analyses with the stakeholders’ business expertise,
the various stakeholders should be actively involved in
the discussions. The stakeholders’ contributions will
shed light on the outcomes and show how to proceed
with transformative measures.

Step 6: Designing and implementation of the Action
Plan

In order to ensure that the desired result is realized, this
phase divides the action plan into a series of steps that
should be passed out. According to achieve the desired
results, the proposed solution must be transformed into
a set of sustainable actions that are routinely monitored.
At each stage, these tasks must be successfully
implemented using the instruments and procedures that
are necessary. It’s important to be clear about the various
stakeholders’ roles in carrying out the action plan.

Impact of Business analytics on HR

Business analytics on HR are supporting organizations
of every level and including all areas in today’s data-
driven world in making choices on hiring, management,
and talent. HR metrics are commonly used by the
organizations to hire employees, satisfy their needs and
compensation. This is advantageous because it enables
businesses to gather and evaluate data that can both
boost revenues through more precise client targeting and
save expenses through enhanced business procedures.

In response, businesses are forming people analytics
teams, swiftly upgrading antiquated software, and
combing few HR analytics teams into an individual
strategic role. These days, businesses use labour data to
forecast their financial performance. Though every HR
problems cannot be able concerned by the HR analyst,
they could provide experienced HR staffs for a proper
analysing of how organizations work and supporting
them in designing strategy that effectively invest in
skill while observing a variety of workplace initiatives,
including recruiting, development, engagement,
productivity, accountability, and retention. This is
according to a top workplace intelligence expert.
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Future opportunities of Business analytics on HR

The next big thing in HR is business analytics.
Many organizations or companies are actively hiring
business analysts, finance analysts, HR analysts, data
analysts, and marketing analysts. Among these, one
of the most useful applications of HR analytics is
modelling potential changes in the company’s future
talent hiring practices. It plays a significant role in all
specializations, including marketing, human resources
management, finance, etc. The hiring, retention, and
engagement of personnel can have an influence, as the
HR staff can determine. HR analytics can be used in the
workplace in two different ways. According to startup
focus, teams may more effectively allocate talent pool
resources such as cost per hire, revenue, and expense
per employee.. The policies and decisions that may have
an impact on business culture can be recommended by
HR professionals with knowledge of the situation. As
a result, business analytics on HR will be extremely
important to all businesses, play a significant part in
all elements of the growth of the organization, and aid
in decision-making and strategy planning in order to
achieve the firm’s objective.

CONCLUSION

Business analytics is concern about implementation of
effective decisions, this is not the type of decision system
that was traditionally done, which mostly depended on
intuition, endure and feelings, but rather the kind that
depends on data, evidence, and computer, mathematical,
and statistical sciences. This chapter gave a general
overview of human decision-making and discussed
how business analytics may improve it to produce more
precise and useful results. Implementing HR analytics
can benefit any firm because it is a crucial component of
data management. However, as the aforementioned has
demonstrated, managing, analyzing, and interpreting
data isn’t always simple, therefore businesses must
approach HR analytics gradually. The awareness
that the influence the data can have on organizational
decision-making, rather than the magnitude of the
measured data, is the key to successful HR analytics.
HR analytics should be viewed as something that has
the potential to add value across the entire organization,
not just in the HR department.
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ABSTRACT

India is mostly a farming nation. The majority of Indian households place the highest importance on their work in
agriculture. Agriculture has a significant impact on the growth of the country. Irrigation is the process of watering
plants to promote growth. The deficiency of water in agriculture in India has made for optimal use of water. By
using the Internet of Things (IoT), the wastage of water can be minimized. IoT is an emerging technique that
paved the way for automating water irrigation. loT-based irrigation in the agriculture field helps in the optimal
use of water. An automatic irrigation system using Node MCU is a system that allows for the automated watering
of plants. Node MCU, an open-source firmware based on the ESP8266 Wi-Fi chip, controls irrigation equipment.
The Blynk app is a powerful tool for remotely controlling and monitoring Internet of Things (IoT) devices from
a mobile device. It offers an easy-to-use user interface for designing personalized control interfaces with widgets
like buttons, sliders, and graphs. The user monitor and control IoT devices from anywhere. The farmer can be able
to control the irrigation by using the IoT and by the Blynk app. If the system is switched on, the motor is about
to pump the water to a part of the field for a particular period and after the particular period the motor is about to
water the another part of the field and then the motor automatically switches off. The proposed system has been
designed to overcome the unnecessary water flow into agricultural lands. Also reduces the manpower to monitor
the watering process and also reduces the cost of wages. Overall, the automatic irrigation system can significantly
benefit farmers in improving their crop yield and reducing water usage, contributing to sustainable agricultural
practices.

Keywords: 10T, Node MCU, Blynk App, Wi-Fi
INTRODUCTION

Irrigation plays a critical role in modern agriculture, and
it is essential to ensure that crops receive adequate water
to grow and produce high yields. However, traditional
irrigation methods, such as flood irrigation and manual
watering, are inefficient and can lead to water wastage

quality while consuming less water. In the rapidly
developing digital world, wireless sensor networks
support advanced technologies. All parts of farming
and agricultural operations will be automated via the
Internet of Things (IoT) to increase productivity and
competitiveness[6][12].

and reduced crop yield. Moreover, water scarcity and
the increasing cost of water have made it imperative for
farmers to adopt more sustainable irrigation practices.
Automatic irrigation systems have emerged as a viable
solution to address these challenges.

To effectively irrigate the agricultural area, smart
irrigation systems may be deployed. Smart irrigation
system’s main goal is to increase crop yield and

IoT is changing the agriculture domain and empowering
farmers to fight with the huge difficulties they
face. Agriculture must overcome expanding water
deficiencies, and restricted availability of lands, while
meeting the expanding consumption needs of the
world population. New innovative IoT applications
are addressing these issues and increasing the quality,
quantity, sustainability, and cost-effectiveness of
agricultural production. The Internet of Things (IoT)
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is a technology where a mobile device can be used to
monitor the function of a device. The Internet of Things
(IoT) is concerned with linking communicating devices
that are placed in various places that could be far from
one another.

Water is an essential component of agricultural
productivity and is important for food security. 20 percent
of all farmed area is used for irrigation agriculture,
which generates 40 percent of all food produced
globally. The productivity of irrigated agriculture is
often at least twice that of rainwater agriculture per unit
of land, allowing for the greater variety of crops and
output efficiency.

Demand of water resources is expected to grow as a
result of population expansion, urbanisation, and
climate change, with an emphasis on agriculture. By
2050, the world’s population is projected to reach
over 10 billion, and whether they live in cities or in
rural areas, they will all require food and fibre to meet
their fundamental needs. By 2050, it is predicted that
agricultural production will need to increase by roughly
70% due to these factors, as well as the rise in calorie
and complex consumption of food that comes along
with economic development in the developing nations.
Global Trends in Agricultural and Total Water Withdrawals and
Consumption
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Fig. 1. Water Forecasting of Agriculture
CONVENTIONAL METHODS

Furrow irrigation is one of the earliest types of irrigation
where water is absorbed and transported through the
soil surface. This irrigation technique is less expensive
than sprinkler or trickle irrigation. As a result, there

is a higher concentration on increasing this irrigation
method’s efficiency[1][2]. It is extremely challenging,
time-consuming, and tedious to manually water the
entire field because agricultural land is typically very
huge. The entire space is divided into rows or sections
through which the water flows[3]. A single individual
cannot determine whether the water has reached the
end of the row. As a result, individuals are engaged to
perform this monitoring task[9]. Someone must stand
there and continuously examine or monitor if the soil is
properly hydrated. So, the farmers pay those doing this
extra labour between 1800 and 2400 per month.

Fig. 2. Furrow Irrigation

Surge irrigation is a technique in which water is
periodically delivered through a series of on-and-
off procedures. This has been demonstrated to yield
excellent outcomes in the fields[13]. Surge irrigation
has successfully reduced the process’s need for water
by 22%. The irrigation’s effectiveness has increased by
29%. However, manual irrigation won’t produce better
outcomes because it takes a lot of time and necessitates
frequent soil moisture checks by the farmer. Therefore,
it would be best to automate this surge watering.

Fig. 3. Drip Irrigation
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The existing system proposes a technique of automate
the water pump in the field by giving a phone call. The
call gives a trigger to the motor and switches on it and
pumps the water to the field. In that case continuous
monitoring of the water flow is needed and it increases
the man power and wages also. It also affects the
personal work of the person[11][14].

Fig. 4. Sprinkler Irrigation
PROPOSED METHOD

The proposed system will be useful to irrigate the water
in the fields automatically. The main aim is to reduce the
manpower needed for irrigation and also reduce water
wastage. The entire system is controlled and operated
by the Node MCU. The Node MCU is the Wi-Fi-
enabled microcontroller unit, where the entire system
is connected via Wi-Fi[5]. The Node MCU controls the
valves, the motor, and the relays based on the input and
commands given by the user[4][8]. The user can able
to give the commands to the Node MCU via the Blynk

Appl[6].

The Blynk App is connected mutually with the Node
MCU by the use of the internet. The duration of the
running time of the motor is fixed in the Blynk App. The
motor is switched on by the command given by the user
in the Blynk App. Then the running time and closing
time of the motor will also be fixed in the Blynk App.
The entire system is in the need of the internet primarily.
By implementing the system in the real world, we can
able to reduce manpower and water wastage and also
ensure the health of the crops. By using this technique
crop production also increased.

=
MOBILE |~ . P "
NODE MCU - RELAY -\'.-\I.\"I:].
— ReLAY

Fig. S. Block Diagram
EXPERIMENTAL ANALYSIS

The primary component of the automatic irrigation
system is the Node MCU. The Node MCU gives the
command to the relay, the water pump, and the solenoid
valves based on the input given by the user. The Node
MCU is connected to the internet for controlling these
devices. The Relay is used to switch on and off the
water pump and solenoid valves. The water pump is
used to irrigate the water in the fields. The solenoid
valves are used to open and closure the valves and to
change the direction of the water flow in the field. The
Node MCU is controlled by the user by using the Blynk
App. The Blynk App is a mobile application that paves
the way to the way to the user to control the system.
The Internet plays an important role in the automatic
irrigation system.

Table. 1. Components with Parameter Ratings

S.No Components Parameter Quantity
Ratings
1 Node MCU ESP8266 1
(3.3Vto
3.6V)
2 Solenoid Valve 12V 2
3 Water pump 12V 1
4 Relay 12V 3
5 Blynk App - -
6 Voltage 5V 1
Regulators
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The ESP8266-12E Wi-Fi System-On-Chip serves as
the foundation for NodeMCU. It is open-source and
built on firmware that uses Lua. Since Arduino does
not support wireless operation, it is ideal for Internet of
Things projects, particularly other Wireless connectivity
applications. This chip and the Arduino are both
prototyping boards featuring microcontrollers that may
be programmed using the Arduino IDE. The ESP8266 is
more updated and younger than Arduino, and therefore
the ESP has stronger specifications than Arduino. Here
the Node MCU is used to connect internet and control
the pump to pump the water to the field[15].

A solenoid valve is an electrically controlled valve. A
solenoid, an electric coil with a moveable ferromagnetic
core (plunger) in its centre, is a component of the valve.
In the rest position, the plunger closes off a small orifice.
An electric current through the coil creates a magnetic
field. The plunger is pulled upward by the magnetic
field, causing the orifice to be opened. In order to open
and close solenoid valves, this fundamental idea is used.
To stop, start, dose, distribute, or mix the flow of gas or
liquid in a pipe, solenoid valves are utilised. Here the
solenoid valve is used to open and closure of the valve
and then we can manage the water is pumped to which
the field for a particular duration.

A 12V water pump is a direct-current electric water
pump, motor that is powered by a 12V power source.
It uses centrifugal force that generated by high speed
rotated impeller to booster, transfer, lift or circulate
liquids like water, oil, coolant for sprayers, car, fountain,
shower, garden etc. Here the water pump is used to
pump the water to the field.

Relay is a switch that can be activated electrically. A
magnetic field produced by current passing through
the relay’s coil draws a lever and modifies the switch
contacts. Most relays are designed for PCB mounting
but you can solder wires directly to the pins providing
you take care to avoid melting the plastic case of the
relay. For a 12V relay, the coil normally passes 30mA of
current, but for relays made to work with lower voltages,
this current can reach 100mA. A transistor is typically
employed to increase the small IC current to the larger
value needed for the relay coil because the majority
of ICs (chips) cannot supply this current. Here we use
relay to switch up the motor and the solenoid valves
which is used to irrigate the water to the field[10].

For use with the Internet of Things, Blynk was created. It
can store data, visualise it, display sensor data, remotely
control hardware, and perform many other fascinating
things.

The platform consists of three main parts:

Blynk App - Utilising a variety of our provided
widgets, the Blynk App enables you to design stunning
user interfaces for your projects.

Blynk Server - All communications between the
smartphone and hardware are handled by the Blynk
Server. You can host your private Blynk server locally
or utilise our Blynk Cloud. It can even be started on
a Raspberry Pi, is open-source, and has no trouble
supporting thousands of devices.

Blynk Libraries - The server can be contacted and all
incoming and outgoing commands are processed by
Blynk Libraries, which are available for all common
hardware platforms.

Here the Blynk app is used to control the motor and the
valve to irrigate the water to field over the internet[7].

A class of frequently used ICs involves voltage
regulators. The components needed for the reference
source, comparator amplifier, control device, and
overload safeguarding are all integrated with a single
IC in regulator IC units. A fixed positive voltage, a
fixed negative voltage, or an adjustable set voltage can
all be regulated by IC devices. A fixed three-terminal
voltage regulator has an unregulated dc input voltage,
it is applied to one input terminal, a regulated dc output
voltage from a third terminal, with the second terminal
connected to ground.

RESULTS AND DISCUSSION

The designed system will irrigate the water to the
selective fields for a particular duration of time. We
can able to control the motor and the valves with the
internet and able to switch on and off the valves to the
respective fields with the use of Blynk app. Through
this method we can set the time for irrigation for each
field. We can connect the motor and the valves using
the help of T-joint. We can set the timer for each field,
after the time of irrigation the valves are closed and the
motor is switched off.
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The below figure shows the control of the valves in the
Blynk app.

UVALUE 1 OFF
UVALUE 2

OFF

Fig. 6. Blynk App Control

By using this app, we can able to control the valve 1 and
valve 2 for a particular duration of time and after that
time both the valves are automatically closed and the
motor is switched off.

Fig. 7. Working Model

CONCLUSION

By using this method, we can automate the irrigation
of the water. The wastage of water by over irrigating
can be reduced by this method. By automating the
irrigation, we can reduce the manpower of monitoring
and also reducing the wages also. The plants also stay
healthy by getting the freshwater by using the method.
An automatic irrigation system offers a sustainable
and cost-effective solution for maintaining healthy
plant growth and maximizing crop yield. The proposed
system has been designed to overcome the unnecessary
water flow into agricultural lands. Also reduces the
manpower to monitor the watering process and also
reduces the cost of wages. Overall, the automatic
irrigation system can significantly benefit farmers in
improving their crop yield and reducing water usage,
contributing to sustainable agricultural practices.
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ABSTRACT

Automobile maintenance and modification play crucial roles in ensuring the optimal performance, safety, and
personalization of vehicles. Owners of vehicles can avoid unforeseen car problems by maintaining their vehicles
regularly. This abstract provides an overview of the key aspects involved in automobile maintenance and
modification, highlighting their significance in extending the lifespan of vehicles and enhancing their functionality.
Owners of vehicles frequently inquire about service at workshops. Vehicle technicians examine crucial parts
of the vehicle and fix problems to make sure they are in good condition and won’t break down suddenly. The
researchers have identified a need to modernize how auto repair shops work. Customers and car garages will both
profit from the system’s installation. Furthermore, the abstract explores the different categories of modifications
commonly pursued by vehicle owners. This includes performance modifications aimed at boosting horsepower,
torque, or handling capabilities, as well as visual modifications focused on enhancing the vehicle’s appearance
and uniqueness. It also touches upon interior modifications, such as audio system upgrades or custom upholstery,
which enhance comfort and entertainment value.

INTRODUCTION ensure timely maintenance. This feature streamlines
the appointment management process, reducing the
likelihood of missed or delayed services. Our project
includes establishing a network of authorized service
providers, ranging from mechanics and garages to
specialized repair shops. These service providers will
be integrated into our platform, allowing vehicle owners
to easily locate and select the most suitable provider
based on their specific needs. The network will be
regularly updated and expanded to ensure a wide range
of options for vehicle owners. To enhance transparency
and communication, our system will provide real-time
updates and notifications to both vehicle owners and
service providers. When the car is handed over for
repair, the problem of confidence is crucial. Customers
are frequently taken advantage of under the name of
service. A serious issue is the replacement of original
parts with outdated ones. Additionally, it might be
challenging for clients to confirm that the service
providers are doing the tasks for which they are paying.

An innovative project focused on vehicle service
management. In today’s fast-paced world, efficient
and effective management of vehicle maintenance
and service operations is essential for ensuring the
smooth functioning of transportation, logistics, and
fleet management industries. Our project aims to
address these needs by developing a comprehensive
vehicle service management system that streamlines
and optimizes the entire process. The primary objective
of our project is to create a robust digital platform that
revolutionizes the way vehicle services are managed. By
harnessing the power of technology, we aim to provide
a centralized hub for vehicle owners, service providers,
and administrators to effectively track, schedule, and
maintain vehicles. Vehicle owners will benefit from
our platform’s intuitive scheduling feature. They can
conveniently book service appointments, select preferred
service providers, and receive automated reminders to
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Service providers take advantage of this circumstance
and overcharge customers. The practice of “periodic
vehicle maintenance,” which mandates that the vehicle
have periodic servicing and maintenance, is widely
used. A vehicle’s service life is typically determined
by either a predetermined time frame or the mileage
travelled. Generally speaking, it is advised to get the car
serviced every six months or 10,000 KM. However, the
problem with “periodic vehicle maintenance” is that it’s
difficult to determine which parts need to be repaired or
replaced, which might lead to repairs or replacements
of parts that are still in good shape. Predictive vehicle
maintenance proves useful in this situation. This data is
obtained from numerous built-in or customized sensors
in the car that are used to keep track of the condition
of various components. To analyse and make decisions,
this data is relayed via the internet, and the chance of
failure in the future is then predicted. When a consumer
uses this approach to choose when to service their
automobile and which part to fix, it saves them a lot
of time and money since it gives them transparency. A
certain system could occasionally require maintenance
or repair before the next scheduled due date.

The solution effectively manages this problem since
the user instantly receives a warning on their mobile
application. Since it is a website, the client may access
it without downloading any apps to their phone.
The user doesn’t need a laptop to open the website
because it is also mobile-accessible. Vehicle owners
may opt for modifications to improve acceleration,
handling, or braking performance, or to achieve a
unique and personalized look. However, it is essential
to approach modifications with careful consideration.
Researching the compatibility of parts, understanding
local regulations and safety standards, and seeking
expert advice can help ensure that modifications are
done responsibly and without compromising the
vehicle’s integrity or safety. Automobile maintenance
and modification are crucial elements of vehicle
ownership. Maintenance helps keep vehicles in optimal
condition, ensuring reliability, safety, and efficiency. It
also protects the vehicle’s value and longevity. On the
other hand, modification allows owners to personalize
their vehicles and enhance performance. However,
responsible decision-making, adherence to regulations,
and seeking professional guidance are essential to
ensure modifications are done safely and effectively.

EXISTING SYSTEM AND PROPOSED
SYSTEM

Existing System

The authorized service 8 or repair shops play a significant
role in the existing system. Vehicle owners can take their
cars to these repair workshop for routine maintenance
tasks, inspections, and repairs. Service workshop
employ certified technicians who are trained to perform
various maintenance procedures and handle common
repairs. Vehicle manufacturers provide maintenance
schedules and guidelines that outline recommended
maintenance tasks and intervals. These guidelines serve
as a reference for vehicle owners to understand when
specific maintenance procedures, such as oil changes
or filter replacements, should be performed. Existing
systems rely on a network of parts suppliers and
distributors that provide replacement components for
maintenance and repair. in the current system, we can
overcome that in the application we are going to develop
and implement. This offers a framework for automobile
maintenance and modification, it may have limitations
such as limited accessibility to service workshop, high
costs associated with authorized repairs, challenges
in sourcing quality parts, and a lack of guidance for
modification enthusiasts.

Proposed System

The Automobile maintenance and modification is
website to provide car owners the ease of service more
efficiently. This project also keeps details of the previous
customer details and their service details. It can be
handled by the user. For requesting the service, the user
can do it from the website. This document is intended to
minimize human works and provide automobile service
from their home. The proposed system is very easy to
operate. Speed and accuracy are the main advantages
of the proposed systems. There is no redundancy of
data. The data is stored in database and it can be easily
received and used at any time. The proposed system
will easily handle all the data and the work done by
the existing systems. The proposed systems eliminate
the drawbacks of the existing system to a great extent
and it provides tight security to data implementing this
system, vehicle owners and enthusiasts can benefit from
improved accessibility to information, simplified parts
procurement, expert guidance, responsible modification
practices, vehicle performance and enhanced overall
maintenance and modification experiences.
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Fig 1: System Architecture
MODULES
Admin Module

The Dashboard: The admin may view all of the details in
this part, including the total number of users registered,
total inquiries, total mechanics, and total services.
Using a customer phone number, email address, or
contact number, the administrator can search inquiries
in this section.

Service Search: The administrator can use the phone
number, email address, or contact number of a client
to search for services in this area. Mechanics: The
administrator can control mechanics in this area (add,
delete, and update). The administrator can control the
vehicle category in this area (add, delete and update).

Reg Users: The administrator can examine and edit user
details in this area. Service Demand: The administrator
may add service charges (service fee and any extra
parts fees that may apply) in this areca. Based on
status, the admin may view services (pending services,
rejected services, and complete services). Admins
can also approve pending policies. Client Inquiry The
administrator can answer client inquiries in this section
as well as view inquiries to which no customers have
responded.

Customers Module

Dashboard Enquiry: Here, the user may complete the
form and see whether or not his inquiry has received
a response (which is done by the admin). Service
Request: In this part, the user may complete the service

form, check the progress of the service, see how much is
being charged for the service, and print an amount slip
(which is done by the admin). Users may also change
their passwords, retrieve their passwords, and update
their profiles.

Mechanics Module

The mechanic may examine the tasks the admin has
assigned him in this section. He can also look up the
attendance record. The vehicle’s state is updated by the
mechanic module, including whether or not it has been
fixed.

SCREENSHOTS

Fig 4: Service Report
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CONCLUSION AND FUTURE WORKS

Effective Future adjustments may be made with ease
because of how the package was created. The project’s
development has led to the following inferences.
Efficiency is increased by automating the entire system.
When compared to the current system, it offers a user-
friendly graphical interface that is superior. Depending
on their permissions, it grants the user proper access.
Everyday lives revolve around our cars, which require
routine maintenance to function well. Even though this
technology raises the cost of servicing, it stops service
facility from charging more and informs the client of
all the modifications made to the vehicle. Overall, the
consumer saves time and money with this method.
The way we live and work has been dramatically
changed by technologies like IoT and RPA. It has
simplified our lives. This technique lessens client effort
while simultaneously improving the efficiency of our
automobile. And different performance-enhancing
techniques. Effective Future adjustments may be made
with ease because of how the package was created. The
efficiency is increased by automating the entire system.
When compared to the current system, it offers a user-
friendly graphical interface that is superior. Depending
on their permissions, it grants the permitted user the

proper access. The communication lag is reduced. Our
everyday lives revolve around our automobile, which
require routine maintenance to function well. My team
and I have been working hard to provide a website that
is better than the current one in terms of information
on the different activities. However, we discovered
that the job might be carried out more effectively. The
company, product id, product name, and the number
of quantities available are the only information that is
often provided when we seek information on a certain
product. After receiving the information, we may reach
the product firm’s website by simply clicking on the
name of the product. The option for searching is the
next improvement we can make. From this website, we
may easily search for a certain product firm.
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ABSTRACT

An insider threat is an act by an authorized employee that affects the integrity of the organization. In most cases, it
affects data privacy and leads to data leakage. There are various approaches including machine learning and deep
learning approaches that could identify the threats and classify the malicious insiders. Most models use the details
such as the log details such as the browsing history, usage pattern of devices, active time, etc as the parameters
for identifying malicious insiders. In some works, psychological parameters are also combined with these factors.
This work only considers the Big-5 personality trait’s score for classifying the users using machine learning. The
values are obtained from the CERT insider threat dataset. The performance of the four machine learning models is
considered. The models are Logistic Regression, K-Nearest Neighbor, Decision Tree Classification, and Random
Forest Classification. It can be observed from the results that the random forest classifier outperforms the other
models with an accuracy of 98%. Further extending the work the importance of the features is identified with the
permutation importance. A comparison is made to identify whether the top feature retrieved with it matches the
features that reflects the various security scenario effects.

Keywords: Machine Learning, Personality Traits, Insider Threat, Malicious Insiders, Permutation importance
INTRODUCTION

Insiders are the one who are authorized to access the
resources of the organization. The resources include the
data, systems, networks, etc in the organization. When
such people use their privileges to do activities that harm
the organization in one way or another, insider threats
become manifest, and those who are behind them are
called malicious insiders. The main concern about the
malicious insiders is their capability of disclosing the
data to outsiders [1]. Though organizations concentrate
on other threats, such as malignant threats, malicious
threats cannot be ignored [2], in particular insider
threats, as they are made by people who have inside .
knowledge about the organization [3]. According to
IBM’s Cost of Data Breach Report 2022[5], average

It affects the integrity and confidentiality of the
organization from the viewpoint of different
stakeholders. Insider threats have grabbed attention
after incidents like the leak of Barclays bank data [4].
The impact of the inside threat on the organization is as
follows.

It would lead to the loss or theft of data.

*  The financial loss that would occur in handling and
rectifying the process

» The legal consequences that the organization
should face

Loss of integrity of the organization

* Loss of reputation.

cost of a data breach with malicious insiders is 4.18
million US dollars, and the time taken to identify it is
around 284 days.

The various parameters that are considered for
identifying malicious users are mostly retrieved from
their usage behavior. This work answers the question,
“Can personality traits be used for detecting malicious
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insiders?”. Personality traits are those that reflect the
characteristics of people [6]. The commonly accepted
personality traits are openness, conscientiousness,
extraversion, agreeableness, and neuroticism, or
“OCEAN?” as defined in [7]. To the best of the study,
no machine learning models are directly applied to
the values of the personality traits for classifying the
malicious insiders.

The research questions that have to be answered are:

»  Can personality traits be used to classify malicious
insiders from normal ones?

*  Which personality trait contributes more to the
classification of malicious insiders?

* Does the important feature that plays a key role
in classifying malicious insiders reflect real
psychological behavior with respect to security
concerns?

The contributions of the work are as follows:

*  Apply machine learning models for classifying the
users as either malicious or non-malicious based on
the big 5 personality traits.

» Find the best performing model.

*  Apply permutation importance to identify the best
contributing feature in classification.

*  Check whether the important feature identified
reflects real psychological behavior?

This paper is organized as follows, the next section
gives the related work; the third section explains the
background on the personality traits, permutation
importance, dataset, pre-processing techniques applied,
and the machine learning models experimented with.
The fourth section gives the results and discussion, and
the last section gives the conclusion.

RELATED WORK

Identifying insider threats has been in use for a long
time. Machine learning and deep learning models are
used for finding insider threats. [8] Uses a multilayer
machine learning approach for detecting insider threats.
[9] Considers it as a problem of anomaly detection and
employs a one-class support vector machine for finding
malicious insiders. [ 10] Proposed a deep learning model
based on Long Short Term Memory for insider threat
detection. The temporal pattern of the activities of the

users is used for creating the dataset. The parameters or
user behaviors used for identifying malicious insiders
differ in different studies. [11] Used the details of the
documents accessed by the users. [12] Uses the search
key terms used by the users to find malicious insiders
using the one-class support vector machine. [13] Uses
the violations in the user’s behavior from the roles
assigned to them. Even the texts that are used officially
are considered as a parameter for detecting malicious
users, as in [14].

Apart from the factors that are specified above, there
are also studies that consider psychological factors for
identifying malicious users. [15] is one of the earlier
works that uses psychological factors to identify insider
threats. A few other works combine psychological
traits with other parameters, such as their behavioral
interpretation [16]. Behavior as well as motivational
factors are considered in [17] for identifying malicious
insiders. [18] Identified the relationship between
personality traits and insider threats. [19] Combines
psychological traits with browsing behavior to avoid
insider threats. [20] Uses the Big Five psychological
traits as well as the Dark Triad personality traits for
feature extraction and a one-class support vector
machine for classification.

There are only a few works that use psychological traits
in combination with other features for the classification
of malicious insiders with machine learning algorithms.
This work uses the big 5 personality traits (OCEAN)
traits for identifying insider threats.

BACKGROUND
Personality Traits

Openness in general refers to an individual’s
wish to involve themselves in new experiences.
Conscientiousness is the one that describes the
reliability, and trustworthiness of individuals.
Extroverts are individuals whose positivity increases
when the interactions they have with others increase.
Agreeableness depicts the merging capability of a
person. The next trait is neuroticism, the individual who
has a low score in this trait is found to be confident,
and those who have a high score are the opposite. [21]
Have summarized the security scenario effects that
are discussed in detail in [22] and [23]. It has been
reproduced here for reference in Figure 1.

It can be observed from the figure that extraversion is the
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trait that makes people more vulnerable. Implementing
machine learning classification and identifying the most
important feature from the available features with the
help of permutation importance will reveal whether
those techniques identify the right feature.

Big 5 Personality

Low Sense of

Openness Sanction Severity

_—

Low Sense of

—2| Conscientiousness || response Efficacy

; ; Low Sense of threat
— Extraversion | R
severity, threat
vilnerability and
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L. Sanction Certainty
= MNarcissism A

Fig. 1. Big 5 Personality Traits and security scenario effect
Permutation Importance

The steps for calculating permutation importance are as
follows:

*  Train a model on the given dataset.

* Calculate the performance of the model on the
validation set.

*  Select a feature and randomly shuffle the value.

» Calculate the performance of the model with the
permuted data.

* Find the difference between the original
performance value and the performance value
obtained with shuffled data.

*  Repeat the steps from three to five for every feature
in the considered dataset.

* Sort the features in an order with the top position
occupied by the feature with the largest difference.

This permutation importance is used for finding the
most important features.

Dataset

The dataset employed in the work is the CERT Insider
Threat dataset, which is discussed in detail in [24]. The
complete dataset is not employed. It includes various

log details such as login, website accessed, etc. but
only the psychological traits in it are considered. It
contains the values of the individual employees for the
five psychological traits. The number of employees
is 1272. The problem considered here is the binary
classification problem. The dependent variable here is
the label, which has a value of 1 for the employees who
are threats and a value of 0 for those who are not. The
original dataset contains values from 0 to 3, with the
values from 1 to 3 representing the different levels of
threats. It has been converted to a binary value for this
work. The independent variables are personalities.

Pre-processing

The pre-processing steps are

»  Splitting the dataset into the training set and test set
» standardizing the values

The train test split ratio used in the work is 80:20. 80%
of the data is used for training and 20% of the data is
used for testing. The standardization is done with the
help of the standard scalar. Standardization of the data
is performed before feeding the data to any machine
learning model to ensure that the mean value is 0 and
the value of the unit variance is 1.

Standard scalar is performed with the following Eq.(1).
(D

Where X is the value to which the standardization
should be applied. m is the mean and s represents the
standard deviation.

z=(x-m)/s

Machine learning models

The machine learning models employed are
» Logistic Regression

» K-Nearest Neighbor

*  Decision Tree Classification

* Random Forest Classification

1) Logistic Regression

The logistic regression model used here is the binomial
logistic regression which can handle data that has
a dependent variable with a binary class, 0 or 1. The
logistic function produces probabilistic values for
individual data elements that fit into a specific class.
Unlike the regression model, Logistic regression fits the
curve for classifying the data. The equation for logistic
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regression derived from the equation of the straight line
is given in Eq.(2).

Log(y/1-y) =b_+bx, +bx +....+bx 2)
The value obtained is converted to the probabilistic
value with the help of the sigmoid function given in

Eq.(3).
f(x)= 1/1+e-®
2) K-Nearest neighbor

3)

K-nearest neighbor starts by choosing a number with
the help of Euclidean distance, k —nearest neighbors are
formed. The new data is assigned to one of the k-nearest
neighbors based on the maximum number of neighbors.
Euclidean distance is calculated with the Eq.(4)

D(xy)=2", (yl-x1)
Where x. and y, are the data points.

“4)

3) Decision tree classification

A tree is created, considering the complete dataset as
the root node. With the help of the attribute selection
measure, an attribute is selected for splitting the dataset
to form the decision nodes. The process is repeated from
each decision node by selecting the suitable attributes
until the leaf node is reached, which specifies there are
no further attributes to process. Classifying the new
observation with the help of the decision tree is made
by comparing the element with the root node, followed
by the decision nodes until the leaf node is reached.

4) Random forest classifier

Random forest classifier is a group of decision trees,
each of which is generated by randomly selecting the
observations and features from the dataset. Each is
trained with a subset of the training data. The subset of
features used for it is randomly chosen. Classifying a
new observation is done by all the decision trees, and
the common prediction is the result.

The results obtained are discussed in the next section.
RESULTS AND DISCUSSIONS

The results obtained with the various machine learning
models are given below. The performance parameters
are measured using the scikitlibrary[25].

Precision = True Positive/True Positive + False Positive

®)

Recall = True Positive / True Positive + False Negative
(6)
(7

The precision-recall curves of all the models are given
in the Figure 2.

Accuracy = (TP + TN) / (TP +FP +TN + FN)
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of the random forest classifier is considerably higher foemm=mooomme

than the other three machine learning models with an =2
average precision of 0.99.logistic regression records
the lowest average precision value of 0.34 .the average
precision values of the K-Nearest neighbour and the ? '
decision tree classifier is 0.62 and 0.76 respectively. @
Precision would be more appropriate measure than the 2 *
accuracy in applications like insider threat identification.
The ROC curves of all the four models are given in the 0 T R0t ot das 1, ALC <054
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The comparison of the accuracy obtained with the
individual models is given in the Figure 4.
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Fig. 4 Comparison of the Accuracy of the models.

It has been observed from the results that random forest
classifier performs well than the other models. Hence
it is used for finding the importance of the features.
The feature importance weight for individual features
obtained with the permutation importance is given in
the Table 1.

Table 1 Permutation Importance of the Features
Weight | Feature
(0.1597 = (0,0208 E
(1264 £ 0.0237 A
(L1258 = 00248 C
0122600255 O

| 0.1138+£0.0336 | N

From the permutation importance it is evident that
extraversion contributes more to the classification.
This matches with the observations made from the
figure 1. Though from the experimentation it is clear
that applying machine learning classification only to
the personality trait produces good results, the dataset
is found to have greater value of extraversion in both
the classes.

CONCLUSION

Various factors are considered in various works for
identifying anomalous insiders. Though personality
traits are considered one among them along with
other factors in a few works, this work considers
only them. Different machine learning models are
trained and tested with the Big-5 personality traits for

classifying anomalous insiders. The data is obtained
from the CERT insider threat dataset. Among the four
classifiers, the random forest classifier performs well,
with an accuracy of 98%. It is evident from the results
that considering only the scores of the employee in the
psychological traits would be helpful for identifying
malicious insiders. In addition to the classification
process, permutation importance is employed for
identifying the top contributing feature in classification
and check whether it is similar to the feature that shows
behaviors pertaining to the security scenario effect as
observed from various studies.
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ABSTRACT

Red rot of sugarcane is a fungal disease causes great reduction in the profitable cultivation of sugarcane. Present
study is to control the red rot pathogen Colletotrichum falcatum by biocontrol agent Trichoderma. It is an asexual soil
born fungi has antagonistic activity against red rot pathogen. Antagonistic activity was tested among Trichoderma
spp. showed variation in their ability to resist the pathogen. Observed clear zone indicates the antagonistic effect of
Trichoderma. Efficacy was tested under greenhouse condition shows the growth difference from each other, 80%
survival of crops observed after co-inoculation with Trichoderma.

Keywords : Red rot, Sugarcane, Colletotrichum falcatum, Trichoderma

INTRODUCTION

Red rot, sometimes known as sugarcane cancer, is a
fungal disease that has a significant impact on the quality
and quantity of sugarcane which is a a valuable cash
crop grown in tropical and subtropical regions around
the world (Chhaya et al., 2015). It is a monocotyledon
plant that belongs to the Andropogoneae tribe of the
Poaceae grass family (Agnihotri et al., 1979). Because
of'its economic benefits and availability, Saccharum has
seen an increase in demand (Krishnamma et al., 2007).
Infected internode tissues develop arot with a distinctive
red colour that is often intermingled with patches of
normal colour, referred to as white spots (Kumar et al.,
2013). Because cane is propagated through setts, which
do not allow significant absorption of fungicides due
to its fibrous node, it is difficult to handle this disease
with fungicides. Planting diseased cane setts is another

major source of disease recurrence in fields (Reddy et
al., 2017).

Microorganisms found in the rhizosphere are
appropriate for use as biocontrol agents. Trichoderma
spp. is an antagonistic microbe that is often utilised
as a biocontrol agent. It’s an asexual soil fungus that’s
also a well-known mycoparasite for a variety of soil-
borne plant diseases (Sharma et al., 2015). There are
talc-based commercial Trichoderma formulations on
the market, as well as formulations based on organic
carriers like neem cake, cow dung, tea waste, and
coffee husk (Srivastava et al., 2014). The study was
conducted to determine the efficacy of Trichoderma
harzianum and Trichoderma viride against the pathogen
Colletotrichum falcatum, with the goal of increasing
commercial variety production and yield.
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MATERIALS AND METHODS
Antagonist and Pathogen

The antagonistic investigation included two soil-borne
antagonists, Trichoderma harzianum and Trichoderma
viride cultures, as well as native isolates of pathogen
Colletotrichum falcatum 671 culture from the Sugarcane
Breeding Institute in Coimbatore.

Efficacy Testing In-Vitro

Antagonistic activity of Trichoderma spp. against
Colletotrichum falcatum in vitro

Trichoderma spp., such as Trichoderma harzianum and
Trichoderma viride, were used as fungal antagonists in
the study. Dennis and Webster (1971) used the Dual plate
culture approach to investigate the antagonistic impact
against the virus. Without any antagonist, an adequate
control was also maintained (Sharma et al., 2015). To
test Trichoderma’s antagonistic action, a 9mm diameter
pathogen mycelia disc was inserted at one end of a Petri
dish over oat meal agar (OMA) medium, then after two
days, a 9mm diameter test antagonist disc was placed
on the other side, and Petri plates were incubated at 28
+ 1 degree Celsius for observation. After measuring the
inhibition zone between the colonies after four days, the
radial growth of antagonist and pathogen was observed
for each treatment period up to seven days (Lal et al.,
2016).

Bioassay on Sugarcane Leaves

Young leaf samples from the third position of the
CoC671 variety were fully opened and used. For
inoculation, the upper surface of the leaves is injured
with a sterile pin, and the leaflets are placed in a plastic
box coated with damp cotton to maintain a humid
environment (Singh et al.,2008). The leaves were then
infected with the pathogen Colletotrichum falcatum and
the fungus Trichoderma, with Colletotrichum falcatum
(1105) and Trichoderma (1106) co-inoculation. After 48
hours, the boxes were incubated at 22 degree Celsius
in a controlled chamber to see how the symptoms
developed (Vishwanathan et al., 2010).

Efficacy Test In-Vivo
Testing Under Green House Conditions

Trichoderma strains were investigated for their
efficiency against soil-borne red rot inoculum in this
investigation. The antagonistic strains were introduced

as talc formulations by sett treatment, and the experiment
included two antagonistic stains and an appropriate
control with or without pathogen inoculum (Talpatra et
al., 2017). Individual talc formulations of Trichoderma
strains were applied to single budded setts of the
cultivar CoC 671. Trichoderma talc formulation was
made by combining a blended grown up Trichoderma
culture in 250 ml molasses yeast medium with 500 mg
talc powder and five grams of carboxy methyl cellulose
(CMC) in a 1:2 ratio (Chandrashekar et al.,2014). Sett
treatment was given by mixing the talc product with
water to make a paste, then swabbing the setts in the
mixture and incubating overnight before planting
(Viswanathan et al., 2010).

RESULT AND DISCUSSION

Antagonistic activity of Trichoderma spp. against
Colletotrichum falcatum in vitro

The % of suppression of growth and sporulation of
Colletotrichum falcatum was used to identify potent
Trichoderma spp. Trichoderma viride and Trichoderma
harzianum produce the best results or are highly
successful in vitro in 6 to 9 days, although Trichoderma
viride produces mediocre suppression. Differential
antagonistic activity of several Trichoderma spp.
isolates against Colletotrichum falcatum has been
previously documented. Three duplicates of each
treatment were kept, and following the incubation
time, the radial growth of Colletotrichum falcatum in
the control and treatment plates was measured. The
percent of inhibition was calculated using the formula
(Cherkuppally et al., 2016).

L=%Dx100
c (1)

Where,

L=Percentage of inhibition of radial growth of pathogen
(%) C = Radial growth of the pathogen (mm) in control

T = Radial growth of the pathogen (mm) in treatment
with antagonistic fungi

In comparison to the control, the antifungal activity of
Trichoderma harzianum and Trichoderma viride against
Colletotrichum falcatum demonstrated a considerable
reduction in radial growth following treatment.
Trichoderma harzianum had the highest level of
inhibition (approximately 78%), with a definite zone of
inhibition visible after 6 days, while Trichoderma viride
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had a lower level of inhibition (about 56%). In dual
culture, the test pathogen’s growth and colonization
characteristics revealed that Trichoderma harzianum
and Trichoderma viride have distinct levels of ability to
limit the growth of the red rot pathogen Colletotrichum
falcatum. T. harzianum had a zone of inhibition of
around 2.2mm.

Table 1. Bio-efficacy of Trichoderma spp. against plant
pathogen

Biocontrol Radial Radial Inhibition
agents growth of growth of %
pathogen | Trichoderma
(mm) (mm)
Trichoderma 20 60 78
harzianum
Trichoderma 40 47 56
viride
Control 91 - -

Figure 1: (a &b) Colletotrichum falcatum with
Trichoderma harzianum

Figure2: (a) Colletotrichum falcatum and (b) Trichoderma
viride with Colletotrichum falcat

Effect of Trichoderma on disease development
during host pathogen interaction

Trichoderma spp. has an antagonistic effect on the
red rot pathogen and the symptoms of red rot disease
on sugarcane leaves, according to leaf bioassay
experiments. The examination of observed alterations
on young leaves of the COC671 sugarcane variety

indicated effective spp. among Trichoderma harzianum
and Trichoderma viride. There are no symptoms on
antagonistic-treated leaves or control leaves that
have not been inoculated. Leaves treated with red rot
pathogen portrayed development in disease, whereas
decline on disease development observed on the leaves
inoculated with both antagonistic and pathogen.

The results of microscopic examination show that the
pathogen was able to colonise the leaf surface with
hyphal colonies. After the third day of inoculation,
visible alterations were seen, with yellow patches
appearing on the host skin at the pathogen inoculation
site. In comparison to T. viride, T. harzianum has a more
effective defence mechanism. The finding demonstrates
that Trichoderma has the ability to prevent C. falcatum
conidial germination.

b

Figure 3: Sugarcane leaves infected with C. f pathogen
after 2 days (a), after S days (b)

a b

Figure 4: Sugarcane leaves infected with Trichoderma
viride after 2 days (a), after 3 days (b)
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Figure 5: Sugarcane leaves infected with Trichoderma
harzianum after 2 days(a), after 3 days (b)

Figure 6: Sugarcane leaves infected only with Trichoderma
harzianum after 2 days

Under Greenhouse Condition

Trichoderma spp. treated sugarcane stalks showed
100% recovery from red rot. On the 13th day after
planting, the setts co-inoculated with Trichoderma spp.
and the C. f pathogen germinated. Untreated stalks
were unable to germinate. T. harzianum outperforms
T. viride in terms of survival, with roughly 75% of T.
harzianum surviving. On the 40th day, T. viride treated
stalks developed illness symptoms and survived around
60% of the time.

Table 2: Efficacy of Trichoderma on red rot under
Greenhouse Condition

Strains No. of days for survival %
15 days 25 days 40 days
Trichoderma 2cm 15.5cm 47 cm
harzianum
Trichoderma viride lem 15 cm 42 cm
Co-inoculated lcm 8cm 38 cm
control
Inoculated Control 0 0 0

Fig 7: Management of red rot pathogen under greenhouse
condition Single bud sets of CoC671 treated with
Trichoderma viride (a), Trichoderma harzianum (b), with
C. f pathogen (c), Co-inoculation with Trichoderma and
C. f pathogen (d)

CONCLUSION

The results of this study reveal the influence of
Trichoderma spp. antagonistic action on red rot.
The ability of Trichoderma viride and Trichoderma
harzianum can be determined by the difference in
inhibitory zone levels. T. harzianum outperforms T.
viride in terms of controlling disease on the host leaf
surface, creating an inhibition zone, and controlling the
pathogen on infected setts using the greenhouse method.
As a result, the study concluded that the antagonistic
Trichoderma spp. can inhibit the red rot pathogen
Colletotrichum falcatum. In the agricultural sector, the
sett treatment procedure is highly effective in sugarcane
cultivation.
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ABSTRACT

Solid waste management plays a crucial role in the Smart City and Clean India mission by effectively separating
waste into recyclable and energy-generating categories. Manual waste separation is risky and time-consuming,
so an automated system is proposed in this paper. When waste is thrown into a dustbin, an image is captured and
compared with a dataset using the Faster R-CNN algorithm. The dataset includes various objects such as food,
plants, fruits, plastics, metals, batteries, paper, and cardboard, each labeled accordingly. OpenCV and TensorFlow
are used to analyze the captured image and determine whether the object is biodegradable or non-biodegradable,
drawing a boundary box around it. This research extends to the future by considering the conversion of separated
biodegradable waste into energy through biomethanation plants. The goal is to reduce landfill waste to less than 5%,
which would significantly benefit the overall ecosystem and environment by preventing pollution. Coimbatore’s
proximity to the Western Ghats, an important hotspot, highlights the significance of solid waste management in
preserving the environment and receiving the southwest monsoon. Implementing automated waste categorization
systems and promoting sustainable waste management practices are crucial for achieving the objectives of the
Smart City and Clean India mission, leading to a cleaner and greener environment.

Keywords : Faster R-CNN, OpenCV, TensorFlow, Biomethanation, Biodegradable, Non-Biodegradable

INTRODUCTION promote resource efficiency, and contribute to
sustainable development.[1]

Importance of Solid Waste Management
Additionally, solid waste management has social
and economic implications. It provides employment
opportunities in waste collection, segregation,
recycling, and waste-to-energy projects. Effective
waste management also enhances the quality of life by
creating clean and healthy living environments. Given
these reasons, the Indian government has recognized
the importance of solid waste management and has
implemented various initiatives and policies to address
the issue. These include the Swachh Bharat Abhiyan
(Clean India Mission), waste segregation at source,
promoting recycling and composting, and establishing
waste treatment and disposal facilities.[2]

Solid waste management is of paramount importance
in India due to several reasons. Firstly, India has a
rapidly growing population and urbanization rate,
leading to increased generation of waste. Effective
waste management is crucial to prevent environmental
pollution, health hazards, and the spread of diseases.
Secondly, improper solid waste management has
adverse effects on the environment. Open dumping
and burning of waste contribute to air, water, and soil
pollution. It also leads to the emission of greenhouse
gases, exacerbating climate change. Furthermore, solid
waste management plays a crucial role in conserving
natural resources. Recycling and proper disposal of
waste can help reduce the demand for raw materials,
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Usage of Biodegradable and non-Biodegradable
Waste Separation

Biodegradable Waste

Composting: Biodegradable waste such as food scraps,
yard trimmings, and plant matter can be composted.
Composting is a natural process where organic waste
decomposes, producing nutrient-rich compost that can
be used as fertilizer for plants and gardens.

Anaerobic digestion: Biodegradable waste can be
processed through anaerobic digestion, which involves
the breakdown of organic materials in the absence of
oxygen. This process produces biogas, a renewable
energy source, and digestate, which can be used as
fertilizer. [3]

Biomethanation: Biodegradable waste can also be used
for biomethanation, a process that converts organic
waste into methane gas. The methane gas can be used
as a source of energy for cooking, heating, or electricity
generation.

Non-biodegradable Waste

Recycling: Non-biodegradable waste such as plastics,
glass, metal, and paper can be recycled. Recycling
involves collecting, sorting, and processing waste
materials into new products. Recycling conserves
resources, reduces landfill waste, and decreases the
need for raw materials.

Waste-to-energy:Non-biodegradable waste can be used
as a fuel source in waste-to-energy plants. Through
processes like incineration or gasification, non-
recyclable waste is converted into heat or electricity.
This reduces the reliance on fossil fuels and provides an
alternative energy source.[4]

Upcycling: Non-biodegradable waste can also be
upcycled or repurposed into new products with higher
value or functionality. For example, plastic bottles can
be transformed into textiles or construction materials,
creating a market for waste materials.

By utilizing both biodegradable and non-biodegradable
waste through these methods, we can reduce the burden
on landfills, conserve resources, and promote a circular
economy.

The construction of a Biomethanation Plant by the
Tamil Nadu government in Bharathi Park, Coimbatore,
is a commendable initiative to generate energy from

biodegradable waste. This automatic waste separation
implementation helps to send biodegradable waste
in huge to the plant which helps in generating the
electricity for public usage. [5]

Fig.1 Biomethanation Plant at Coimbatore
Deep Learning in Waste Prediction

The use of deep learning, specifically the Faster
R-CNN (Region-based Convolutional Neural Network)
algorithm, in waste categorization serves the purpose
of accurately predicting the type of waste based on
captured images. By attaching a camera to the dustbin,
images of the objects thrown into it can be captured.
These images are then compared with the MS COCO
dataset, which contains a wide range of objects and their
corresponding labels.The deep learning model trained
on the dataset can classify the waste into two mediums:

Medium 1 - Waste for recycling, including materials
like plastic, metal, and glass.

Medium 2 - Waste suitable for producing energy through
Waste-to-Energy (WtE) projects.

The integration of a camera with a Raspberry Pi allows
for real-time image capture and comparison, enabling
efficient waste categorization. The dataset used for
training the model includes images of biodegradable
and non-biodegradable waste items of various sizes and
shapes. This diverse dataset helps improve the accuracy
and speed of waste classification. By leveraging deep
learning and Faster R-CNN, the proposed system aims
to provide an effective and automated solution for waste
management, enabling proper waste segregation and
facilitating recycling and energy generation processes.

IDENTIFY, RESEARCH AND COLLECT
DATA

Faster R-CNN in Waste Material Prediction

Faster R-CNN (Region-based Convolutional Neural
Network) is a popular algorithm for object detection
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in computer vision. It is an extension of the R-CNN
framework that improves both accuracy and speed.
The Faster R-CNN algorithm consists of two main
components: a region proposal network (RPN) and a
network for object detection.

classifier

pmmy /
Region Proposal Networ
feature maps

coa layers /
A

S ot

B

Fig.2 Faster R-CNN Architecture

Region Proposal Network (RPN): The RPN generates
region proposals, which are potential bounding box
proposals for objects in an image. It accomplishes
this by sliding a small network over the convolutional
feature map and predicting waste material category
(Biodegradable or non-Biodegradable) scores and
bounding box offsets for different anchor boxes. These
region proposals are then refined in the subsequent
stages.

Object Detection Network: The object detection
network takes the proposed regions from the RPN and
performs classification and bounding box regression. It
uses features extracted from the convolutional feature
map and applies fully connected layers to classify the
object classes and refine the bounding box coordinates.

The key advantages of Faster R-CNN are its end-to-end
training and shared convolutional features. The network
can be trained in a single stage, optimizing both the
RPN and the object detection network simultaneously.
Additionally, the convolutional features are shared
between the RPN and the object detection network,
making the algorithm more efficient. Faster R-CNN
achieves impressive performance in terms of accuracy

and speed in waste material detection tasks.[6]
Data Set for Waste Material Prediction

A dataset for predicting biodegradable and non-
biodegradable waste, various waste material images are
collected and label images representing different types
of waste items. The following process are executed to
generate a data set for waste material prediction.

Data Collection: Collected a diverse range of waste
items that represent both biodegradable and non-
biodegradable materials. This can include food scraps,
paper, cardboard, plastics, metals, glass, batteries, etc.
Ensure that the dataset covers various shapes, sizes, and
textures of waste items.

Image Labeling: After collecting the images, labeling of
eachimage in the dataset are executed to indicate whether
it represents biodegradable or non-biodegradable waste.
This can be done by drawing bounding boxes around the
waste items in the images and assigning the appropriate
class label to each bounding box.

Dataset Split: Split the dataset into training, validation,
and testing sets. The training set is used to train the
predictive model, the validation set is used to tune the
model’s hyperparameters, and the testing set is used to
evaluate the model’s performance.

Data Augmentation (Optional): Consider applying data
augmentation techniques to increase the diversity and
robustness of the dataset. This can involve techniques
such as rotation, scaling, flipping, or adding noise to the
images.

Preprocessing: Perform any necessary preprocessing
steps on the images, such as resizing them to a consistent
resolution or normalizing pixel values.

Model Training: Use the labeled dataset to train a deep
learning model for predicting whether a waste item is
biodegradable or non-biodegradable. A latest object
detection modelFaster R-CNN is applied to fine-tune
them to get specific waste material detection dataset.

Evaluation: Evaluation of trained model’s performance
is applied on the testing set using appropriate metrics
such as accuracy, precision, recall, or F1 score. Adjust
the model and hyperparameters if necessary to improve
performance in waste material prediction.

Iterative Improvement: Interaction on the training
process by analyzing and addressing any issues or
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errors encountered during waste material evaluation. data, refining annotations, or fine-tuning the model
This may involve collecting additional waste material architecture.
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METHODOLOGY
The Faster R-CNN algorithm can help in finding

Fig. 5 Faster R-CNN Algorithm Work Flow

In Faster R-CNN (Region-based Convolutional Neural
Network) algorithm, the region proposals are not
generated within the network itself. Instead, an external
algorithm called Selective Search is typically used to
generate region proposals. [7]

Generating Region Proposal

1. Input Image: The R-CNN algorithm takes an input
image as its input.

2. Selective Search: The Selective Search algorithm
is applied to the input image. Selective Search is a
bottom-up hierarchical segmentation algorithm that
groups pixels together based on various image features
such as color, texture, and intensity. This generates a set
of potential object regions or proposals.

3. Region Proposal Generation: The Selective Search
algorithm produces a set of region proposals, each
represented by a bounding box. These proposals are
generated based on the segmentation results and are
likely to contain objects of interest.

4. Region of Interest (Rol) Extraction: The generated
region proposals are extracted from the input image
based on their bounding box coordinates.

5. Feature Extraction: The extracted region proposals
are passed through a pre-trained convolutional neural
network (CNN), such as AlexNet or VGGNet. The
CNN extracts features from each region proposal,
transforming them into fixed-length feature vectors.

biodegradable and non-biodegradable waste by
performing object detection and classification on waste
product images.

Pyt mnasn comificmis
o

e

6. Object Classification and Localization: The feature
vectors from the region proposals are fed into additional
fully connected layers that perform object classification
and bounding box regression. These layers classify the
objects present in the proposals and refine the bounding
box coordinates.

7. Non-Maximum Suppression (NMS): After
classification and regression, a non-maximum
suppression step is applied to filter out redundant and
overlapping region proposals. Only the most confident
proposals are kept, discarding others that overlap
significantly. [10]

By using Selective Search as the external algorithm to
generate region proposals, Faster R-CNN can focus on
fine-tuning the pre-trained CNN for object classification
and bounding box regression. This allows for accurate
object detection and localization in the proposed
regions.

Fig. 6 Oversegmented Image based on Similarity
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Output of the selective search in region proposal
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Here the x and y values are predicted waste material top
left most coordinate values. The w and h values are the
width and height of the object region. [§]

Extracting CNN Features

The AlexNet can be used for image classification but for
waste material detection, the AlexNet should be Fine
Tuned to get better biodegradable or non-biodegradable

waste prediction accuracy.
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Fig.7 Fine Tune AlexNet for Waste Object Detection

To fine-tune AlexNet for waste object detection, it
should follow the following steps.

Preparing the Dataset: Collect or create a labeled dataset
specifically for object detection. Annotate the dataset
with bounding boxes around the objects of interest,
along with corresponding class labels.

Splitting the Dataset: Divide the dataset into training
and validation sets. The training set will be used for
fine-tuning the network, while the validation set will be
used for evaluating the performance during training.

Network Architecture: Modify the last layer(s) of the
AlexNet model to match the number of classes in your
object detection task. The original AlexNet model
ends with a fully connected layer for ImageNet’s 1000
classes. Replace this layer with a new fully connected
layer that matches the number of classes in your dataset.

Transfer Learning: Initialize the modified AlexNet

model with pre-trained weights from training on
ImageNet. This transfer of knowledge from ImageNet
helps in leveraging the learned features for your object
detection task.

Fine-Tuning: Freeze the initial layers of the AlexNet
model (usually up to a certain depth) to preserve the
general features learned from ImageNet. Only the later
layers, including the modified fully connected layers,
should be trainable. This allows the network to adapt to
the specifics of your object detection dataset.

Loss Function: Select an appropriate loss function
for object detection, such as the combination of
classification loss (e.g., softmax or sigmoid) and
bounding box regression loss (e.g., smooth L1 loss or
IOU loss). This loss function will guide the fine-tuning
process.

Training: Train the modified AlexNet model on
your object detection dataset. Use the training set to
optimize the network’s parameters by minimizing the
chosen loss function. Adjust the learning rate and other
hyperparameters as needed.

Evaluation: Periodically evaluate the performance of
the fine-tuned model on the validation set. Monitor
metrics such as classification accuracy, mean average
precision (mAP), and bounding box overlap to assess
the model’s progress.

Post-processing: After training, apply non-maximum
suppression (NMS) to remove duplicate or overlapping
detections and keep only the most confident ones.

Inference: Use the fine-tuned AlexNet model for object
detection on new, unseen images. The model will
predict the bounding boxes and class labels of waste
objects present in the images.

Classify Region Proposals

When working with object detection and region
proposals, the Intersection over Union (IoU)
commonly used to classify the proposals based on their
overlap with ground truth objects.

Using loU to classify region proposals

Obtain Ground Truth: Have annotated ground truth
bounding boxes for the objects of interest in your
dataset.

Generate Region Proposals: Use a region proposal
algorithm, such as Selective Search or an algorithm
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integrated into a detection framework like Faster
R-CNN, to generate region proposals for the input
image.

Calculate IoU: Calculate the loU between each region
proposal and the corresponding ground truth bounding
boxes. loU is computed as the ratio of the intersection
area between the proposal and the ground truth to the
union area of the two regions.

Thresholding: Set a threshold value for the IoU. If the
IoU between a region proposal and any ground truth
bounding box exceeds this threshold, classify the
region proposal as a positive example (containing an

object). Otherwise, classify it as a negative example
(background).

Class Labels: Assign class labels accordingly to the
classified region proposals. For positive examples,
assign the corresponding object class label. For negative
examples, assign the background class label. [9]

The IoU (Intersection Over Union) determines the
accuracy level of prediction. If the IoU value reaches
above 0.5, it will be stated as positive. The below 0.5
IoU values are stated as negative and therefore the
prediction will starts again from initial step.

i

IoU—0.7 : Positive —non-biodegradable IoU-0.3 : Negative
— non-biodegradable

Fig. 8 Regional Proposal Boundary Boxes
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Fig. 10 Boundary Box Regression Accuracy Detection
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CONCLUSION

The construction of a Biomethanation Plant in Bharathi
Park, Coimbatore by the Tamil Nadu government is
commendable as it helps generate 150-170 units of
electricity per day from biodegradable waste. However,
one of the main challenges faced by the plant is the
improper collection of biodegradable waste. Our
research work aims to address this issue by serving
as a primary source for collecting biodegradable and
recyclable waste in a proper manner. By implementing
an effective waste collection system, the collected
waste can be efficiently utilized to generate energy
for the betterment of society. This project will not
only contribute to the generation of clean energy but
also help mitigate the negative impacts of dumping
solid waste in landfills, thus preserving the overall
ecosystem and promoting a sustainable environment.
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By implementing this project in real-time, it can have
a significant positive impact on waste management and
energy production in the region.
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ABSTRACT

In current days there’s a high demand for energy and energy reduce-off in each place. This paper offers an answer
for increasing energy and making it smart. The maximum generally used method for producing power in renewable
energy is the sun. Even though solar energy is to be had all through the day its isolation varies from day to night
with modifications in climatic conditions. And we also can operate via mobile applications. Usually, a solar panel
can rate and shop energy in the sunlight hours. This paper tells that solar panels can also charge at night time
instances automatically and be monitored using software. We can also check the actual reputation of solar panels
in [oT applications. IR sensor that emits light in the 700 nm to 1 mm range of infrared light. It creates extra impact
in producing energy constancy. Every so often there might be a mist, rainfall, or other climatic situations which
also impact the solar panels. Even though we’ve furnished an answer for the climatic version. The electricity
generated at the midnight also can use for our desires. That is one of the methods for generating or getting energy
in a renewable manner that will now not affect nature.

Keywords : PV cells, IR sensors, LDR, and IoT applications, Generate power

INTRODUCTION reaches earth the floor it produces 4ultravioletnt rays,
43% seen mild, and 53% infrared rays sun panel in
general converts visible mild to electric energy and
makes use of 1/2 of infrared rays. A solar panel is built
using photovoltaic cells and organized in a configuration
of 32,36, forty-eight,60, seventy-two, 90 seventy-
two lar panel with 32 cells usually can produce 14.72
volts output (each mobile can produce approximately
0.4voltslt of energy). Photovoltaics is abbreviated as
(PV). PV is the s system of changing light (photons) to
energy (voltage), which is referred to as the photovoltaic
effect. This manner become first overworked in 1954
Sun electricity is a generation that is used to transform via scientists at Bell Laboratories.

daylight into electric energy. Commonly when sunlight

At this moment, the international appears to be
increasing in population. In India populace unexpectedly
expanded with the aid of 1.04% in 2018. In India, the
contemporary populace is 1,388,456,735 as of Monday,
February 15, 2021. It shows the growth in population
each yr. The population increases and our human beings’
desires also increase. So growing in populace also will
increase our desires like electricity, food, refuge, etc.
For producing power or growing energy the renewable
technique is solar energy.
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Solar cells have been quickly getting used to power
space satellites and smaller objects inclusive of
calculators and watches. These days, electricity from
solar cells has come to be a value computed in many
regions and photovoltaic systems are being deployed on
big scales to help energyen the electrical grid. Once the
sunlight hits on the solar panel that power is converted
into electrical energy to DC present day, which flows to
an inverter. The inverter converts the energy from DC
to AC. Then the AC cutting-edge is used for appliances.
The primary objective of this paper is to music the
climatic condition, whether or not it’s far daylight hours
or nighttime time and it is monitored through an IoT
application.

The task is split into phases, first, in hardware, the LDR
captures the mild source and gives the input. Whether
or not the weather is day or night time. If it’s daytime
the body routinely gets opened using a DC motor and
the solar panel is charged through sunlight. If it’s miles
night time the frame receives closed automatically
and the IR sensor gets ON and emits infrared rays.
Infrared(IR) rays fall at the solar panel and are charged
then the modern or voltage produced via the solar
panel is connected through the battery. We also can
manipulate the body via a mobile utility and additionally
reveal which era and date the body opened and closed.
So, it cannot be laid low with some other climatic
circumstance. The hardware connection is easier and
shorted. Further by using changing the controller, we
also can reveal the status of a voltage going on via sun
panels in IoT programs.

10T AND SENSOR APPLICATIONS

10T is not anything that offers embedded structures like
sensors, software, and different era that interconnects
and exchange statistics over the net. It makes human
paintings less complicated. It is utilized in healthcare
monitoring, automation, and so forth.

Right here the sensors play a main function in getting
enter and connects to IoT. First comes LDR that’s a
mild-dependent resistor this is used to come across the
presence of light. LDR is ordinarily used in photographic
mild meters and extensively utilized in programs where
it is vital to hit upon mild ranges.IR sensor which
emits infrared rays. It’s far used T.V remotes and other
circuits.

LITERATURE SURVEY
A clever road lights device the usage of solar power

This paper gives an in design-depth of a smart street-
lights system, where some DC lights are powered
by PV resources. A battery is introduced to save the
excess electricity of the sun solar, which could later be
retrieved at night time, or each time the sunlight is being
obstructed by way of clouds or other types of shading. A
charge controller is used to manage gadget functioning
and protect the battery from overcharging. This system
is increased that includes a movement-sensing circuit,
and a dirt-cleaning circuit. The general result is a clever
and efficient street lighting system, which may be
carried out as a standalone off-grid device or linked to
the rest of the grid as part of a bigger system.

Improvement of Dual-Axis sun tracking-tracking
Arduino with Lab VIEW

This paper targets the method music the solar and
gainsthe most efficiency using Arduino and LabVIEW
for real-time monitoring. The venture is split into two
degrees, first in hardware improvement, four-mild La
DR is used for capturing maximum light supply. The
PV panel is then moved using DC motors at their
maximum mild source location detection. The success
of the device has been tested and compared with static
solar panels. This paper tells how to layout a low-value
sun-trackingsystem.

IOT Enabled solar energy monitoring device

In order to acquire more energy and to show the dust
that has accumulated on the solar panels, this paper
presents a technique and solution. First, all of the panels
and sensors are directly connected to the controller
which video display units of the panels and masses. By
way of the use of IoT technology the records acquired
from the panels and home equipment are despatched to
the cloud through the net for future use as nicely the far-
flung user can monitor the parameters of the connected
systems. The person can view the precise status of
voltage, present-day, temperature, and sunlight through
the usage of a graphical user interface GUL

CHALLENGES

In this technique, the meter readings are taken using
a multimeter, via changing the controller we can also
get the reading through an IoT application. Hardware
is compact, has less region and potential requirement,
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is eco-friendly, high efficient, has less energy loss,
producing power in all situations. The implementation of
clever solar panels primarily based the day/night battery
charging is used with the generation of Embedded C.
So, the principal goal of this paper is to offer a solar
energy technology even at night time the use of IR
sensor and to make it clever it may be monitored and
managed thru [oT software.

PROPOSED SYSTEM

In the proposed device, the input electricity supply is
given to the microcontroller Esp8266 board through a
12v DC adapter. Then the output from the NODEMCU
is given to the relay that is used as a transfer and
operates the DC motor. In this system, a mild established
Resistor(LDR) varies the resistance by relying on the
mild fall. During the day time intensity of mild falls
is increased with a few resistance values. Then the
resistance charge is transformed right into a voltage
signal.
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Fig. 1. Proposed System Block Diagram

Then the voltage sign is given to the analog to digital
converter. Which converts the input sign of LDR the
analogvalue to a digital value.

Then converted digital sign is given to NODEMCU
ESP8266. Here, the microcontroller Unit is an

open-supply software and hardware improvement
environment. Which gets digital alerts.

.

This sign is numerous in line with the sunlight.

B
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The microcontroller presents code strolling and standing
at the serial screen. The output of the microcontroller
is given to relay 1 and relay 2. Then the output of the
relay is given to the motor. The motor is attached to the
frame for opening-last loss. The motor tends to rotate
in a forward route. If in the course of the daylight time
the body robotically receives opened using a DC motor,
and the solar panel is charged via the daylight light.
DC energy is generated and saved in a battery. This
DC motor connected to the body also can function and
display IoT through IoT applications.

At some stage in the nighttime, the resistance value will
increase and the value is examined then night-time and
is visible on the serial reveal. The circuit receives set
and turns on the motor circuitry which tends to rotate
in reversed direction. Then the frame receives closed
mechanically and the IR sensor gets ON and emits an
infrared ray. This ray falls on the solar panel and energy
is generated and saved in the battery. Infrared(IR) rays
fall on the n solar panel and charge than the current or
voltage produced through the solar panel has connected
to the battery.

RESULT AND DISCUSSION

First the daylight, the solar panels | charged via the
daylight. The output getting from sunlight is stated
using a multimeter.

Fig - 2. Daytime Output

42

The Indian Journal of Technical Education, Special Issue, June 2023




The proper aspect photograph indicates the program
execution during the daylight hours. At midnight, the
solar panel is closed and charged thru an IR sensor. It
may be also managed through cell applications.

Fig - 3. Night-time Output

Right here the right aspect picture suggests this system
execution at night time.

Fig - 4. Daytime Output

Relying upon the panel size and its capacity charging
can have completed rapidly or slowly. Right here
we’re using a 9V 12watts 0.34amps solar panel. The
calculation is accomplished under the table for 2 specific
length panels. For both day and night time times.

Panel | Daytime | Night Before After
size time charging | charging
23.5%20 4v 1.2v 3.5v 4.7v
47*40 8V 24 3.5 5.9v
CONCLUSION

This paper concluded that offering a trade source for
producing power is achieved in many ways but using
a solar panel and solar radiation to enhance the energy
processing in both day and night time is proven right
here. At night time energy generation is made through
the usage of an IR sensor. Its miles are used for
appliances. More powerful and one of the strategies
of generating electric-powered energy. This system
additionally offers programs in which the frame can
manipulate by using [oT. Similarly, developments may
be greater and alternates may be implemented.

FUTURE DEVELOPMENTS

The assessment of the system may be further particular
by using changing the microcontroller we can also
monitor the precise status of voltage that is produced by
using the IR sensor all through each day and night time
times. Then any other manner of generating electricity
consumes high depth along with moonlight sensors,
pyroelectric sensors, and so forth. May be executed.
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ABSTRACT

Swiggy and Zomato applications are being used to deliver food to homes. Before the corona epidemic, young
people in the 18 to 24 age range were most often the ones who delivered meals since they found it convenient to
use mobile applications and their changing lives favoured speed and advancement. The temperature of the items
may change during delivery due to the time spent in transit, which is not what customers want. They are thermally
insulated in delivery bags to stop heat loss, but this insulation won’t hold out for very long. The delivery box’s
design is based on the Peltier effect, which states that when a thermoelectric module is given current, the heat
transfer between the substrate causes one side of the substrate to cool and the other to heat. The heat and cool of
the peltier plate that will be maintained moderately to prevent them from overheating and high cooling. Mini fans
will be used to spread the heat and cool inside the box. We can maintain them using the sensor connected to the
IC chips which cut off the current supplied to peltier plate and can save the power for longer period. A rechargable
battery is attached in the box which is used as power source. The main intention is to use the peltier module is to

modify the surrounding temperature and to deliver food in its fresh state.

Keywords: Delivery box, Peltier effect, Heat transfer

INTRODUCTION

Globally, the refrigeration and air conditioning sectors
require a sizable quantity of electrical energy in order
to maintain the proper temperature for food and
medication. As a result, study on studies related to
refrigeration is required in the literature. The vapour
compression refrigeration cycle is the most popular.
Refrigeration cycles are often employed for this, despite
the fact that many research have concentrated on peltier
devices [1]. As thermodynamic devices used as energy
converters, thermocouples connected in series to peltier
thermoelectric devices are considered. Thermoelectric
(TE) modules, which is used to convert the heat energy
directly into the electrical energy, have received
support for research and development. TE devices
are semiconductors that may produce a temperature
gradient when powered by electricity or generate a
voltage when subjected to a temperature gradient,
utilising the Seebeck or Peltier effects, respectively
[2]. Direct power generation (TE and piezoelectric),
plant or district or water heating, absorption cooling,
indirect power generation desalination or a clean water
and other low-grade waste heat recovery techniques are
some of the current and applicable ones. TE module

provides an inexpensive electricity and is a green energy
technology without a usage of the moving components
and the generation of the waste that is harmful to the
environment. However, a number of variables, such
as material choice and operational strategy, affect how
well TE modules perform [3]. Especially when an
element voltage is supplied, this component, which is
constructed of two distinct semiconductors, may have
a cooling effect. The cold and hot sides of the peltier
are connected by two heat exchangers to enhance heat
transfer for the experimental setting. To increase system
efficiency and guarantee effective heat transfer, fans
can be used to support the exchangers that are currently
being used [4-6]. Using portable mini-refrigerators,
the efficiency of the Peltier element is being studied.
In one investigation, a peltier device and its blowers on
the cold and hot sides was mounted in the refrigerated
coffer [7]. Clean renewable energy sources like solar
electricity may be coupled to energy systems. Raising
the COP efficiency was the aim of the solar-powered
Peltier refrigerator. Peltier cooling modules are another
idea for electronic device cooling. A thermoelectric
model was made [8] to predict how effectively a
thermoelectric module will cool. The experimental
examination comparing the thermoelectric peltier’s
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cooling and heating capabilities using TEC1 12715.
Within the first 60 seconds, it was found that the cooling
mode’s normalised COP values were 233% lower than
the heating mode’s [9]. On the basis of semiconductors,
TEC1 12706 is utilised in fresh food storage containers
[10].

WORKING

Electrical energy can be converted into a temperature
using thermoelectric devices. Before the invention of
semiconductor materials, the application of the cooling
and heating effect is used minimal [2]. A thermoelectric
device is composed of N and P-type semiconductor
pellets that are electrically arranged and are thermally
equal. Bismuth Telluride, the most widely used
semiconductor material, has a distinct electron density
(BiSb). Generally, thermoelectric semiconductor
materials used in thermoelectric coolers are bismuth
Telluride alloys. There are other thermoelectric materials
available depending on the purpose, including Lead
Tellutride (PbTe), Bismuth Antimony (BiSb) and Silicon
Telluride (SiGe) alloys [11]. As current travels from an
N-type semiconductor to a P-type semiconductor, and
electrons (e) go from P-type semiconductor materials to
N-type semiconductor materials, TEC operates by the
electrons hopping from low energy levels (P type) to
higher energy levels (N type). The p type and n type
semiconductor dice are connected by copper tabs for the
advancement of power. When the voltage is applied at
the two ends of two semiconductors, current flow causes
a temperature gradient to occur over the junctions. The
Peltier plate warms up on one side while cooling off on
the other [12]. This setup is equal, in terms of efficiency,
to electrons moving directly from one TE material to the
other. TE pairs are used to create traditional TE cooling/
heating modules, which are then organised into arrays
and repeated roughly 100 times. Within the module, one
side cools and one side heats up when current flows.
The hot and cold sides likewise switch positions as
the current does. The idea of geometry is the same for
power producers. A heat sink is linked to both the top
and bottom in this instance [13].

METHODOLOGY

The heating and cooling effectiveness of the delivery
box is determined by its design. The dimensions of
the box that we created were 20 inches long, 14 inches
wide, and 15 inches tall. Our heating area measures 14
inches in length and breadth, while the cooling section

is 12 inches long and 4 inches wide. Using tin sheets
and arc welding, we created a box for delivering meals.
The cooling part has EPS thermocol that has been sliced
and connected. The length and height of a mica sheet
are each 14 inches. Due to the fact that heat will pass
to the cooling side, it is screwed into the delivery box.
So the heatsink slited according to the size of the peltier
plate. Due to heat transmission to the cooling side, they
are firmly fastened to the mica sheet. Using heatsink
compound, we mounted the heatsinks to the peltier
plate. On the heat side, a heatsink with a thickness of 0.3
inches is employed. Thick heatsink makes the process
of eliminating heat simpler. RV fans are employed for
cooling and distributing heat. These RV fans aid with
heat dissipation, and we added two more micro fans
on the hot side to help with heat removal from the
box. To keep the heat in, aluminium foil is fastened
to each side of the box. The circuit is created with a
programmer IC, and the PICkit2 is used to programme
it. This microchip is used to automatically shut off the
gadget when it becomes too hot or too cold. This circuit
helps in indicating the temperature inside the box in
the digital display. Three switches are connected to
the circuit. First switch will be used to turn on and off,
second switch is used to turn on the peltier palte and
minifans and third is used to switch the circuit to direct
current for recharge and to battery. Halogen bulb is
connected to the battery to prevent battery from voltage
fluctuation. For the power source, 220V SMPS power
supply and 12V 24Ah rechargeable battery is used.
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Fig 1. Working of Peltier plate
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Fig. 2. Experimental model
RESULT

To ensure they are in functioning order, they are
initially tested with direct current. The circuit’s power
source is examined extensively. Wires that must not
touch one another are thoroughly inspected. The circuit
receives 12 volts of electricity. The power switch is
switched on after connecting to the battery. The switch
in the bottom corner has been modified to operate on
batteries. Following extensive testing, the heating
section’s temperature is 44 degrees Celsius, while the
cooling section’s temperature is 24 degrees Celsius.
After operating for 6 minutes, cooling is observed.
Within three minutes, you may feel the heat. Due to the
aluminium foil wrapped around the sides, the food is
able to retain heat. The temperature within the box in
the cooling area was kept at 25 degrees Celsius during
the hour-long examination. The temperature of the
meal is slightly altered. The temperature of the meal is
measured to be 45.7 degrees Celsius, and its chilliness
is measured to be 24.6 degrees Celsius. The temperature
is recorded after an hour of keeping them in the box.
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Fig. 4. Cooling level in delivery box
CONCLUSION

They are small in weight which will need low power.
They are compact and simple for maintenance. It
has more durability. For local applications such as
thermoelectric refrigeration, fridge, power plants, DC
machines, printed circuit boards and thermoelectric
air conditioning, among others, thermoelectric cooling
(TEC), as opposed to compression systems, is one of
the best cooling techniques. Thermoelectric cooler is
fully gas-free, portable, and does not require any kind
of compressors or cooling gases of any kind. It may
be energized by the direct electric sources like as solar
cell either with batteries. When employing TEC, both
heating and cooling temperatures vary abruptly within
10 minutes. We can top out the peltier plate’s needed
charge using rechargeable batteries. This delivery box
is small and battery-operated and can be mounted on
any vehicle. The temperature of the food products is
maintained in this case via TEC. Until they are given to
the consumer, they can be kept.
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ABSTRACT

Beginning with the Turing test and progressing through the logic theory machine, expert systems, and autonomous
vehicles, robotics and Al have seen three generations of development. Today, in the third generation, Al and
robots are used together in many areas of society, such as commerce, industry, science, and the classroom. Making
useful robots and Al programs is fraught with challenges. There is an immediate need to create a new networking
paradigm that is proactive, self-aware, self-adaptive, and predictive. Network operators may access vast amounts
of data, notably related to the network and its users. Systematically utilizing big data not only makes the system
smarter and more capable, but it also allows for more economical and productive operation and optimization.
The future generation of wireless networks they imagine is data-driven and makes use of sophisticated data
analytics, ML, and Al. We cover the data sources and key factors influencing the uptake of data analytics, as well
as the part machine learning and Al play in making the system self-aware, adaptable, proactive, and prescriptive.
Data analytics is considered in connection to several different approaches to network design and optimization.
The problems and advantages of using the next generation of communication systems will incorporate artificial
intelligence, machine learning, and big data analytics are covered in the conclusion of this research.

Keywords: Self-driving, Robotics, Self-aware, Wireless

INTRODUCTION and Herbert Simon was recognised as one of the first Al
programmes [3]. Due to the meeting itself as well as the
ongoing rise in computing capacity, Al gained appeal
after this conference. With the use of servos, actuators,
and automated control systems, robotics development
was mostly done in the field of mechanical engineering
while Al in computing continued to advance. When it
came to applications, robotics was more in the production
phase than AIl. Due to issues including inadequate
computer power despite constant improvements, slow
and insufficient data storage, and the consequent decline
in financing, interest in Al started to decline in the half
of this generation.

Research and development in robotics and artificial
intelligence (AI) began in the 1950s. At that time,
development and research in these two fields were
being conducted separately and independently [1].
The “Turing test,” which Alan Turing first introduced
as the “Imitation Game”,this first generation of
artificial intelligence began in 1950. Turing presented
a framework for artificial intelligence in his paper and
the Turing test, which measures that intelligence [2].
However, McCarthy, who first popularised the phrase
“Artificial Intelligence,” is frequently attributed with
the treatment of the study of artificial intelligence as a
1956 Dartmouth meeting.The logic theory machine at Technology based on artificial intelligence (Al) is
this moment developed by Allen Newell, Cliff Shaw, becoming more commonplace. Clinical decision-
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making in the healthcare business has much to gain
from the application of artificial intelligence (Al), since
it has the potential to streamline hard or time-consuming
tasks. [3], including prognosis, analysis, treatment,
and monitoring. All of these developments have the
potential to completely transform the healthcare system.
The immense potential of Al in healthcare has sparked
significant ethical and legal issues. For instance, medical
professionals may be hesitant to implement cutting-
edge Al models due to the fact that these systems
operate as opaque “black boxes” whose decisions
and suggestions are sometimes incomprehensible or
inexplicable to everyone, not just computer scientists.
Errors, such as those brought on by algorithmic bias,
can be hard to attribute to Al systems, though. Unless
substantial effort is made and all parties are prepared, it
is challenging for these systems to acquire the trust of
healthcare professionals and patients and be applied in
clinical practise [6].

The system must be intelligent, self-aware, self-
adaptive, able to handle system services efficiently,
also capable of managing and running networks on its
own. Regular reactive maintenance is not any more
effective. Big data analytics allows for the proactive
and pre-emptive maintenance of network components.
The network can help or direct the operational and
service unit with decision-making options, action
consequences, etc. due to the volume of data, the speed
at which data is received, and the variety and kind of
data foundations. Artificial intelligence (Al) as well
as machine learning (ML) can assist find previously
undiscovered characteristics of wireless networks,
spot correlations and anomalies that we are unable to
detect visually, and offer creative solutions to improve
network deployments and operations.

REASERACH REVIEW

The concept of the TENG, which uses mechanical
energy to generate electricity, was initially presented
by Zhong Lin Wang. TENGs take advantage of high
voltage output performance, varied operating modes,
broad material availability, wearable/implantable
compatibility, a simple manufacturing method, and
inexpensive cost thanks to the coupling effect of contact
electrification and electrostatic induction. Since TENGs
are so effective in collecting biomechanical energy
from humans as well as blue energy and natural wind
energy, they are increasingly being used in this capacity.

TENGs may be created from a wide variety of flexible
and elastic materials such as fabric, silicone rubber,
thin plastic film, and others, which allows for rapid
production and a comfortable fit. Although TENGs
are equivalent to a piezoelectric-based sensor that
also provides self-powered sensing, they distinguish
themselves as an improved alternative by offering
simpler designs and customizations than piezoelectric
sensors. Touchpad interfaces, auditory interfaces,
manipulator controllers, etc., can all benefit from TENGs
because of their four simple operating modes: contact-
separation mode, lateral-sliding mode, single-electrode
mode, and freestanding triboelectric-layer mode. Since
TENGS can run on their own power, it is much easier
to implement them in a variety of low-power wearable
human-machine interfaces (HMlIs) such electronic
skin (e-skin), smart gloves, wearable wristbands, and
smart socks. The utilization of advanced data analytics
for broader applications such as home security, loT
control, virtual reality game control/rehabilitation, and
personal identification highlights the immense potential
of triboelectric sensors in the HMI industry.

Artificial intelligence, or Al is the capacity for learning
and cognition within a computer program. Artificial
intelligence may be defined as any situation in which
a computer program performs a task that we would
normally attribute to a human being. The advantages of
Al will be discussed first.

COVERAGE AND CAPACITY
OPTIMISATION OF FUTURE CELLULAR
WIRELESS NETWORKS BASED ON
DATA

The traditional network-centric design doesn’t account
for all the intricacies that might effect service quality.
In order to remove assumptions during fault isolation
and reduce mean time to repair, mobile operators
need systems that provide analytical capabilities by
integrating all subscriber and network-related data
into a unified corporate geolocation platform. Network
operators can profit from big data analytics since they
have access to vast amounts of data. Using data from
several sources, including subscriber information and
network statistics, the big data analytics engine/agent
may help build and improve the network.

When there is a physical obstruction or impediment
between two objects communication nodes, Fig.
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1(a) envisages adaptive/dynamic rerouting of traffic.
Based on TP and other data like resource availability,
a dynamic rerouting path is possible chosen. When the
primary serving BS is bandwidth restricted, congested,
or otherwise unavailable, a cell helper with holographic
beamforming can more easily service a distant user
beyond the aiding BS’s extensive coverage area, as
shown in the dynamically adjacent Fig. 1(b). Based
on the data it receives, the holographic beamforming
antenna may construct a high-directivity beam toward
the far-off user by employing TP and REM [7]. Figure
1(c) shows how a 3D geolocator tool and configurations
for long-range, high-capacity links and electronic speed
beam-switching can be used to improve dynamically
steering coverages to where they are needed, while
Figure 1(d) shows how this can be done to provide
access while in motion.
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Fig. 1. Techniques from ML, Al, and data analytics can be
applied in analogue

In addition to the aforementioned management and
optimisation scenarios, properly and effectively
maintaining components of the network, backhaul
checking. Some of the most painful and bothersome
problems the network operators are frequently tasked
with include managing and orchestrating fronthaul,
intelligent network slicing, maximising energy
efficiency, and keeping an eye on critical network health
indicators.Big data analytics can be used to perform
network element predictive maintenance. Through
sensors, the predictive maintenance continuously
examines the network elements’ operating status.
The possible threats can be recognised using big data
analytics. Therefore, potential issues are discovered
early. This enables the network operator’s operation
and maintenance staff to develop proactive predictive
maintenance planning.

IV RESULTS AND DISCUSSION

Through simulated studies, the effectiveness of the
CNN algorithm is assessed, including the network’s
throughput at various The performance of the network
as a result of the detected mammalian motion and
the v values. The curves for the network’s effective
throughput at different v values in the two scenarios are
shown in Figure. When several animals are present, the
sensor node switches to shared mode. In the exclusive
mode, requests for parallel transmission from nodes
will be put off if no mammals are identified. Even in
the worst-case situation where mammals are negatively
harmed, the network’s effective throughput can still
reach 85% of that throughput without the presence
of animals (v = v1l). Comparing the CNN algorithm’s
network’s effective throughput to that of the traditional
SFAMA protocol and the underwater MAC protocol,
the effective throughput can be enhanced by 30% to
50% at various speeds (v values).

;
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Fig. 2. Network effective throughput comparison at
various v values

In order to enable more simultaneous transmission, the
CNN algorithm effectively increases the multiplexing
space’s capacity. End-to-end delay is a crucial metric
for assessing the performance of the network. Through
simulation tests, it is assessed under various speed
conditions in this research. It has been discovered that
the end-to-end time delay is increased by the presence
of underwater mammals. The mammal moves slower
when the direction is the same, which results in a larger
time delay. Because of the mammal’s poor movement
pace, the effect on the network lasts for a very long
time, delaying the delivery of numerous data packets
and increasing end-to-end delay.

Each time the parts were examined, they were rotated
in a new direction or exposed to various lighting
conditions. When an unidentified object was placed
underneath the camera, it was not at all recognised. The
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stored model had to make up at least 80% of the match
conditions. The user received feedback from the vision
sensor software for each component that was scanned,
including the component’s orientation, orientation , and
position.

Based on the distance between the camera and the
electro pneumatic valves, as well as the conveyor belt’s
speed, it was determined how long it takes a component
to approach a valve. The band was fully operational
and able to separate all the components after a few
minor calculations and modifications to the PLC’s
programming.

employees in repair shops, municipal solid-waste
employees, and sometimes even scavengers at illegal
disposal sites are some of the people who engage
in ad hoc, non-industrial e-waste separation. Legal
or not, e-waste recycling is typically performed in a
disorganized atmosphere by small enterprises utilizing
antiquated equipment. Most of the remaining electronic
trash is collected by municipalities along with regular
garbage. This practice poses dangers to the health of
those working in the neighborhood as well as the
general public and the environment.

Although the general regulation did not provide a
precise explanation of the practical details (even the
categories of electrical and electronic equipment and
E-waste were not defined clearly), if the legislation is
put into effect, it can result in significant improvements
in the management of E-waste and a reduction in the
problems with the environment and public health that
are related to it.

CONCLUSIONS

The third-generation Al and robotics applications face
numerous difficult issues. In this opinion piece, we
discussed the advancement of ideas and technologies
related to artificial intelligence (AI) and robotics, in
particular the contemporary settings for developing Al
and robotics that are built on a variety of technologies
from IBM, Intel, and Nvidia. We discussed the
development of integrated robotics and Al systems
using AWS RoboMaker and ASU VIPLE. Technology
for coverage preservation is only available in the static
deployment framework. Sensor nodes built on the
theoretical foundation of AFS and taking into account
the movement of the undersea environment achieve
complete coverage of target events. The blindness of

conventional random search algorithms is solved by
artificial FSOA, which also exhibits a greater coverage
capability and has faster convergence and more stable
performance. A model for the next-generation wireless
network that is data-driven that uses machine learning,
artificial intelligence, and advanced data analytics
for effective operation, control, and optimisation. We
outline the primary forces behind the uptake of big data
analytics and talk about the crucial roles that machine
learning, artificial intelligence, considering the role that
they play in data analytics for future wireless networks.
With regard to data analytics, we propose a number of
network design and optimisation strategies. Finally, we
go over the advantages and difficulties network operators
face when implementing in the next-generation wireless
networks, big data analytics, artificial intelligence, and
machine learning.
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ABSTRACT

It is very much important to ensure the health benefits of the foods consumed. Now a days consumers are very
much concerned about the products they eat daily. Dairy Industry is a important sector in Food industry. Ice
Cream- cones are one among the dairy industry and most loved by the younger generation, which is made up of
high gluten content. Gluten content may cause celiac disease. Celiac is a disease that affects the small intestine.
Gluten is the content filled in Maida, and Ice cream cones are made of refined wheat only as a major ingredient.
As refined wheat has rich gluten it also creates problems in digestive tract. Our main aim is to develop Ice Cream
cones without refined wheat flour. In this study refined wheat is replaced by Finger millet flour, Kodo millet flour,
Little millet flour, Barnyard millet flour and the other minor ingredients. Millets are gluten free flour and have more

health benefits. The goal was to develop a gluten multi millet Ice cream cone with health benefits.

Keywords : Ice cream cones, Gluten, Millets

INTRODUCTION

A key component in the creation of the encouragement
of interest in cold desserts is the ice cream cone [1].
It is a dried-out, funnel-shaped level waffle that allows
frozen yoghurt to be kept close by and consumed.
Before frozen custards were invented, frozen yoghurt
was served in cups and platters. The two varieties of ice
cream cones include wafers in other shapes and moved
sugar cones [2]. Level waffles are folded into cone-
shaped structures while still hot and flexible to create
sugar cones, also known as moved frozen custards [3].
However, the basic amino acids and nutritional fibre on
low degreecones, also known as moved frozen custards,
are made by folding level waffles into cone-shaped
structures while hot still and malleable. Sophisticated
wheat flour is a crucial component for this item [4].
Although the idea behind roasting these pipe-shaped
ice cream cones may be simple, the hardware setup
required for reliable production is confusing. Cereal
products have emerged from grains other than wheat
as a result of an increase in the number of people who
have been diagnosed with celiac disease and a general
demand for new, delicious, and energising dietary
options [5]. It is said that despite an increase in celiac
disease cases, there is no global preparedness for the

disease’s impending pandemic. The present gathering
of reliable and affordable non-gluten food sources is a
pressing concern [6, 7]. People rely on massive grain
harvests like rice and maize, which account for the
majority of the calories consumed worldwide. It serves
as a significant component of various conventional food
sources and beverages including bread and porridge as
well as a significant supply of carbohydrates, proteins,
and extra significant phytonutrients [8, 9].

Many ancient crops that are rich in micronutrients, such
as amaranth, buckwheat, millets, and so forth, have
traditionally served as staple meals in many societies.
In addition to fagopyritols, these grains are enhanced by
polyphenols, flavonoids, nutritional fibre, amino acids,
lignans, minerals, nutrients, and cancer-prevention
agents [10, 11]. Food sources made of composite
flour are a good source of micronutrients with dietary
filaments [12]. Their higher nutritional fibre content
is also linked to restorative health benefits, such as
improved stomach health, gastrointestinal changes,
blood sugar regulation, and lowered cholesterol [13].
The role of a staple food has traditionally been supplied
by a few old harvests rich in micronutrients, such as
amaranth, buckwheat, millets, and so forth [14]. This
review focuses on the history, consumption, and health
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advantages of finger millet, one of India’s oldest millets.
Of all grains and millets, finger millet contains the
highest concentration of calcium and potassium. Recent
research indicates that urban Indians consume less
millets. The processing of finger millet can take several
different forms. Additionally developing from finger
millet are soups and baked goods. Numerous health
advantages of finger millet have been discovered in
investigations on animals. Essential elements including
vitamins and minerals are absent from rice flour [15].

METHODS

Development of Ice Cream Cones
MIX SUGAR AND WATER TOGETHER

OIL AND SOY LECITHIN ARE MIXED OF
EMULSIFICATION (Oil Slurry)

l

ALL THE MILLET FLOUR ARE MIXED TOGETHER

l

USING HAND MIXER ALL THE INGREDIENTS ARE
MIXED WELL

i

BAKE USING A PRE-HEATED WAFFLE CONE
MACHINE (150°C FOR 2-3 MINUTES)

ROLL IT INTO A CONE SHAPE WHEN IT IS STILL
HOT USING A CONE MOULD

i

COOL THE CONE TILL IT GETS HARDENS
Sensory evaluation

Sensory evaluation was performed with the help of 9-
point Hedonic scale. There are 5 panelists (3 men and
2 women) in the age group of 20 to 24. The parameters
are appearance, taste, crispness, flavor and over all
acceptability.

Table 1. 9- Point Hedonic Scale

9 Point Hedonic Scale
9 Like Extremely

Rating Scale

Like Very Much

Like Moderately

Like Slightly

Neither Like or Dislike
Dislike Slightly
Dislike Moderately
Dislike Very Much
Dislike Extremely

[l INSA RSN Y BN Ko X RN o]

Moisture analysis

The product was weighted in the sample plate. Then
using of digital moisture analyzer and the amount of
moisture removed is displayed in the display. It was
expressed in percentage

Ash content

Ash content in the food sample can be analysed with the
help of muffle furnace at high temperature as 560°C for
1 hour. 2 gms of sample is weighted in crucible and kept
in a muffle furnace. After 1 hour, the sample becomes
ash and the weight of the ash is measured.

Cost analysis

The financial results of new products are typically used
to determine their success, so it is necessary to have a
variety of financial data in order to conduct this analysis.
For example, they must know the potential financial
returns from a new product, as well as the amount of
funding required to develop, produce, and market
it.. For the multi millet ice cream cone, the design is
based on raw materials, utilities, contingency expense,
building cost and personnel.

RESULTS
Baking of Ice Cream Cones

All the measured dry ingredients are mixed. Water
and Sugar are mixed separately. Oil slurry is prepared
with the mixture of oil and lecithin. Now the wet and
dry ingredients are mixed using a hand mixer. Check
the consistency of the batter (Pouring consistency).
Pre Heat the Waffle cone machine for 10 minutes @
150°C. Pour the batter into the waffle machine. Bake
it for 2-3 minutes in 150°C. Roll the waffle into a cone
shape using the cone mould before it retains the room
temperature. Rest the cone till it gets hardens. Table 2
gives the Composition table for the Development of
Multi Millet Ice cream cone.
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Table 5. Moisture content of Millet Ice cream cone

Product | Weight Temper- Time | Moisture

of the ature (°C) (sec) content
sample (%)
(gms)

Millet 5 120 270 4.30

Ice cream
I cone
Fig 1: Developed Multi Millet Ice cream cone Ash Content

Sensory Evaluation Using muffle furnace, ash was obtained at high

Table 3 briefs the average of the all the Trails and Table temperature at 560°C for 10 minutes

4 explains the results of sensory evaluation of Trail 8 Table 6. Ash content of millet ice cream cone
Moisture Analysis Product Tempera- | Time Ash content
Moisture content for the product developed was ture°C (min)
analyzed with the help of the digital moisture analyzer. Millet Ice 560 5 1.79mg/100g
The value obtained by moisture analyzer was tabulated cream cone
in Table 5.
Table 2. Composition table for the Development of Multi Millet Ice cream cone
Ingredients Trail 1 Trail 2 Trail 3 Trail 4 Trail 5 Trail 6 Trail 7 Trail 8
Finger 12.5 14.45 15.18 12.9 9.25 9.87 10.24 13.5
Millet (%)
Little 5 7.16 8.59 10.19 7.31 6.90 8.19 11.5
Millet (%)
Kodo 7.5 7.32 9.6 7.6 7.34 6.90 4.09 7.96
Millet (%)
Barnyard 5 7.22 7.59 491 7.32 6.90 4.09 10.33
Millet (%)
Sugar (%) 27.5 27.71 28.67 29.7 26.32 21.65 26.63 16.63
Water (%) 42.5 36.14 30.37 34.7 41.46 335 34.83 36.80
Soya - - - - - 3.54 3.27 0.86
lecithin (%)
Vegetable - - - - - 10.74 8.19 242
oil (%)

Table 3. Average of all the Trails

TRAIL1 | TRAIL2 | TRAIL3 | TRAIL4 | TRAILS | TRAIL 6 | TRAIL7 | TRAIL 8
PANELIST 1 6 6 7 7 6 7.5 7 8.2
PANELIST 2 6 6 6.8 7 6 7 7
PANELIST 3 6.7 6.9 7 7.5 7 7 6.6
PANELIST 4 5 6 6.5 7 6 7 7 7.8
PANELIST 5 6.7 6 7 7 7.5 7 6 8
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Table 4. Results of Sensory evaluation of Trail 8

Panellist Panellist 1 Panelist 2 Panelist 3 Panelist 4 Panellist 5 Average
Appearance 8 7 8 9 9 8.2
Taste 9 7 9 7 8
Texture 7 8 8 8 9
Hardness 8 8 8 8 7 7.8
Over all 8 8 8 8 8 8
acceptability

Cost analysis

Table 7. Cost analysis of developed Millet Cone

S. No Expenses/ kg Cost of
Production (Rs.)

1 Personnel (A) 1

2 Raw Material
a) Flour 10
b) Oil 0.5
c) Sugar 0.5
d) Lecithin 0.10
e) Other materials 0.90
TOTAL(B) 12

3 Utilities
a) Power 0.25
b) Water 0.25
c) Fuel 0.25
TOTAL(C) 0.75

4 Contingency Expense
a) Transport 2
b) Packaging Material | 0.25
TOTAL (D) 2.25

5 Depreciation of Building | 1.25
E)

6 Total Cost (A+B+C+D+E) | 33.25

7 Average Yield Loss Cost 6

8 Net profit Ratio 2:5

9 Cost of Developed product | 60
for 10 cones

10 Valid cost of Production per | 120
10 cones

CONCLUSION

The Demand consumption of millets is going up

year by year due to its health benefits. So this study
is to developed a Gluten free Multi Millet Ice cream
cone. Totally 8 trails were conducted. Each Trail was
estimated by its over all acceptability. The selected trail
was further analyzed for Sensory analysis, Moisture,
Ash and Cost analysis. Finally, a Gluten free Multi
millet Ice cream cone was developed.

REFERENCES

1.

8.

Huang, V.T., Lindamood, J.B. and Hansen, PM.T,,
1988. Ice-cream cone baking: dependence of baking
performance on flour and batter viscosity. Food
Hydrocolloids, 2(6), pp.451-466.

Huang, V.T., Lindamood, J.B. and Hansen, PM.T.,
1990. Ice cream cone baking: 3. Characterization of
residues on baking plates. Food hydrocolloids, 4(1),
pp-49-58.

Solanki, A.B., Rathod, A., Thakkar, J. and Shah, G.,
2021. Application of quality tools to reduce in rejection
of ice cream cones: A case in ice cream cone making
company. Materials Today: Proceedings, 47, pp.5781-
5787.

Dewettinck, K., Van Bockstacle, F., Kiihne, B., Van
de Walle, D., Courtens, T.M. and Gellynck, X., 2008.
Nutritional value of bread: Influence of processing,
food interaction and consumer perception. Journal of
Cereal Science, 48(2), pp.243-257.

Rajpoot, P. and Makharia, G.K., 2013. Problems and
challenges to adaptation of gluten free diet by Indian
patients with celiac disease. Nutrients, 5(12), pp.4869-
4879.

Zhang, X., Dong, C., Hu, Y., Gao, M. and Luan, G.,
2021. Zein as a structural protein in gluten-free systems:
An overview. Food Science and Human Wellness,
10(3), pp.270-277.

Nwanekezi, E.C., 2013. Composite flours for baked
products and possible challenges—A review. Nigerian
Food Journal, 31(2), pp.8-17.

Kreft, 1., Zhou, M., Golob, A., Germ, M., Likar, M.,

56

The Indian Journal of Technical Education, Special Issue, June 2023




10.

11.

Dziedzic, K. and Luthar, Z., 2020. Breeding buckwheat
for nutritional quality. Breeding science, p.19016.

Tumwine, G., Atukwase, A., Tumuhimbise, G.A.,
Tucungwirwe, F. and Linnemann, A., 2019. Production
of nutrient-enhanced millet-based composite flour
using skimmed milk powder and vegetables. Food
Science & Nutrition, 7(1), pp.22-34.

Pirzadah, T.B., Malik, B., Tahir, I. and Ul Rehman, R.,
2020. Buckwheat journey to functional food sector.
Current Nutrition & Food Science, 16(2), pp.134-141.

Angioloni, A. and Collar, C., 2011. Significance of
lipid binding on the functional and nutritional profiles
of single and multigrain matrices. European Food
Research and Technology, 233(1), pp.141-150.

12.

13.

14.

15.

Chandra, S., Singh, S. and Kumari, D., 2015. Evaluation
of functional properties of composite flours and
sensorial attributes of composite flour biscuits. Journal
of food science and technology, 52(6), pp.3681-3688.

Tesch, R., Normand, M.D. and Peleg, M., 1996.
Comparison of the acoustic and mechanical signatures
of two cellular crunchy cereal foods at various water
activity levels. Journal of the Science of Food and
Agriculture, 70(3), pp.347-354.

Pirzadah, T.B., Malik, B., Tahir, I. and Ul Rehman, R.,
2020. Buckwheat journey to functional food sector.
Current Nutrition & Food Science, 16(2), pp.134-141.

Mert S, Sahin S, Sumnu G. Development of gluten-
free wafer sheet formulations. LWT-Food Science and
Technology. 2015 Oct 1;63(2):1121-7

The Indian Journal of Technical Education, Special Issue, June 2023 57




ENVIRONMENT FRIENDLY AUTOMATIC ELECTRIC
BROODER SYSTEM FOR POULTRY FARMS BASED ON

DESIGN THINKING APPROACH

RAJASEKARAN RAJAMOORTHY
Associate Professor, Department of ECE, SNS College
of Technology, Coimbatore, Tamil Nadu

ARUNPRASANTH E, JAIKRISHNAN YV,
JAYENDRA S, KAMALESH P

UG Students, Department of ECE, SNS College of
Technology, Coimbatore, Tamil Nadu

ABSTRACT

An Automatic Electric Brooder is a tool used in Indian agriculture that enables resource management in a poultry
farm. A sizeable percentage of the population in India heavily rely on primary industries for income. For many
households, a poultry farm or the poultry industry serve as the main source of income. There is high protien content
in chicken, so it is preferred by people all over the world. The major requirement of meat or non — vegiterian
food supplied from the poultry farm. It could be necessary to increase the manufacturing of Automatic Electric
Brooder machines in order to develop this sector in rural India. In the current scenario, the poultry farms require
man power. Automatic Electric Brooding technique can be adopted by the agricultural industries as well as both
large and small poultry farms. The temperature of the space may be maintained consistently by using automatic
brooder equipment. In the proposed work the Livestock Farm’s air can also be maintained at a comfortable
temperature with this automated brooder equipment. This gadget is inexpensive and easy to use. The temperature
sensors display both the internal and external temperature of farms. The exhaust fan can be activated if the farm’s
internal temperature rise and goes above the typical temperature that should be provided to the chicks or if the
farm’s temperature rise externally. The exhaust fans linked within the farm will remove any extra heat if it exists.
Additionally, a Web interface is developed to track and shows parameters through Wi-Fi module connection. To
display the temperature readings from the farm, an IoT web application called ThingSpeak is employed. It displays
the current temperature and allows to view temperature readings obtained at predetermined intervals. Farmers can
be informed via temperature graphs as the farm’s internal temperature rises quickly. For the first and second days
after birth, the newly hatched chicks brought to farms need a temperature of 100 degrees Fahrenheit; for the third
day, it is 98 degrees Fahrenheit, etc. The Real Time Clock (RTC) helps to enable the temperature automatically by
programming according to the required heat mentioned for brooding purposes. It can easily maintain the specified
temperatures without the farmers having to do any effort. The details of these temperatures are viewed without
internet with the help of LoRa. A physical, exclusive radio communication method is LoRa. It is based on chirp
spread spectrum technology-derived spread spectrum modulation techniques. There will be a lack of network
coverage in the majority of villages and rural areas, so LoRa is quite helpful in those kinds of circumstances.

KEYWORDS: Automatic electric brooder system, Poultry farming, Temperature control, Temperature monitoring,
Chick growth, Efficiency, Smart farming, loT devices, Productivity

INTRODUCTION after dietary component. Poultry farming is the most
crucial aspects of Indian agricultural economy because
of the rising demand for poultry products. According to
the most recent annual data, India is the world’s third-
largest producer of eggs and the fifth-largest producer
of chicken meat. The market for layers is expected to

Poultry products, such as meat and eggs, are renowned
for the exceptional nutrient density, containing vital
elements essential for a balanced human diet. These
food sources are particularly valued for abundance of
high-quality proteins and minerals, making a sought-
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expand by 6 to 7 % annually, while the market for broilers
will grow by 8 to 10 % annually. The development of
layer chickens is the primary emphasis of initiative. A
particular breed of hen that lays eggs is called a layer
chicken. A single layer chicken will often lay up to 300
eggs each year, which is almost one egg every day. The
growth of the chicks in resting stage is developed with
the help of artificial brooder [1].

The growth of muscle building by the humans is
developed by consuming 30g of protein from chicken at
each meal. In addition to being high in protein, chicken
is also a good source of calcium and phosphorus, two
elements that help maintain healthy bones. It also
contains selenium, which is believed to lower the
chance of developing arthritis. A heart-healthy, low-fat,
low-cholesterol diet, such as the DASH diet, can feature
chicken as the star of the plate since it provides vitamins
and minerals are underutilized. The chicks in poultry
farm is safer while compared to the free range chicks
because some birds like eagles will hunt the chicks
while free roaming [3].

Therefore, certain parameters like temperature, air
quality, humidity, ventilation and illumination need to
be frequently monitored in order to ensure a healthy
chicken growth [6]. Due to the absence of temperature
that should have been provided to the chicks during the
early stages, approximately 1/4 of those brought to the
farms are dead [2]. So, farmers lose the money which
have spent on chicks. The temperature sensor, exhaust
fans, Internet of Things (IoT) and LoRa is used to
automate the process of monitoring the aforementioned
elements and poultry cultivation in order to create
healthy chickens or quails that generate high-quality
eggs to increase production in India [5]. Numerous
small-scale businesses, as well as farmers, can benefit
from this strategy by making significant profits while
making minimal investments.

Theabove bar graph (Fig2.1) represents the consumption
of poultry meat in India from 2018 to 2022(in 1000
MT). The requirement of poultry farms is increased
because of the higher consumption rate in India. The
ranking of poultry products in India is rapidly increasing
frequently. India stands third in poultry egg production
and sixth in poultry meat production according to last
survey on 2022,

The Pie chart (fig 2.2) represents the poultry inventory
of Indian states in the year of 2019. It seems that Tamil

Nadu ranks first in the poultry inventory. The poultry
farms are increased in large amount in Tamil Nadu.

Consumption of meat in INDIA
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Fig. 1. Consumption volume of poultry meat in INDIA
from 2018 to 2022 (1000 MT)

Indian states with highest
pouliry inventory in 2019 (in
millions)
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= West Bengal  » Maharashtra

Fig. 2. Indian states with the highest poultry inventory in
2019

From the first day of the chick’s arrival in the farm,
several temperature readings are maintained. Initially
the temperature is 100 degrees for day 1 and 2, and so
on. These changes in the temperatures are controlled
by RTC (Real Time Clock) and programmed in the
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Arduino. If the temperature exceeds the programmed
value, the exhaust fan comes into play and reduces the
excess heat inside the farm.

Table 1. Brooding temperature details for Quails

Brooding temperature details for quails
Day Temperature in Fahrenheit
1 100
2 100
3 98
4 96
5 95
6 95
7 95
8 95
9 93
10 90
CONVENTIONAL METHOD

Gas tubes is using to connect cylinders and burners.
Two burners can be utilized with a single cylinder. The
amount of gas that flows through the knob is controlled
by a regulator. The burner is ignited by a lighter. The
sound of the gas flowing helps to convey the intensity of
the flame. The forthcoming brooding days and numerous
environmental changes are manually monitored [7].

In India, the majority of poultry farms are manually
supervised and managed. The critical variables that
must be monitored and managed include temperature,
humidity, air quality, illumination, ventilation and food
feeding [13]. This method needs a significant amount
of labor and constant monitoring of the farm’s required
temperature.

|
A
|

y

Fig. 3. Gas Brooder
1. Regulator, 2. Gas tube, 3. LPG Cylinder, 4. Gas Burner

Fig 3 represents the Gas Brooder and its components. In
gas brooder the constant temperature is not accurately
maintained and there are changes in the temperature.
These changes also result in significant initial chicken
mortality and chicks with slower growth rates, lower
weights and weaker immune systems [8].

Therefore, the money spent on chicks is a waste and the
over leakage of gas leads to death of the chicks [14].

MATERIALS AND METHOD

The system contains a crucial part called the Temperature
sensor. An Arduino UNO is the primary development
board in use. This development board is connected to
the sensors and the relay. The Wi-Fi based IoT ESP
01 is the Wi-Fi controller utilized in this system. The
temperature module on the Arduino UNO is used to
collect the thermal parameters. ThingSpeak IoT web
application served as the database that can be utilized.
The alarm can be sent to any user device, such as a
smart phone, laptop, or any other devices through IoT
connected Thing Talk web application, after the data is
processed in the application layer through application
program and then through the Access Point. A built-in
LCD is also included for displaying the parameters.
Real-time clock aids in adjusting the temperature
according on how many days the chicks must be raised.
By employing LoRa, which can be viewed across great
distances, these details can be viewed offline [10].

EXPERIMENTAL ANALYSIS

The primary component for the automatic electric
brooder is an electric burner, made with tubular shape
that gives an output of 2Kw/hr. Firstly an electric brooder
should be installed in the poultry farm, which include
embedded system [12]. The DS18B20 temperature
sensor is used to calculate the temperature coming from
the brooder. In order to maintain the inner temperature
of the farm, the outer temperature is also calculated.
In the LED digital display, these temperatures are
displayed. DC exhaust fans are used to remove the heat
once it exceeds the par temperature. The ThingSpeak
IoT platform displays the temperature readings. Along
with the temperature gauge meter, a temperature rises
and fall graph is displayed. Real Time Clock maintains
the temperature needed for the chicks in accordance
with the temperature chart.

The farmers can use LoRa to view these temperatures
offline.
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Table 2. Components with parameter ratings

S. Components Parameter | Quantity
No ratings
1. Arduino UNOR3 (6 1
— 20 volts)
2. Temperature | DS18B20 (- 2
sensor 67 Fto
+257 F)
3. Relay 5V DC 2
4. Exhaust Fans | 6000 rpm 2
5. Wi-Fi Module | ESP8266 1
6. LCD display | 4.7V to5.3 1
\"
T RTC (Real 23Vitos5 1
time clock) Vv
8. LoRa 15 kms 1
9. Electric 2Kw/hr |
Brooder

Arduino is an electronic device that is built on simple
hardware and software. A motor can be started, an LED
can be turned on, and something may be published online
by using an Arduino board to receive inputs like light on
a sensor, a finger on a button, or a tweet. By providing
a set of instructions to the board’s microprocessor, a
message indicating what to do can be conveyed to the
board. The Arduino Software (IDE) and programming
language is utilized to accomplish this. Over the years,
countless of projects, ranging from simple household
items to intricate scientific instruments, have used
Arduino as brain. At the Ivrea Interaction Design
Institute, Arduino was created as a simple tool for
quick prototyping geared towards students without a
background in electronics or programming.

Dallas Semiconductor Corp. produces the 1-Wire
interface temperature sensor known as the DS18B20.
Only one digital pin is necessary for two-way
communication with a microcontroller using the
innovative 1-Wire Interface. There are typically two
shape factors for the sensor. A transistor that comes in a
TO-92 packaging resembles one in every way. Another
that has a waterproof probe design may be more
practical, it need to measure anything that is far away,
submerged, or underground. The DS18B20 connects
with Arduino using a 1-Wire bus, which by definition
only needs one data line (and ground) to function. It
is accurate to 0.5°C over the range of -10°C to +85°C
and has an operational temperature range of -55°C to
+125°C [11].

A relay is a switch that is activated and deactivated by
another electrical circuit. In its original configuration,
an electromagnet drives the switch to open or close one
or more sets of contacts. In 1835, Joseph Henry created
it. Relays can be viewed broadly as a type of electrical
amplifier since it can control output circuits with higher
power than the input circuit. An electromagnet is
modified into a straightforward electromagnetic relay,
like the one removed from an automobile in the first
image.

Usually intake fans, exhaust fans lower the temperature
inside the case by pulling in the relatively cool air from
the surrounding room. Exhaust fans are often located
on the back and sides of the case, sending hot air that
has been warmed by the components back into the
space. Exhaust fans purge the air of unwelcome odors,
dampness, smoke, and other contaminants. Exhaust fans
are made to remove humid air from rooms in addition to
extracting offensive odors. Mold growth and moisture
problems can be avoided by removing damp air from a
space before it condenses.

The ESP8266 wi-fi module is a relatively affordable
and user-friendly tool for connecting the creations to the
internet. The module may function as a station (connect
to Wi-Fi) and an access point (create hotspots), allowing
it to simply retrieve data and post it to the internet,
making the Internet of Things as simple as feasible. The
project could access any information that is available
on the internet because it can also fetch data from the
internet via APIs, making it smarter. This module’s
ability to be programmed using the Arduino IDE, which
makes it much more user-friendly is another intriguing
feature.

One of the most advanced display technologies is LCD
and LED. It will be the simplest and most dependable
output device to utilize after figuring out how to
interface it! Additionally, not every project based on a
microcontroller can use a debugger. Therefore, output
testing can be done using LCD monitors. Two RAMs,
known as DDRAM and CGRAM, are found in LCD
panels.

A real time clock or RTC is a digital clock and its main
purpose is to continue keeping correct time even when
a power source is removed or a device is switched to
low power mode. RTC’s are comprised of a controller,
oscillator, and an embedded quartz crystal resonator.
An RTC is designed to offer accurate time and date
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that may be applied to a variety of situations. RTC is
a type of integrated chip (IC)-based electrical device
that comes in a number of packaging configurations. A
lithium battery inside of it provides electricity.

A wireless modulation method called LoRa was
developed using Chirp Spread Spectrum (CSS)
technology. It uses chirp pulses to encrypt information
on radio waves, much like dolphins and bats do. LoRa
modulated transmission may be received across a wide
range of distances and is resistant to disruptions. The
Internet of Things’ primary wireless platform is LoRa.
(IoT).

RESULTS AND DISCUSSIONS

The Automatic electric brooding system uses a real-time
clock (RTC) to set a limit for the maximum temperature
in the farm. When the temperature sensor detects that
the temperature has exceeded this limit, the exhaust
fan is activated to bring the temperature back down to
within the desired range. If the temperature does not
decrease within a certain time, the output voltage of
the electric brooder is reduced to further help bring the
temperature down.

One additional feature of the system is that it shares the
temperature readings through an IoT device, which can
be accessed by farmers on mobile phones. This allows
to monitor the temperature of the farm remotely, which
can be especially useful in rural areas where there may
be limited access to internet or network connections. To
address this, the system uses LoRa WAN technology,
which allows for offline viewing of the temperature
readings.

This system seems to be a valuable tool for poultry
farmers, as it reduces the need for manual monitoring
of the farm and helps maintain a consistent temperature
for the animals.

Fig. 4. LCD display

The output (Fig 4) shows the temperatures measured by
the temperature sensors.

i "

Fig. 5. ThingSpeak IoT platform

ThingSpeak IoT platform is used to view the
temperatures measured thorough online.

Parameters in ThingSpeak Platform
1. Channels

ii. Apps

iii. Devices

iv. Support

Channels panel is the display panel that shows the
temperature readings from the farm. It has several
options that allows the farmers to view the statistics
of the temperature. There is public view, private view,
Channel settings, sharing, APl keys, Data import/
export in the options panel. Private view enables the
information for a particular server/private server. Public
view is used for viewing the information through a
public server. Private view is the best view for a private
farm.

' ]

Fig. 6. ThingSpeak IoT temperature graphs
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Fig 6 shows the output temperatures in graphs and
temperature meters.

Fig. 8. Automatic Electric Brooding System
1. Exhaust fans

2. LCD display

3. Arduino UNO R3

4. Power supply

5. Relay

6. Wi-Fi module

7. Temperature sensor

8. LoRa

CONCLUSION

The automatic electric brooder system can help
improve chick growth rates and overall health, leading
to better-quality meat and higher profits for farmers [9].
Additionally, it can help reduce the risk of disease and
other health issues among the chicks. The system is
customizable, allowing farmers to adjust the temperature
and other settings according to the specific needs of the
chicks. This flexibility can help farmers achieve better
results and improve overall efficiency. The system is
easy to install and operate, with user-friendly controls
that make it accessible to farmers of all skill levels. This
can help reduce the learning curve and ensure that the
system is used effectively.

The automatic electric brooder system can be
integrated with other smart farming technologies, such
as temperature sensors and IoT devices, to provide
real-time data and alerts. This can help farmers make
informed decisions and take quick action in response
to any issues. The system is environmentally friendly,
as it uses electricity instead of fossil fuels or other non-
renewable resources [4]. This can help reduce carbon
emissions and promote sustainability in poultry farming.
The automatic electric brooder system is a valuable tool
for modern poultry farming, providing farmers with an
efficient, safe, and customizable solution for raising
healthy and productive chicks.
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ABSTRACT

The aim of the study is about formulation of lactose free ice cream infusing with ice apple flavour. As in India 60%
of people are suffering from lactose intolerance (milk intolerance). As nondairy products are preferrable alternative
for lactose intolerance, coconut milk is an efficient alternative for cow milk. Nondairy ice creams are very popular
for its taste and dietary value. Ice apple is an underutilized product which has high nutritional properties. So, value
addition of ice apple is the best way for extending shelf life and availability of the product. Stevia is a plant-based
sweetener used in ice cream as it gives sweetness & smooth texture. Ice cream was prepared with two formulations
namely 1) using coconut milk & 2) using coconut cream. High acceptance was obtained for Ice apple ice cream
using coconut cream. The final product is found to have 75.69% moisture,8.12% fat,14.04% carbohydrate,0.16%
crude fibre, 1.83% protein and 0.32% total ash. Microbial load was found to be <10 CFU/g of yeast and mould,25
CFU/g TPC and E. coli was absent. Inclusion of ice apple resulted in improvement of textural quality. This study
was found to increase the value addition & commercialization of ice apple ice cream among consumers with
improved nutritional benefits.

Keywords : Coconut cream, Coconut milk, Ice apple, Ice cream, Lactose free, Stevia

INTRODUCTION

Ice cream is a food widely consumed around the world
[19]. Ice cream is a beloved and delectable frozen
delicacy that is often produced using dairy products
such milk, cream, and sugar, though in more recent
years, plant-based milk alternatives have started to be
utilized. Particularly vegetarians, raw vegans, lactose
intolerant individuals, and people who usually desire a
healthy lifestyle choose this dietary ice cream. The fact
that plant-based milk is cholesterol-free and contains
unsaturated fats, vitamins, minerals, and antioxidants
makes it a functional food and nutraceutical [14].
Between 57% and 65% of people around the world are
lactose intolerant. It is brought on by a decline in activity
of the intestinal enzyme lactase-phlorizin hydrolase,
which breaks down lactose. Cases are distributed quite
unevenly around the globe. In America, it is roughly

50%, in Asia, 70%, and virtually entirely in Africa [7].
Coconut milk, a plant-based milk that is both easily
digestible and full of nutrients, is therefore seen as a
viable option [10]. The most popular byproduct of
coconut flesh (endosperm), coconut milk is a delicious,
milky-white, oil-protein-water emulsion that is made
by pressing grated coconut meat through a muslin
cloth. About 17% of milk is made up of fat, 90-92%
of which are saturated fats [8]. It enhances weight
loss, lowering cholesterol and it is well known in the
health care community as an alternative to diary milk
[12]. Coconut cream has a high proportion of lauric
acid which is a saturated fat. Lauric acid boosts blood
cholesterol that is also found in breast milk as well as
sebaceous gland secretions [1]. Borassus flabellifer is
nature’s gift to mankind. It is a plant that serves various
ecological, medicinal, economical and sociological
benefits to society [13]. In India, Sri Lanka, Malaysia,
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the Philippines, Indonesia, and many regions of East
Africa, the palmyra palm tree grows naturally. It can
be found throughout India in Kerala, Andhra Pradesh,
Orissa, Bengal, Bihar, and along the entire west coast.
It is particularly noticeable in the south Indian state of
Tamil Nadu, where it was named the state tree in 1978.
The fragile fruit of the palmyra tree contains a soft,
jelly-like endosperm known as “Ice Apple,” which is
both seasonal and exceedingly perishable. Ice apples,
however, can be kept and processed to provide value-
added goods [20]. palmyra processed product has more
nutritional quality, nutraceutical characters [15]. The
phytochemicals like alkaloids, flavonoids, steroids,
saponins, etc. compounds present in Palmyra palm are
well known for cardio tonic properties, antimicrobial
properties, antioxidants, anti-inflammatory etc.,[6].

Table 1. Proximate composition of Ice apple [17]

Physiochemical parameters Values
TSS (eBrix) 8.50
pH 6.44
Tritable Acidity (%) 0.06
Total Sugars (%) 8.83
Reducing Sugars (%) 5.11
Non-Reducing Sugars (%) 3.72
Browning (%) 0.01

ice cream viscosity, overrun, melting rate, sugar content,
total calories and antioxidant activity [16].

MATERIALS AND METHODOLOGY

Tender ice apple, Matured Coconut (without fibrous
husk) were procured from local market of Coimbatore.
Stevia (eco-heal) 100g purchased from super market,
Coimbatore, Tamil Nadu.

Preparation of Ice Apple Pulp

Tender ice apples were procured from local market,
Coimbatore. Fresh ice apples were collected, washed
and white skinny layer was peeled by manually and
sorted. The sorted ice apples were blended in addition
of some amount of coconut milk to obtain a smooth
pulp and the pulp was stored at 4°c for further process.

Preparation of Coconut Milk

The matured coconuts (without fibrous husk) were
cracked manually, and the shell is removed. then
coconuts were cut into pieces. the brown skin is
removed to avoid unpleasant taste. The coconut pieces
were washed using deionized water because the coconut
is rich in minerals, especially calcium and magnesium.

Table 2. Raw coconut milk nutritional information [18]

The processing of tender fruit endosperm into value
added products with sufficient shelf life is most
important to utilize the product further. As in normal
conditions ice apples will have a very short shelf life of
2-3 days. Palmyra palms are suitable for popularization
through value addition which helps and improve food
security. Ice apple having the potential to overcome the
problem of malnutrition in developing countries like
India[17]. The development of new food products brings
numerous advantages, including improved quality
and increased variety for consumers [3]. Among the
variety of ingredients of ice cream, sweeteners are more
important factors on consumer’s acceptance mainly due
to their influential effect on freezing point, viscosity
and maintaining good texture Cream [2]. Stevia leaf
powder is a natural sweetener which has the potential
to substitute sugar in ice cream production. Stevia leaf
powder characteristics thus provide a sweet taste, while
also safer for diabetic consumers, consumers with dental
caries and obesity The utilization of stevia leaf powder
as sugar substitution gave highly significant effects on

Nutrient portion / 100g Values
Energy (kcal) 230
Total Fat (g/100g) 23.8
Moisture (g/100g) 67.6
Total sugars (g/100g) 33
Dietary Fibre (g/100g) 2.2
Protein (g/100g) 2.90
Sucrose (g/100g) 2.3
Ash (g/100g) 0.7
Total Carbohydrate (g/100g) 5.5
Calcium (mg/100g) 16.0
Vitamin C (mg/100g) 2.8

The coconut pieces were loaded into blender, and it was
blended smoothly. Then the mixture was filtered using
cotton / muslin cloth, then squeezed to extract coconut
milk collected in a bowl. the extracted coconut milk is
pasteurized 62.8°c for 30-60 mins by heating. cooled
and stored at 4°C [18].
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Preparation of Condensed Coconut Milk

First coconut milk was taken and heated at 75°c. Next,
stevia (7% of total amount of milk taken) is added with
continuous stirring. After that the mixture is evaporated,
concentration reduced to 2 times the original coconut
milk and cooled to room temperature.

Preparation of Coconut Cream

The mature coconuts shell (without fibrous husk) was
cracked and opened manually. The coconut water is
separated. The endosperm was scrapped and cut into
small fragments. Fragmented pieces were washed
with clean water to remove foreign materials and dirt.
Cleaned pieces were blended using mixer. Blended
coconut was pressed /filtered using cotton cloth to
obtain cream. Prepared cream was stored in refrigerator
at 4°C for further processing [1].

Ice Cream Preparation

Ice cream mix is a liquid mix containing all the
ingredients of ice cream except the air [5]. Ice crem mix
is formulated into two types, namely 1. using coconut
milk 2. using coconut cream as given in table 3.0. All
the ingredients were mixed homogenously, and the
mix was pasteurized at 72°C for 15mins. It is followed
by homogenization using homogenizer DLAB D-500
at 500 rpm for 10mins. Next, aging is done at 4°C 1
hour, freezing carried out at -18°c and stored in HDPE
container.

Table 3. Coconut milk and coconut cream-based ice
cream formulations

Composition S1[S2|S3|S4|S5|S6e6
Coconut milk (%) - - - 63 | 48 | 23
Coconut cream (%) 42 | 32 [ 152 - - -
Coconut condensed 21 16 | 76 | - - -
milk (%)
Ice apple pulp (%) 35150 75 |35 (50| 75
Stevia (%) 2 2 2 21212

Quality Analysis of Ice Cream

pH was measured using a digital pH meter. Titratable
acidity was estimated using titration against standard
NaOH solution in the presence of phenolphthalein
indicator. Fat content of ice cream mix was estimated
using Rose Gotlieb method. Proximate composition
was estimated using AOAC standard method. Percent

of over run of the ice was calculated as per the following
equation [5].
Overrun(%) =
((weight of mix per unit volume — weight of
delicacy per unit volume)
(weight of delicacy per unit volume = 100))

RESULTS AND DISCUSSION

Physico-Chemical Quality Analysis of Ice Apple Ice
Cream

Table 4 shows the result of physico-chemical quality
evaluation of the ice cream. The lower fat content of ice
cream indicates the low calorie of the ice cream.

Table 4. Physico-chemical quality analysis on ice cream
(S1)

Parameters Results
pH 6.10
Moisture (%) 75.69
Total Ash (%) 0.36
Crude Protein (%) 1.83
Crude fat (%) 8.12
Carbohydrate (%) 14.04

Coconut milk-based ice apple ice cream had 75.69%
moisture, 0.36 total ash or minerals, 1.83% crude
protein, 8.12% fat and 14.04% carbohydrate.

Quality Analysis of Ice Cream

Ice cream mix is the liquid mix containing all the
ingredients of ice cream except the air (before freezing).
Here, sugar would be in true solution, fat is in emulsion
state while protein is in dispersion. As the coconut fat
globule size is much higher in comparison to dairy milk
fat, the mix was homogenized at 500 RPM, so as to
make the fat globules smaller and uniform. Mix quality
has crucial role in the quality of ice cream [5].

Over Run

Overrun is related to the amount of air incorporated into
the ice cream during the production which has affects
the texture and physical properties of ice cream. Many
factors such as proteins, fat, emulsifier and stabilizer are
crucial in air incorporation and stabilization of air cells.
Usually, non-dairy based ice creams or frozen desserts
have lesser overrun [5]. The overrun of ice apple ice
cream was estimated 32%, the lower overrun is due to
low fat of the ice cream.
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Crude Fat %

Milk fat (including non-dairy sources) provides
desirable flavor and helps to provide a good melting
property as well as decrease the size of ice crystals.
Moreover, fat also affects textural attributes such as
viscosity, tenderness, elasticity, emulsification and ice
crystallization, and other desirable attributes such as
richness and smoothness [5]. the ice apple ice cream
made with coconut milk has low fat 8.12% which results
in formation of ice crystals and lower the overrun.

Crude Protein %

The protein content of the ice cream was 1.83%, protein
is lower which affected the overrun of the ice cream. It
shows that to improve the non-dairy ice cream some
protein sources should be added.

Moisture %

The moisture content of the ice cream was 75.69%
which is due excess water content in the ice apple. High
moisture content results in a low total solid include
protein, fat and other solids.

Total Ash%

Ash content of the ice cream formulated was 0.36%,
this indicates the mineral content of the ice cream made
from coconut cream. Addition of strawberry pulp, fig
paste, ginger shreds and juice, grape and mulberry
pekmez in ice cream increased the ash content [11].

Sensory Analysis

Mean value of the scores obtained from sensory
attributes such as intensity of coldness, firmness,
viscosity, degree of smoothness, liquefying rate, body
& texture, total acceptance [4].

Table 5. Sensory analysis of ice cream made from coconut
cream (Mean+SE)

Formulations S1 S2 S3
Intensity of coldness 8+0.7 6+0.00 6+0.52
Firmness 7.74£0.9 | 6.2+0.36 | 6.5+£0.24
Viscosity 7.540.5 | 6.1+0.22 | 6.240.25
Degree of smoothness 8+0.4 7.6+0.1 | 7.3£0.29
Liquefying rate 7.1409 | 6.3+x0.4 6+0.12
Body & texture 8.1+0.5 [ 6.5+£0.6 7.1+£0.36
Total acceptance 8.1£0.6 | 6.2+0.3 6.9+£0.22

Table 6. Sensory analysis of ice cream made from coconut
milk (Mean+SE)

Formulations S4 S5 S6
Intensity of coldness 7+0.6 6.2+0.09 | 6.1+0.25
Firmness 6.2£0.4 | 6.4£0.07 | 6+0.42
Viscosity 6.4+0.2 | 6.5+0.58 | 5.5+0.52
Degree of smoothness | 6.5+0.4 | 6.9+0.03 | 6+0.31
Liquefying rate 6.3+0.3 | 7.1+0.14 | 6.1£0.55
Body & texture 7.2+0.7 | 6+0.5 5.6+0.65
Total acceptance 6.8+0.9 |6.2+0.2 5.9+0.31

Overall acceptability of sample 1 (Table V) made with
35% ice apple pulp, 2% of stevia as a sweetener, 42%
of coconut cream, 21% of condensed coconut milk.
Because ice apple has soft jelly like texture, minimum
amount of ice apple pulp makes the ice cream softer
and prevent from formation of jelly consistency and
maximum amount of coconut cream increase the
smoothness of the ice cream.

CONCLUSION

This investigation was carried out to study the effect
of incorporating ice apple with the coconut milk-based
ice cream. The formulations were made to know the
composition of ice apple added to the coconut milk to
obtain a consumer satisfied ice cream. The total solids
and fat of the ice cream was reduced in addition of ice
apple pulp. The fat can be replaced by addition some
protein sources. The positive attributes were coconut
cream gives good appearance and better flavor. This
study provided a lead for utilization of ice apple and
developing an exclusive ice apple incorporated non-
dairy ice cream.
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ABSTRACT

In the last years, consumer behaviour and their decision-making process has advanced and has become an
important topic in the marketing society. this paper presents an extensive review on the influencing factors on
consumers behavior and their buying decision-making process in marketing. The marketing starts and finish with
the consumer hence, consumer purchasing decision taking shows how well the organizations’ marketing strategy
suits marketing demand. Consumer behavior includes the psychological procedures which consumers experience
in understanding their requirements. Discovering patterns to rectify these requirements, taking buying decisions
for example, whether to purchase goods and services and if so, which types of brands and where, interpret tips,
making plans, and executing these plans for example, with engaging in comparison shopping or real buying of
products, Totally, modern and professional marketing staffs try to know consumers and their responses, therefore,

analyses the essential traits of their behavior.

Keywords: Consumer behavior, Perception, Culture, Purchasing, Family, Personality, Social

INTRODUCTION

The relationship between consumer behaviour and
marketing strategy is stressed because it is essential
for organisations to have managers who are aware
of consumer behaviour in order for their marketing
strategies to be successful (Kotler and Caslione, 2009).
Understanding the behaviour that consumers exhibit
is especially important during a recession. based on
the shopper base According on the marketing team’s
analysis of consumer behaviour, consumers might be
classified as users, payers, or buyers. Even for industry
specialists, studies have shown that predicting consumer
behaviour can be challenging (Armstrong & Scott,
1991). customer purchase decisions demonstrate how
well an organization’s marketing strategy meets market
demand because marketing begins and ends with the
customer. The psychological processes that customers
go through to understand their needs are included in
consumer behaviour. identifying trends to address
these needs, taking purchasing decisions as an example
whether to buy goods and services, if so, which brands
and where, understand advice, make plans, and carry out
these plans, such as through comparison shopping or by
actually purchasing the things. Fully contemporary and

professional.
TYPES OF CONSUMER BEHAVIOR

The five steps of the decision-making process should be
experienced by consumers anytime they want to make a
purchase, according to the study of consumer behaviour.
The table 1 in the model summarises this and shows
that there are five processes that consumers go through
and experience while making a purchase. However,
customers frequently eliminate or reverse parts of these
processes while making routine purchasing decisions.
Understanding a need is the first step in the purchasing
process. The buyers recognise a problem or need at this
stage or respond to a marketing stimulus. The second
phase is information research or determining how much
information consumers need, if any, in order to make
a decision. Information can come from a variety of
sources, including consumers’ internal resources like
memory and experience and external sources like social
media, friends, relatives, and family who can give them
the relevant information. A buying choice is likely to
be reached quickly if the requirement is substantial and
the product and service that satisfy the requirement
are readily accessible. If not, the process of looking
for information begins. Information can be obtained
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from a variety of sources, including personal sources
(friends and family), commercial sources (advertising,
packaging, and stores), and public sources (magazines,
newspapers, radio, the Internet, and television). Each
of these informational resources will vary depending
on the product and the user in terms of usefulness
and impact (Furaiji, et al., 2012). If the marketing
team has greater control over the information that is
provided to customers and the patterns that information
exhibits, no value is produced (Kivetz et al., 2000).
The purchasers are expected to select their preferred
brands and goods from the available options throughout
the assessment process. Whether or not consumers
“involve” themselves with products is a key component
of the assessment’s degree. The level of a customer’s
involvement determines why they are urged to research
a particular brand or product while largely avoiding
others.

There is a comparison of several behaviour categories
in Table (2). Consumers employ routine reaction
behaviour for goods and services they routinely acquire.
These affordable goods and services demand little
effort to make decisions and little information to seek
for, including (Buying milk, eggs, bread, and socks.)
Customers who choose to buy the aforementioned
goods and services take very little time to make their
decisions and rarely consult reviews or ask their friends
for advice before making routine purchases. But when
faced with ethical products and services, customers may
become involved, which leads to a longer search for
information (Carrigan et al., 2001; Zander et al., 2011).

Usually not major purchases, they fall towards the
lower end of the price spectrum. Customers may choose
a certain brand when buying such products, but they are
sociable with various brands within the product family
and view more than one as being pleasant. Little level
of participation products are typically bought on a
fairly regular basis. Little decision making is created by
combining a big purchase with a little one. Even though
they are trying to choose a brand, customers who engage
in this type of purchasing behaviour typically know the
kind of goods they want. Clothing purchases are a good
example of how constrained decision-making works.

FACTORS INFLUENCING CONSUMER
BEHAVIOR

These elements, such as cultural aspects, conception
factors, civil components, and psychological

components, have an impact on consumer behaviour.
These elements are acknowledged by marketers as
being necessary for identifying consumers and being
able to decide what kind of consumers to target. As a
result, these elements are used to divide the market into
segments and identify consumer groups (Hasslinger et
al., 2007).

1. Cultural factors - Culture, cultural subgroups, and
social classes are recognised as the three categories
of consumer behaviour that are most significantly
influenced by cultural influences.

A-Culture - Culture is regarded as the primary factor
influencing individual needs and desires. Consumer
behaviour is largely influenced by distinct groups’
values and beliefs, which are apparent to them as early
as puberty and which influence their behaviour and
decision-making. These elements are so intriguing to
marketing staff and important indicators of definite
customer behaviour and taste.

B - Cultural subgroup - are tiny organisations with a
distinct affiliation of people that transmit values and
beliefs about things like origins, worldviews, and
geographical regions. Recognised cultural subgroups
can be used as an important and fruitful market segment
that can be promoted.

C - Social classes - Social classes are made up of a
variety of parts that bring together different types of
associates. Several factors, including income, the length
of an animal’s life, the accumulation of knowledge, and
property, as well as civil classes, are seen as making up
a class system.

2 - Civil factors- social components are divided into
three various categories, such as reference groups,
household and civil roles and status.

A - Culture is regarded as the primary factor influencing
individual needs and desires. Consumer behaviour is
largely influenced by distinct groups’ values and beliefs,
which are apparent to them as early as puberty and
which influence their behaviour and decision-making.
These elements are so intriguing to marketing staff and
important indicators of definite customer behaviour and
taste.

B -Household- on the purchasing behavior of consumers
household affiliates have high extent of impact. The
level of engagement and domination by the household
affiliates are different, till what extend and in which
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pattern. Hence, it is significant for the marketing
personnel to recognize what role is showed via whom in
the household, and approaching the promotion toward
the principal affecting part of the household affiliate

3 - Personal factors - these components have
approximately more impact on the consumer behaviors
that are described in the following such as:

A- Age and process of lifeform phase- consumers during
their life they experience various phases as they spend
life periods. These various phases also display various
shifts which the consumers may go through while
arriving at a new phase. Hence marketers determine
their market goals in proviso of various phases in order
to improve suitable marketing scheme (Kotler, et al,
2007).

B-occupation-consumers’ occupation has a great
extent of influence on the purchasing behavior of
the consumers the jobs aim to have influence on the
products, purchased via the buyers. this causes to the
chance of improving various kinds of products, which
fits keens recognized to be above average within an
occupation

C-Economic situation- the consumers products choice
will be affected by the consumers ‘wealth. Some
consumers may be sensitive on the in issue of price of
products and services or not rely upon on the amount of
earnings. amount of retaining, amount rate of interest,
and also the products and services solely (Hasslinger,
et al, 2007).

D-lifestyle- it is known as the way of consumers living,
which identified by the activities, interests, or point
of view consumers have, it also describes how the
consumers communicate with the world (Hasslinger, et
al, 2007).

F-personality- this is essentially described by the term
certainty, control over others, genialness, independence,
protectiveness,  versatility, = aggression.  These
concerning minds components are the consequence of
an individual’s surrounding. Persons’

4 - Psychological factors- the psychological factors
are divided into four following concepts such as
(motivation, perception, learning, learning, beliefs and
attitudes).

A-Motivation-this concept refers to an individual
requirement that must be fulfilled. These requirements

are in various types such as (biological requirements like
appetite for food, thirstiness and displeasure). As well as
there are other requirements like, concerning the mind
requirements like need for acknowledgement, venerate
and needs for belongness. Needs do not get fulfilled
until they extend to some point of intensity and then turn
into motives for the buyer to fulfil establishment. Freud
argued that human beings do not really and fully know
about their motivations. On the other side according
to Maslow’s theory human beings requirements are
arranged from the most urgent to the least urgent needs
and known as the Maslow’s hierarchy of requirement
that begins from the physiological needs, safety needs,
social needs, esteem needs and self-realization needs,
when one need gets fulfilled the individual moves to
next step to fulfil the needs.

MASLOW'S MOTIVATION MODEL
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B-Conception- this concept means that pattern in which
human beings interpret their environment differently.
Conception is a procedure in which a person chooses,
arranges and interprets information. For interpreting
information there are three various processes in which
make a determination how individuals interpret their
information, such as selective consideration, selective
distortion, and also selective retention

C - Beliefs and attitudes- these factors can be acquired
by the human beings through learning and practicing.
They can influence the purchasing behavior by
creating an image from the brands and products in
the consumers’ heads. A belief can be described as an
explanatory thought about objects and is based on the
actual knowledge, point of view and faiths, believes
can be created by human beings’ emotions. Attitude
can be defined as the human beings’ evaluations,
feelings, tendencies against somethings, and also, the
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determinations of human beings about somethings such
as like and dislikes.

RESULTS AND DISCUSSIONS

Marketing begins with the consumer and finish with
the consumer. Satisfaction of consumer gets the
significant goal of a business enterprise. The essential
to ensure consumer fulfilment lies in recognizing of the
consumer, his likes and dislikes, his expectations and
encouragement, in short understanding of consumer
behavior. Consumer behavior caters a clear essential
for recognition and knowing consumer requirements.
the study of consumer behavior is crucial for managing
consumption of goods and by that sustaining economic.
Consumer behavior is an extensively studied area. It
allows the organizations to know how consumers decide
about acquiring products and services. Marketing
managers are always eager to understand more about
the consumer behavior; hence they are able to prepare
better communication and advertising campaigns
about their products and services. Many people make
purchasing decision daily but they don’t realize
the components that derive them to this settlement.
Commonly the components influencing consumers
purchasing behavior involve, concerning mental
components, civil components, cultural components
and personal components. Consumer behavior doesn’t
stay identical or consistent in every condition it changes
from time to time.

There are different components that affects consumer
behavior. As the change comes in these components,
consumer behavior also changes such as Demographic
Factors, social factors and cultural factors. Consumer
purchasing decision process involves five stages in
which, actual buying (for decisions that are complicated)
is the only stage on the process. Not all decision-making
process causes to a purchase and also, not all consumer
decision always involves these stages, and determined
by the extent of complexity such as problem recognition,
information search, evaluation of alternative, purchase
decision and post.

CONCLUSION

Consumer behavior refers to a process in which
consumers select, buy and utilize of products and

services to meet consumers needs and desires. Different
processes are conducted in the consumers purchasing
behavior. Firstly, the consumers attempt of discovering
which products they want to consume, then they select
merely those products that warrant greater efficacy.
After products are being selected, the buyers create a
measurement of the accessible finance that they are
capable to allocate. finally, the consumers analyze the
dominant prices of products and forms the decision
about the products they should consume. During the
interval, there are different factors that influence on the
purchases of Consumer likes civil components, cultural
components, personal components and psychological
components and also When purchasing any products
consumers experience these process that consist of
five stages at first Stage consumers aware of a problem
or known as (problem recognition), at second Stage
consumers search for information that is known as
(information search) at third Stage consumers evaluate
different alternatives and known as (evaluation of
alternatives) at fourth Stage consumers make purchasing
decision that is known as (purchase decision) and in
the end stage or fifth Stage is known as post purchase
behavior.
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ABSTRACT

Gas leakage is a critical issue that poses significant risks to human life, infrastructure, and the environment. The
rapid development of gas detection technologies has led to the design and implementation of various gas leakage
detection systems. In this project we are going to identify the freon gas leakage detection in the refrigerator system.
This abstract explores the advancements in gas leakage detection systems, focusing on a novel approach that
combines multiple sensing techniques for enhanced accuracy and reliability. The proposed gas leakage detection
system utilizes a multi-sensor fusion technique to achieve efficient and real-time monitoring. It integrates diverse
gas sensors, to detect a wide range of gases commonly found in domestic, commercial, and industrial settings.
The fusion of these sensors enables the system to overcome individual sensor limitations and improve overall
detection performance. To ensure precise and reliable gas detection, the system incorporates advanced signal
processing algorithms. These algorithms analyze the sensor data to identify gas presence, concentration levels,
and potential leak sources. There are various techniques, are used to train the system and enhance its ability to
distinguish between different gases and minimize false alarms. Furthermore, the gas leakage detection system
includes a centralized control unit that receives real-time data from multiple sensors distributed throughout the
monitored area. The control unit utilizes wireless communication protocols to establish seamless connectivity with
the sensors, enabling quick response and remote monitoring capabilities. The system also employs a user-friendly
and give alerts to users, ensuring effective gas leak management.

Keywords: Gas leakage, Detection technologies, Freon gas, Concentration level, Gas sensor, Connectivity

INTRODUCTION surprising synthetic or spoiled egg scent can demonstrate
the presence of a refrigerant break. Spill discovery
arrangements or air pocket arrangements can be applied
to potential spillage regions, and the development of
air pockets at spill locales affirms the presence of a
break. Furthermore, electronic hole locators give a
proficient and exact method for recognizing freon gas
spills. Nonetheless, it is critical to focus on wellbeing
during this interaction, as freon inward breath can be
destructive. Sufficient security precautionary measures,
for example, wearing defensive gloves and wellbeing
goggles, should be followed. On the off 3 chance that
the spillage is significant or on the other hand assuming
that there are worries about private security, counseling
an expert refrigeration technician is encouraged. All
in all, distinguishing freon gas spillage in fridges is
an essential support task. By following the illustrated
advances and going to important security lengths,
people can distinguish and address spills instantly,
guaranteeing the ideal presentation and wellbeing of

The discovery of freon gas spillage in coolers is
significant for guaranteeing the protected and productive
activity of these apparatuses. Freon, or refrigerant,
breaks can prompt decreased cooling execution,
expanded energy utilization, and natural mischief.
This theoretical presents an outline of the techniques
normally utilized to recognize freon gas spillage in
fridges. The discovery cycle includes a progression
of steps, including visual investigation, tuning in for
murmuring sounds, checking for scent, and using spill
identification arrangements or electronic hole locators.
Visual investigation involves analyzing the fridge for
indications of spillage, for example, oil stains, staining,
or ice gathering close to refrigerant lines and parts.
Tuning in for murmuring sounds recognizes releases that
produce perceptible signs. The feeling of smell assumes
a part in spill discovery, as refrigerants are frequently
blended in with odorants like mercaptan. Recognizing a
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their refrigeration apparatuses while limiting ecological
effect.

LITERATURE SURVEY

“Leak Detection and Diagnosis in Refrigeration and Air-
Conditioning Systems” (2019) Authors: Oroz, Matthew
P., et al. Published in: Applied Thermal Engineering
This paper provides an overview of different leakage
detection methods used in refrigeration and air-
conditioning systems. It discusses the principles behind
visual inspection, electronic leak detectors, and other
techniques. The authors also explore the challenges
associated withleak detectionand offerrecommendations
for improved practices. “Refrigerant Leak Detection
Technologies for HVAC&R Systems” (2020) Authors:
Braun, James E., et al. Published in: ASHRAE Journal
This article focuses on various refrigerant leak detection
technologies employed in heating, ventilation, air
conditioning, and refrigeration (HVAC&R) systems.
It covers methods such as infrared imaging, ultrasonic
detection, and electronic leak detectors. The authors
discuss the advantages, limitations, and best practices for
each technology. “Investigation of Refrigerant Leakage
Detection Techniques in Air-Conditioning Systems”
(2017) Authors: Kalamkar, Vilas R., et al. Published
in: Energy Procedia This study evaluates different
refrigerant leakage detection techniques, including
visual inspection, bubble testing, and electronic leak
detectors, in air-conditioning systems. The 6 authors
present experimental results and discuss the sensitivity,
reliability, and practicality of each method. “Freon Leak
Detection in Refrigeration Systems Using Electronic
Nose” (2018) Authors: Nannipieri, E., et al. Published
in: IEEE Sensors Journal This research paper explores
the use of an electronic nose as a tool for detecting freon
gas leaks in refrigeration systems. The authors describe
the setup and experimental results of using an electronic
nose device to identify specific gas signatures associated
with freon leaks, offering a potential alternative to
traditional detection methods. “Leakage Detection and
Location in Refrigeration Systems” (2018) Authors:
Ma, Long long et al. Published in: International Journal
of Refrigeration This article presents a comprehensive
review of leakage detection and location techniques used
in refrigeration systems. It discusses various methods,
including tracer gas detection, pressure decay, acoustic
methods, and vibration analysis. The authors highlight
the advantages, limitations, and practical considerations
of each approach.

6. Title: “Freon Leak Detection in Refrigeration Systems
Using Ultrasonic Technology” (2016) Authors: Almasri,
Ahmed, et al. Published in: Procedia Engineering
This paper investigates the application of ultrasonic
technology for freon leak detection in refrigeration
systems. The authors describe the experimental setup
and methodology for detecting freon leaks using
ultrasonic sensors. They discuss the accuracy and
reliability of this method and its potential for real-time
monitoring.

PROPOSED METHOD

If Arduino Uno and Wi-fi Module are used for freon gas
leakage detection in refrigerator system, the proposed
method may include the following steps:

1. Gas sensor: The Gas sensor send the signal of gas
leakage detection to the Arduino uno.

2. Arduino Uno: The Arduino uno receives the signal of
gas leakage detection from the buzzer and it sends the
serial signal to the Wi-Fi module (ESP8266). 14

3. Wi-Fi module: The wi-fi module receives the signal
from the Arduino uno board and a send a message
through the app.

4. Buzzer: The buzzer will send the alarm to the user by
a beep sound.

SOFTWARE REQUIRED
BLYNK APP

The Internet of Things was the focus of Blynk’s design.
It can store data, show sensor data, remotely operate
devices, visualize data, and perform a variety of other
fascinating tasks. The platform primarily consists of
three parts:

Blynk App- enables the development of stunning user
interfaces for projects utilizing a variety of widgets.

The Blynk Server- is responsible for taking care of all
correspondence between the cell phone and equipment.
Itis open-source, has the ability to run on a Raspberry Pi,
and is promptly versatile to a large number of gadgets.

Blynk Libraries- which are accessible for all normal
equipment stages. Consider a situation where each time
presses a Button in the Blynk application, a message
is shipped off the Blynk Cloud and afterward some
way or another advances 28 toward your equipment.
Everything occurs in a squint of an eye and works the
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same way going the alternate way. The Blynk app is
shown in Figure 1.

Fig 1: The Blynk app

SIMULATION FOR GAS LEAKAGE
DETECTION IN REFRIGERATOR
SYSTEM

The simulation for gas leakage detection in the
refrigerator system is shown in Figure 2.

Fig 2: Simulation Circuit

In this simulation, first connect the circuit. 2. Then if we
simulate it, initially it does not produce any alarm sound
and it displays “SAFE” in the LCD display. 3. After it
detects the gas, the buzzer sound will happen and the
LCD display will display “ALERT”

BLOCK DIAGRAM

The proposed system is controlled by Arduino Uno.
This system consists of a gas sensor, wi-fi module,
LCD display, and buzzer. The central Arduino uno
microcontroller processes the signal from the gas sensor
and sends back a response, which is displayed on the
LCD screen and it transmits the signal through a wi-
fi module.T he buzzer connected to Arduino can also

intimate the user about leakage detection by alarming
sound.

LCD DISPLAY

GAS SENSOR

BUZZER

ARDUING UNO

WI-FIMODULE

Fig 3: Block Diagram
RESULTS AND DISCUSSION

The gas leakage detection in the refrigerator System
projectis expected to result in user satisfaction, increased
efficiency of leakage identification, cost savings,
improved communication, and scalability. By providing
real-time information about the leakage of gas, users
will experience reduced carelessness and increased
alertness, leading to higher satisfaction levels. The
use of Wi-Fi signals ensures reliable communication,
even in areas with poor cell phone reception or other
communication issues. Additionally, the system can be
easily scaled up to all refrigerator systems because of its
cost-effectiveness. Overall, the Bus Stop Notification
System has the potential to significantly enhance the
experience of identifying gas leakage easily. The wi-fi
module sends a message to the user which is helpful for
the identification of gas leakage.

CONCLUSION

The Refrigerator gas leakage detection System is a
promising project that has the potential to significantly
improve the experience of users to enhance the efficiency
and effectiveness of the systems. By providing real-time
information about the leakage detection system we can
improve the accuracy of the system. The use of Wi-Fi
signals ensures reliable communication, even in areas
with poor cell phone reception or other communication
issues, and the system canbe easily scaled up to
additional sensors and integrated with existing leakage

76 The Indian Journal of Technical Education, Special Issue, June 2023




of gas in the system. Overall, the refrigerator leakage
detection system is a simple, reliable, and cost-effective
solution to improve public safety.

FUTURE SCOPE

The refrigerator leakage detection System has a
promising future scope for further development and
implementation. Some of the possible future scopes for
this project are: 1. Integration with mobile apps: The
system can be integrated with mobile apps to provide
real-time information to users, further enhancing the
user experience. 2. Integration with GPS technology:
The system can be integrated with GPS technology to
provide more accurate and precise leakage information,
further reducing inaccuracy in leakage detection. 3. Data
Analytics and Predictive Maintenance: By analyzing
previous data on freon gas leaks, it may be feasible
to spot trends and anticipate prospective leaks before
they happen. This is known as predictive maintenance.
This proactive approach can lessen the influence on the
environment and assist avert damage. 4. Non-invasive
technique: Future developments might result in the
creation of non-invasive or minimally invasive freon gas
detecting techniques. This might use methods that don’t
require direct physical touch or intrusive procedures,
such as infrared imaging, laser-based spectroscopy,
or other distant sensing technologies. 5. Alternative
Refrigerants: Using alternative refrigerants, which have
less of an impact on the environment than freon gases,
may become more common in the future. This change
would need the creation of fresh detection techniques
designed exclusively for these substitute refrigerant.
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ABSTRACT

Emotional intelligence influences individual’s life quality and hence their success in official as well as personal life.
With this belief this study aims to focus on the measurement of emotional intelligence level which is constantly
taken foe a toss by all age groups, based on so many external as well as internal factors of life. Various studies on
Emotional intelligence reveal, that more number of researches is focusing on analyzing the emotional intelligence
components of students. This research especially throws light on the impact of their strength and weaknesses on
their emotional intelligence which decided their success. The study outcomes revealed the fact that emotional
intelligence, as well as IQ, is largely influenced by their strength and weakness factors. In other words, success
cannot be explained only through IQ, besides, emotional intelligence through heir strengths and weaknesses
influence their academic success and also the choice and development of their career plans.

INTRODUCTION

Emotional Intelligence (EI) or sometimes Emotional
Quotient (EQ) is a more modern concept and was only
developed in the mid-1990s. Emotional Intelligence
is a measure of an individual’s abilities to recognize
and manage their emotions, and the emotions of other
people, both individually and in groups. When it comes
to happiness and success in life, emotional intelligence
matters just as much as intellectual ability. Emotional
intelligence helps one to build stronger relationships,
succeed at work, and achieve your career and personal
goals. It also helps individuals to achieve the life
quality that will make them successful by guiding
the actions of individuals. It’s interesting to note that
how the concept of emotional intelligence has evolved
over the years, from its inception as something called
“social intelligence” all the way back in the 1930s,
to “emotional strength” in the mid-20th century, to
its present terminology, “emotional intelligence.”
But whatever we call it, emotional intelligence is, in
layman’s terms, one’s ability to:

* Recognize and understand the emotions and
reactions

*  Manage, control, and adapt the emotions, mood,
reactions, and responses

* Harness emotions to motivate oneself to take
appropriate action, commit, follow-through, and
work toward the achievement of the goals

» Discern the feelings of others, understand their
emotions, and utilize that understanding to relate to
others more effectively

* Build relationships, relate to others in social
situations, lead, negotiate conflict, and work as part
of a team.

When emotional intelligence first appeared to the mass
in 1995, it served as the missing link in a peculiar finding
of people with average 1Qs outperform those with the
highest IQs. Emotional intelligence is that “something”
in each of us that is intangible. Emotional intelligence
involves the ability to carry out the emotions accurately
and the ability to use those emotions and emotional
knowledge to improve thought. It affects how we
manage our behaviour, navigate social complexities,
and make personal decisions that achieve positive
results. With all these combinations it takes us towards
our goals and brings success.
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LITERATURE REVIEW

This literature review explores mainly about the impact
of emotional intelligence on academic achievement, and
student attitudes, behaviours, and interactions. While,
impact of emotional intelligence in developing skills is
the subject area of this particular research project, the
scope of this literature review is expanded to include
research that examines the academic success and
emotional intelligence level during their graduation.

B.P. Singh, P.hD, (2015) in his study discussed about
the interest shown by parents in understanding
cognitive domain of their children.. Student show this
as fear, pleasure, anger, anxiety under the different
situations. With the passage of time his perception
becomes much more organized, detailed and specific.
In the present study cognitive behaviour i.e. academic
achievement is studied with emotional intelligence and
self-concept. The autor has concluded that there is a
positive correlation between academic achievement
and self-concept along with emotional intelligence.
Male students have high self-concept and emotional
intelligence than female students. Male students have
more exposure of outer world;

Pavithra Raj and V. Chandramohan, P.hD, (2015)
studied Emotional Intelligence (EI) and they said EI
is considered as a successful predictor of academic
achievement. Researchers have claimed that EI
predicts success in schools/colleges/universities. EI
in its five domains such as Self-recognition, Self-
regulation, Self-motivation, Empathy and Handling
relations was positively associated with academic
achievement. Over all EI score showed that 23% of the

students were emotionally intelligent and excellent on
academic achievement. Students, who were high on EI,
were academically excellent. EI played a major role
in promoting academic achievement among college
students. Also, the study has brought out the fact that the
emotional wellbeing could be emphasized on academic
achievement.

RESEARCH METHODOLOGY

Based on the study requirement, population chosen
was UG students of Arts as well as engineering
back ground from the colleges in the rural areas of
Coimbatore district. A sample of 122 students was
taken for the final study. A questionnaire containing
question related to the core research area was circulated
to all and their response were taken for analysis using
statistical tools. Based on the study objective that the
academic performances of students are influenced by
their emotional intelligence the following hypothesis is
set:

Ho: There is significant relationship between Strength
and Weakness and Emotional Intelligence of Students.

Ha: There is no significant relationship between Strength
and Weakness and Emotional Intelligence of Students.

ANALYSIS & INTERPRETATION

In this section, an effort is made to find out the prominent
factor which helps to find out the strength and weakness
of the respondent. In general, there are numerous factors
are used to find out the strength and weakness and it
may differ from one to another. Hence, to identify the
most prominent source of factor to know the personal
strength and weakness factor analysis is employed.

Table 1. Factors Which Helps to Know the Strength and Weakness of the Respondents — Factor Analysis

Factors Factor Factor Factor Factor Factor Factor Communality

1 2 3 4 5 6 (h2)
Q78 0.038 0.056 -0.201 0.601 -0.162 -0.184 0.466
Q79 0.011 -0.078 0.186 0.671 -0.282 -0.02 0.571
Q80 -0.173 -0.056 -0.051 0.732 0.092 0.021 0.580
Q81 0.442 0.089 0.126 -0.106 0.518 -0.168 0.527
Q82 -0.078 0.468 0.406 -0.467 -0.153 0.059 0.635
Q83 0.106 0.089 0.673 -0.07 0.284 0.12 0.572
Q84 0.229 0.346 0.532 -0.194 -0.055 0.211 0.540
Q85 -0.031 0.631 0.156 -0.196 0.294 0.097 0.558
Q86 0.284 0.117 0.695 0.024 0.115 -0.075 0.597
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Q87 0.371 0.502 0.222 -0.049 0.192 -0.099 0.488
Q88 0.25 0.565 0.465 0.09 -0.003 0.045 0.608
Q89 0.322 0.564 -0.128 0.131 0.176 0.236 0.542
Q90 0.466 0.537 0.134 -0.062 0.059 -0.158 0.556
Q91 0.527 0.196 0.307 -0.075 0.232 -0.008 0.470
Q92 0.472 -0.045 0.267 -0.119 0.369 0.103 0.457
Q93 0.156 0.368 0.244 -0.036 0.46 0.007 0.432
Q9% 0.152 0.151 0.208 -0.086 0.274 0.629 0.567
Q95 0.069 0.177 0.063 -0.115 0.687 0.215 0.571
Q96 0.105 -0.009 -0.02 -0.082 -0.036 0.822 0.695
Q97 0.675 0.138 0.109 0.086 0.195 0.025 0.533
Q98 0.621 0.276 -0.049 -0.146 -0.189 0.155 0.545
Q99 0.597 0.325 0.093 -0.043 0.143 0.11 0.505
Q100 0.614 -0.068 0.234 0.016 0.001 0.217 0.484

Eigen Values 5.998 1.796 1.354 1.167 1.133 1.05

% of Variance 13.208 10.392 9.358 7.684 7.413 6.285

Explained

Cumulative 13.208 23.6 32.958 40.642 48.055 54.34

% of
Variance

Source: Data collected from questionnaire

Six factors are ascertained by locating Eigen values
greater than unity. From the rotated component matrix
Table 3.38, it can be seen that “shouting at people”,
“insulting others”, “not interested in others problems”,
“un-cooperative”, “not understanding people getting
emotions” have a component loading of 0.5 and above.

Hence, these five variables form first factor.

2 [13

In factor two, “Experience varied emotions”, “panic
easily”, “irritated easily”, “cheating others to get
ahead”, “dislike myself”, have a component loading of
0.5 and above. In factor three, “getting angry”, “feeling
sad”, “difficult to approach others”, have a component
loading of 0.5 and above. In factor four, “Better than
others”, “Empathetic”, “thinking highly of myself”,
“have a component loading of 0.5 and above. In factor
five, “worrying person”, “indifferent to feelings of
others”, have a component loading of 0.5 and above. In
factor six, “rarely notice my emotions”, “comfortable
only with friends”, have a component loading of 0.5 and
above. The percentage of variance to know the strength
and weakness explained by these sources in all these
factors is also presented in the table.

Factor one explains 13.208 of variation in knowing

the strength and weakness. The second and third factor
explains 10.392 and 9.358 of variance in knowing
the strength and weakness. The fourth, fifth and sixth
factor explains 7.684, 7.413 and 6.285 in knowing the
strength and weakness. The total cumulative percentage
of variance explained by all these factors is 54.34.

FINDINGS AND SUGGESTIONS

Values of communality shows that percentage of
variations explained by a variable. Above table revels
that “Insulting others”, “Not interested in others
problem”, “Not understanding people getting emotion”
and “Un-cooperative” explains the maximum variations
in knowing strength and weakness. They account for
53.30 per cent, 54.50 per cent, 48.40 per cent and 50.50
per cent variation respectively in knowing the strength
and weakness. “Indifferent to feelings of others —
57.10 per cent”, “Worrying person — 52.70 per cent”,
“Comfortable only with friends — 69.50 per cent” and
“Rarely notice my emotions — 56.70 per cent” are the
factors that account for the least variation in knowing
the strength and weakness of the respondent.

Six factors have been identified through the factor
analysis. These factors explain 54.34 per cent of
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variance in the ability to know the strength and weakness
of the respondent. Ranking of variables depicts that
“Insulting others”, “Not interested in others problem”,
“Not understanding people getting emotion” and “Un-
cooperative” explains the maximum variations in
knowing the strength and weakness of the respondents.
They account for 53.30 per cent, 54.50 per cent, 48.40
per cent and 50.50 per cent variation respectively

In factor analysis to know the strength and weakness
of the respondent the ranked variables explains that the
respondents are not strong with their emotion and also
with others. To change the weakness into strength the
most important ability is to control ones own emotions
and also ability to find out others emotions and know
how to handle with it.

Respondents should have confidence in the positives
and know how to change their negatives into productive
way. The ability to identify the special and unique
qualities will serve well throughout the life to get
success. Respondents are lack in self-awareness and
usually haven’t any person who could help them identify
their skill deficiencies. So it’s an individual respondents
job to understand their own strengths and weaknesses
to improve their life. Improving Emotional Intelligence
will help to improve good relationship with other
members and help them to improve the productiveness
and efficiency in work. Having understood the negative
factors which leads to the weakness of and vice versa
the positive factors and their influence on emotional
intelligence we can infer that the hypothesis Ho is
accepted and hence it is concluded as the emotional
intelligence of students have got influence

CONCLUSION

Emotional intelligence of an individual concentrates
on the area of cognitive capabilities which covers
personality and social skills, which helps in handling
interpersonal behavior. People who are successful in

managing their emotional intelligence can very well
manage their team and bring success to self as well as
their team. Strengths and weaknesses of individuals
forms the part of their SWOT and the same directly
relates to their emotional intelligence. Hence we can
conclude that there is a strong impact of strength and
weakness of an individual on their emotional intelligence
and hence their academic performance. Focusing on this
an individual’s success can be enhanced in academic as
well as personal life.
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ABSTRACT

Lane detection is considered as one of the important components in autonomous driving cars. Lane detection has
become a critical and highly researched field in recent times due to advancements in the Intelligent Transport
System. It allows vehicles to identify and track lane positions accurately and is used for several aspects of
autonomous driving such as routing based on lane markings and high-definition map modelling. The process of
lane detection involves employing a forward-facing camera in a vehicle to capture real-time road images or videos,
which are then analyzed using an algorithm to detect and monitor lane markings. Lane Detection System (LDS)
needs to operate accurately in real life when there may be multiple scenarios like different lighting conditions.
Although lane detection is not always simple, especially on complicated highways, there has been significant
advancement in this area over the past few years. In this paper, with the help of computer vision technology, a lane
detection system has been developed by considering different lighting conditions.

Keywords : Lane Detection, Lane markings, Intelligent Transport System, Computer vision, Lighting conditions

INTRODUCTION

Autonomous driving has received a lot of attention in
recent years due to advances in research of technologies
related to smart vehicles. Lane Detection is a crucial
task when it comes to computer vision, autonomous
driving, and Advanced Driver Assistance System
(ADAS) [13]. Apart from lane detection, some of the
other things which are needed are sensing, processing
images, and communications [14]. Some of the parts
of autonomous driving can be road detection, lane
detection, vehicle detection, and pedestrian detection
[14]. Advanced Driver Assistance Systems (ADASSs)
has feature lane departure warning systems which
inform drivers when their vehicles leave their lanes as
well as cruise control [16]. Drivers when lose focus
while driving are more likely to get into an accident
[11]. Detecting lanes in daily life situations presents
significant challenges, including obstructions caused by
other vehicles, variations in lighting conditions, adverse
weather conditions, and the unpredictable width and
size of lanes.

ADASS are ideal to integrate with automobiles and aid
people in becoming accustomed to automatic driving
when combined with various technologies to detect
traffic. But the issue is that when it is tested on actual
roads, the varied and complex road circumstances, such

as lighting, obstructions to vision, etc., among other
factors, make it difficult to effectively discern lanes.

As the usage of autonomous driving is increasing and
has gained attention, the techniques used in smart
vehicles also need to be improved over the period. One
important technique which is used in smart vehicles is
lane detection. It detects the lane lines and notifies the
system in which lane the car is going and in case of cruise
control mode, which is basically autonomous driving, it
tells the system if car is going out of lane or not. There
have been numerous studies for lane detection where
radar sensors and LiDAR have been used [8]. LiIDAR
sensors can be used as data from LiDAR can be used
to improve road detection which are based on images
[15]. But the problem is the operational cost and limited
performance.

The contribution of this paper is below:

® Video dataset is being generated by using dataset
provided by [6]

® Developed an LDS which helps in identifying
lanes.

RELATED WORK

Lane detection can be done using different algorithms
which use machine learning, deep learning, neural
networks, or computer vision. Lane detection is based
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on object detection and classification-based methods
and image segmentation which is end-to-end [12].

Lane detection, which is vision based contains mainly
3 components which are preprocessing, extraction of
features and curve fitting [10].

Author Lucas Tabelini et al. [1] discuss a method called
LaneATT. This proposed model can be used for lane
detection in real time as it is faster and more accurate.
Their algorithm is a single stage lane detection and is
an anchor-based model. A light-weight backbone CNN
is used which is enabled by a feature pooling method
which is anchor-based. The method which is proposed
by the authors is an anchor-based single-stage method
like SSD or YOLO. Here a feature map a feature
map from the input image has been generated by the
backbone. Here backbone is used as an alternative for
CNN. Then each anchor is projected onto the feature
maps. Then this projection will be used to pool the
features and then they are concatenated with another
set of features created in the attention mechanism.
Eventually, with the help of using this feature set which
consists of two layers out of which one will be used
for classification and the other one for regression which
will make the final predictions.

Author Lucas Tabelini et al. [2] discuss to use
convolutional neural network to achieve end to end
estimation of lane markings. It will take image as an
input and that image will be captured via a camera which
will be mounted on the vehicle, and it will be a forward-
looking camera. The output will be a polynomial which
will represent every lane marking in the image and
the confidence scores for every lane. This approach
is competitive with the existing methods while being
faster and there is no need for post processing for lane
estimations.

Author Lizhe Liu et al. [3] discuss using a top-down
framework which is based on conditional convolution
for lane detection. This framework will first detect the
lane instances and then it will predict the shape of line for
every instance dynamically. They have designed an idea
called RIM (Recurrent Instance Module) to overcome
the problem of detecting lane lines in case of complex
topologies like dense and fork lines. ResNet and FPN
are being used by backbone to do multi scale feature
extraction. To make more efficient context feature
extraction, transformer encoder module is added. The

proposal head is used to detect proposal points which
are located at the starting point of line. A conditional
shape head is used to predict row wise location, offset
map and vertical range for describing shape of every
line. RIM is being designed to address case of dense
and fork lines.

Author Md. Al-Masrur Khan et al. [4] proposed a model
which uses CNN, and they are calling it LLDNet.
This model uses an encoder decoder architecture.
This architecture is being considered as a lightweight
architecture. The Framework of LLDNet is basically
divided into 3 parts: feature extraction module,
convolutional attention block module and decoder
module. The feature extraction module works to extract
features and generate low level as well as high level
feature maps. Then these generated features are sent
to the attention module to get more advanced features.
Main task of attention module is to focus primarily on
the roads rather than the other objects which are not
necessary for lane detections. The task of the decoder is
to reconstruct the feature map which is extracted from
encoder or feature extraction module and attention
module to produce the predicted images.

Author Fang Ding et al. [5] proposed a model which
uses Markov random field algorithm to identify lane
lines. The main idea is as follows: Firstly, image
processing is being used to enhance images, which
includes methods like grayscale transformation, image
graying and extracting ROI (region of interest). After
image processing is done, the images are modelled
based on Markov random field and then reasoning is
done on the model based on binary graph cut method.

Author Tiago Almeida et al. [ 7] discuss about combining
two deep learning models which are trained to execute
different work and their output is merged to create
confidence score.

Author Zhiyuan Zhao et al. [9] discuss their model
which includes localization stage and lane detection
stage. A deep convolution-based lane bounding box is
being utilized in this context.

Author Tu Zheng et al. [13] discuss their model RESA
which takes advantage of shape of lanes and then
captures spatial relationships for pixels which spreads
across columns and rows. The model consists of 3
modules: encoder, aggregator, and decoder.
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PROPOSED MODEL

In this section, discussion is being held about dataset
generation and how the dataset is being used for LDS
to detect lanes.

Dataset

Lane detection systems need data of lanes in form of
either images or videos. The data can be collected by
using a camera which is mounted at the front of the car.
This camera will capture a video which can then be
divided into frames to generate images. There are some
datasets available which are widely used. One such
dataset is CULane [6] which is generated by Chinese
University of Hong Kong. This dataset contains images
for various scenarios such as daytime and nighttime.
Using these images, videos are being generated as our
model takes videos as input. Videos are generated by
taking a series of images and combining them using any
online editor and giving some time interval between
two images such that it looks exactly like a video. Here
various videos are being taken into consideration like
daytime where light conditions are great, nighttime
where light conditions are very poor and early morning
or evening time when light conditions are average.

Proposed LDS

To detect lane lines, computer vision techniques along
with machine learning techniques are used. Input is
given in the form of a video and output will also be a
video.
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Fig. 1 Proposed architecture of LDS

As depicted in Fig. 1, the proposed algorithm is as
follows:

® From a set of chessboard images, distortion
coefficients and matrix for camera calibration will
be calculated.

® Raw images are made better by applying distortion
correction.

® A binary image which is threshold can be generated
by using color transformations, gradients.

® Birds eye view can be generated by applying
perspective transformations to binary image.

® Detection of pixels of lanes and fit lane boundary.

® Detected lane boundaries are warped to original
image.

® Visual display of lane boundaries is given as output.

CNN is being used to train the model and the algorithm
is trained in a pipeline as a sequence. Radius of curvature
which is used for curve fitting can be calculated using
the following equation at any given point x for curve y
= f(x):

in21(3)
) |

1+
Radius of curvature = [(T
222)
dx2

RESULTS AND DISCUSSION
Evaluation Metrices

The performance of the proposed LDS is measured
using F1 score and precision. Intersection over union is
being considered in F1 and it focuses on areas.

Results
Table 1 Performance of LDS
Daytime Nighttime Evening time
F1 87.59 69.10 69.7
Precision 88.41 67.24 69.1

From Table 1 depicted in Fig 2, it can be observed that
the accuracy of lane detection for daytime is pretty
much nice as compared to other scenarios. When lane
detection is done for medium to very low lighting
conditions, it is seen that for evening or early morning
when lighting is average and nighttime when lighting is
very low, the accuracy tends to decrease as compared
to daytime.
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Fig. 4 Nighttime result

Fig 3 and Fig 4 depict that the accuracy of lane detection
varies according to different scenarios. For daytime the
lane is pretty much accurately detected all the time. But
for the case of nighttime or early day or evening, when
lighting conditions are poor, accuracy is not that good.

CONCLUSION

This paper introduces a Lane Detection System for
daytime and nighttime scenarios using CULane dataset.
Based on the results obtained, the proposed model
performs well in proper lighting conditions as compared
to that in poor lighting conditions. Therefore, in future,
the focus will be on developing algorithms which will
help to improve accuracy for poor lighting conditions.
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ABSTRACT

Everywhere in our daily lives, the Internet of Things (IoT) is quickly expanding. Buildings, hospitals, transit
systems, and other associated public and private surroundings all benefit greatly from advanced information
and communication technologies. Autonomous vehicles and smart devices have sensors from an loT-based ITM
system installed in order to identify, acquire, and communicate data. Machine learning (ML) is another way in
which the transportation system may be improved. The present transport management methods are plagued by
several challenges that cause congestion, delays, and an alarmingly high mortality toll. This article details the
methodology behind the development of an ATM that makes use of ML and the Internet of Things. The design
of the suggested system centres on the interplay of three elements: cars, infrastructure, and occasions. Multiple
scenarios were used in the design process to account for any issue that may arise with the transportation network.
The intended ATM system would also use this machine-learning-based clustering method to detect any accidental
outliers. The proposed ATM model automatically adjusts the timing of traffic lights in response to changes in traffic
flow and predicted movements at nearby intersections. It significantly shortens commutes by gradually letting
vehicles go through green lights. The streamlined change also helps reduce traffic congestion. According to the
testing findings, the proposed ATM system outperformed the conventional way of traffic management and will
become the gold standard for transportation planning in smart cities.

Keywords : Traffic congestion, Machine-learning (ML), Adaptive traffic management (ATM)
INTRODUCTION

IoT devices that are connected are currently expanding
rapidly to fulfil the standards needed by many different
application domains, including smart homes, smart
cities, transportation, agriculture, and healthcare.
Large-scale network evolution faces a number of
technological issues that are addressed by the standard
governance and practical constraints. Connective smart
device elements including sensors, actuators, and

various sources of aggregated data. Creative new
services integrate several transmission channels to
assess the needs of commercial and public facilities.
Connectivity, continuity, compliance, cohabitation, and
cybersecurity are just some of the enabler technologies
that city dwellers are familiar with. Developing an
intelligent machine that can infer the presence of
logistical processes from a network of physical items is
the primary technological challenge of the IoT.

gateways are part of the technology breakthroughs that
enable the provision of creative application services.
The majority of application situations necessitate the
adoption of a new computing paradigm to emphasise
pressing issues including data management, security,
and interoperability. The developing loT frameworks
take into account an intelligent platform to manage

Modern technology is used in smart cities to boost both
economic development and quality of life. Four stages
are typically used to complete this. These stages entail
acquiring real-time data, analysing it to learn more
about municipal operations, telling decision-makers
what was learned, and then taking action to improve
city operations. Urbanisation is a rapidly growing trend.

The Indian Journal of Technical Education, Special Issue, June 2023 87




By 2050, it is predicted to have grown by up to 66%,
which translates to more over 2.5 billion people.

The appliances in a smart home are linked to one
another to create a network that is managed and
controlled from a central location. All of the appliances
in a smart house can be controlled by a single home
automation system. The homeowner can choose how
to control this automation system using a smart device.
IoT technology, which connects these many devices
and aids in data collection and sharing, is to thank for
all of this automation. An effort to automate the entire
city, a smart city is an extension of a smart house. By
maximising city operations and boosting economic
growth, it seeks to improve the quality of life for
residents. Along with IoT, several types of hardware
and software are used in these smart cities to provide
connectivity between the entire city.

These are the main contributions:

Smart [oT application security issues need demonstrable
study of state-of-the-art approaches.

Focus on doing in-depth research on how to build a
secure [oT system to bridge the gap between security
requirements and smart cities and industries.

The planned EATM system employs the layout and
intelligent traffic signal to ease gridlock.

We provide a completely deterministic adaptive method
for monitoring traffic and regulating congestion at
major regional crossroads regardless of the order in
which events occur.

One of the main benefits of the proposed EATM structure
is that it may interact with any flexible method without
needing any changes to the underlying architecture.

Energy consumption will be decreased in four key areas
for smart cities, including public lighting, buildings and
street billboards, smart homes, and smart parking, by
using the proposed technique. The suggested model is
statistically evaluated, and the results demonstrate that it
contributes to improving smart cities’ energy efficiency.

RESEARCH REVIEW

In the authors present a cloud-based, ML-assisted
transmission-control system. The images captured
at the next traffic light are saved indefinitely in the
cloud. The API for cloud images is used to analyse
the density and vehicle details. In addition, the event

is moved to the subsequent signal. The current signal
is the one that came before it, therefore it will keep an
eye on how the subsequent signal is doing and behave
accordingly. According to these methods may improve
ITM by helping us predict traffic behaviour, handle
traffic signals automatically, identify driveways, and
recognise nearby objects and cars. Although there are
a lot of people working on intelligent transportation
systems, making traffic management better is still
challenging. The authors of demonstrate how traffic
monitoring frameworks may significantly impact smart
urban areas. There have been several investigations on
IoT-based intelligent traffic-control systems.

In 2017, Cisco pledged roughly $1 billion towards
the creation of smart cities. Smart city applications
are well-liked because of digital intelligence and data
collection in fields including energy consumption,
transportation, education, human health, knowledge
exchange, and city growth. Modern private industrial,
residential, transportation, and commercial operations
need a great deal of resources, and sustainability
brings this fact to light, as stated by Deakin and Al.
Comparable to sustainable cities and digital cities, smart
cities are a relatively new idea. An idealised model
in which urban growth may outpace technological
progress, “smart cities” rely heavily on information and
communication technologies (ICTs) to give themselves
an edge in the global economy. The increasing pressure
to adopt smart solutions and the subsequent hunt for
answers to the accompanying difficulties may have an
impact on urbanisation. In addition, it guarantees that
ICT advancement would have a beneficial effect on
urban growth owing to mutuality. Security and better
promoting smart city technologies to consumers are
considered in the development of IoT-based smart
cities, as is the importance of protecting the privacy
and integrity of collected data. As a result, preventing
malicious actions in open-loT settings is a serious
challenge for online safety and personal privacy.

PROPOSED SYSTEM

The suggested ATM solution employs the promising
technique of an intelligent transport system to deal with
the actual, severe problem of traffic management. The
proposed ATM model employs the following components
to build a state-of-the-art transport management system.
Layered design of the suggested ATM model is shown in
Figure 1. The application layer is the highest level and it
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stores data regarding the vehicle’s position, unintended
tracking, message passing, and image tracking. Layer 2
is the service layer, and it shows how data is gathered,
stored, and pre-processed. While Layer 3 represents the
communication layer, the underlying network at Layer
4 represents the sensing layer.

Application Layer
YViehicle Location
Vehiclk
M ssmge

Accident Tracking Passing

Wehick Image Tracking

Service Layer

Data CGathering and Storage

Data Preprocessing and Visaalbsation

Metwork Layer

Microcontroller and
Comamumni cation

Sensing Layer
Vehick: Data Collection

S Wi-Fi

Fig. 1. Layered design of the planned ATM system

The proposed ATM system allows for more precise
route selection. The model’s accuracy is measured
against the precision value of the benchmark’s lower
limit. Let us, however, suppose that the proposed model
yields an adequately precise bottom limit. If that’s the
case, it’s evident that productive avenues exist, whereas
inefficient ones have been closed up. However, there
aren’t enough paths if the lower limit is larger than
the desired accuracy rate. Important routes for precise
vehicle positioning are also included. The suggested
module for the vehicle tracking system is seen in action
in Figure 2. In the first step, data is obtained with the
help of sensors and cameras. When it comes to ITM, the
pre-processing of data acquired by a sensor or camera is
crucial. Data missing values are estimated using several
methods during pre-processing. After collecting data,
the processing technique is used to clean and organise
the information, and the training method is used to
teach the dataset. The vehicle’s location and traffic data
are collected.
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Fig. 2. IoT and ML approach for ATM

In this study, we used ML, a data-driven approach for
adaptive traffic signal control in complex urban traffic
networks, and we were unable to use centralised RL
because our simulation scenario contained four bridges
with six interconnected intersections in Shiraz City. As
a result, the multi-agent system was employed, which
can solve the scalability problem. As a result, additional
intersections may be managed. In order to handle the
local traffic lights for vehicles travelling in all directions,
distributed ML was put in the traffic light system with an
agent placed at each intersection. To record the duration
of the vehicle queues, [oT sensors were also installed
as surveillance cameras on either side. Additionally, the
agent collected camera-tracked local traffic data and
stored it in a nearby loT database. Agents also acquired
information from neighbours via the Internet of Things
by transferring data across network connections. The
same database also contained neighbour information.

RESULTS AND DISCUSSION

The MATLAB simulator is like a traffic simulator
without the crashes. The next step will include using an
EATM technique based on machine learning to locate
the accident. Table 1 displays the results of cluster
analysis using DBSCAN and ML methods for accident
detection. A vehicle is forced to come to a halt at a
certain location. Stops are similar to major accidents
that occur along a section of highway. Autonomous
cars, drivers who double as passengers, and mixed-use
vehicles all add complexity to transportation networks.
Recognising these scenarios and engaging incoming
cars may help prevent collisions. Once every 100
seconds, all simulated vehicles must halt in a road view.
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The unbelievably fast halt is achieved by setting the
deceleration point at 60 m/s2. In this example, we use
three distinct automobile types.

Table 1. Results of accident detection using ML and

EATM
Time Road Segment | Normal | Anomaly
Duration (Vehicle)

(Sec)

70 85 80 1

80 88 82 1

90 92 85 2

100 95 86 3

110 97 88 3
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RESULTS

The suggested ATM system aids with accurate vehicle
tracking. It also helps with annoying traffic congestion
by rerouting vehicles when there is congestion in

a particular area. The traffic situation is predicted
by the density, flow, and condition of the traffic, and
vehicles are rerouted to their destination safely. Due
to the present plan’s efforts to manage traffic on the
roads without adding unnecessary complications, the
planned ATM system’s expanded service area results
in a decrease in vehicle density. Traffic is reduced by
diverting vehicles to a secondary route. The proposed
ATM system would function substantially better than
the existing system. In contrast to previous designs,
the suggested ATM is able to interact with real-world
traffic circumstances and movement patterns across
many nations. It simplifies routine tasks by allowing for
downstream monitoring and a consumer environment.
With the use of a centralised transportation network,
green-green coordination at highway interchanges may
be achieved throughout the distribution zone. Red-
green traffic signal cycles are optimised by modern
traffic management algorithms. The ATM automatically
adjusts to the current traffic situation. In order to
establish the appropriate signal lengths for the current
traffic circumstances, ATM employs a machine learning
technique to assess real-time traffic data gleaned through
car detection.

CONCLUSION

Vehicle traffic management systems have increasingly
used automatic accident detection. By keeping an
eye on the scene of an accident, authorities will have
an easier time clearing the area so that other vehicles
may use it again. We demonstrated that information
on vehicle locations and average speeds may be used
to assess traffic activity. Drivers in the immediate
vicinity of an accident may see it as an additional
obstacle. When compared to the current ATM setup, the
proposed solution performed far better in tests. Since
most individuals now live in a city, our environment
has become more urban. Worldwide, the rate of
urbanisation is increasing rapidly. In general, urban
living, particularly in smart cities, is associated with
better social, health, and educational outcomes, as
well as higher opportunities for cultural and political
engagement, as compared to rural life. There are long-
term obstacles to sustainable growth and environmental
protection because of urbanisation. A major objective of
“smart city” projects is the reduction of overall energy
usage. It’s possible that the solution lies in adopting
cutting-edge energy-saving practises. This study
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proposes a strategy for optimising smart city energy
consumption by using IoT technologies, 5G networks,
and cloud storage. 5 G enables instantaneous connection
with power-hungry smart appliances, and IoT sensors
that are easy on the electrical grid are widely used. Data
collected by intelligent IoT gadgets is sent to the cloud
and stored there via a 5 G connection. The programme
keeps an eye on the status of smart devices, and if a
problem emerges, the control management team may
get the data they need from the cloud via an existing
line of communication. Mathematical modelling is used
to test the proposed concept, and the results show that it
provides a practical solution for a smart city.
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ABSTRACT

Pertaining to the applications applying in the fields of Interior Designing, Warehouse Space management and
wherever space utilization plays an important role, the ‘Object Repositioning with VR’ serves to be an effective
solution to rearrange the objects, to validate their repositioning and redesign without physical labor. The Unity 3D
application aids the user in repositioning various furniture in multiple pre-built virtual environments and creating
virtual environments on demand by taking the real-world physical room as a reference by its video. The video of the
room primarily contains the ArUco markers placed onto the corners of the considered space-area for visualization
and onto the objects which have to be detected and placed inside the environment. Each corner, objects and
certain room dependencies (like windows) are associated with the corresponding ArUco tags. These ArUco marker
positions determine the walls’ lengths that have to be rescaled and used for building a relative sized virtual room.
The 3D virtual environment is rendered by rescaling to the real-world of a four-walled room scale and is populated
by the models of the objects detected in the same room. After superimposing the models into the dynamically
created environment, necessary interactions are added to those objects, like movement and rotation for users to
interact with them. The entire interior of the built virtual room can be visualized from the camera attached to the
FPC (First Person Controller) Capsule. The FPC controls in UI will provide the user freedom to move inside the
rendered environment and reposition the objects around to find suitable and required rearrangement provided the
space conditions satisfy. Overall, the entire system design involves creating a novel application that could be used
for visualizing the environment and provide a foundation for building a more complicated interior of a room.
Further, the paper elaborates on the methodologies used for generation and visualization of the required room
filled with necessary furniture models using ArUco tags. It discusses the methods used for connecting various sub-
systems under this application and for object instantiation and interaction (movement and rotation of objects) in
accordance with the freely moving FPC Capsule’s position and orientation in world-axes of the environment. With
this, the App can be extended for a wider range of real-world applications.

Keywords: ArUco markers, Interior designing, First person controller, Virtual environment

INTRODUCTION elements being interior space planning. An in-depth
examination of how a given space will be used is called
space planning. Prior to the actual interior designing
process, space planning is done to get a blueprint for
interior design. While space planning a room, one of
the crucial conditions to consider is the structure and

architecture of the room. The doors, windows being the
The artwork and science of upgrading a building’s main focal points.

indoors to furnish a higher and extra artistically
attractive surroundings for these the use of the place
is recognised as indoors designing. A character who
designs, investigates and supervises such improvement
tasks is recognised as an interior designer. The interior
designing being an umbrella term includes many
sophisticated procedural works, one of the fundamental

The visualization of real-world environments via mobile
phones can be vastly beneficial to the interior designing.
The ability to view the replicant environments in virtue
of phone screens can help them analyze the positioning
of furniture in the most advantageous manner.

Space and volume are the next two vital factors to
consider in placing the furniture at apt and required
places thereby ensuring the space is not overfilled and
certain specifications like maintaining a clear view
of the outer world through the window, i.e, no object
blocking the view. By taking into account the space
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with respect to its volume. Evidently, the room size
influences so many decisions like the number and types
of furniture that can be accommodated and thus how
effectively a room is planned. By properly arranging a
room, an interior designer could ensure that the layout,
functional needs, and purpose of the space are all met.

Under the space planning, the movement patterns are
analyzed wherein the factors like location of doors,
furniture placement, and other practical and decorative
items are considered to check if there is plenty of room
to move around. To visualize this in real-time, the built
Unity 3D application can be helpful. Furthermore, to
view and analyze the arrangement of various pieces of
furniture with different orientations in the room.

h ruco marker
1%

Superimpasing 30

Input video for object  Creating 3D )
detecthon and wall wirtual maodels and giving FPC
distance environment of mput controls to the
measurement the rogm user

Fig. 1. Overview of the system.

The ‘Object Repositioning with VR’ primarily involves
the dynamic creation of a virtual environment taking the
realworld physical room as a reference and to impose
the 3D models in the virtual environment by Auto
Scaling as shown in Fig. 1. Auto Scaling is a method
used in creating environments by dynamically adjusting
the dimensions of the real-world room to build the
environment relatively. The 3D models of the furniture
detected in the room are then superimposed with their
standard sized dimensions into the environment. The
models representing the objects could then be moved
around and rotated by the user to see the different
arrangements in the room. This aids in planning the
furniture with the scale of the room to determine the
ideal furniture and accessory placement for the available
area.

LITERATURE SURVEY

VR can characterize new fashions of understanding
associated with the world of structure and the human
physique via the digital twins.[1] AR furnishings

association device consists of two steps: firstly, the
device calculates the lengths of the handy area via
estimating all the aiding planes in a room. Secondly,
By analyzing the depth facts that used to be captured
by using the KINECT sensor, the assisting planes can
be identified. [2] An utility that permits the consumer
to add more than one object to the display screen in
real-time and has the potential to pick out an object and
manipulate it with the aid of moving, rotating, resizing,
and altering its color or texture. In specific for architects
and designers, the software must scan 2D maps to
create 3D versions, permitting customers to share their
work and schedules. [3] The VR software program
engines are very beneficial equipment to create VR
worlds of any type. This technological know-how has
made lifestyles very easy as even the indoor designers
and consumers are in a position to see how the result
of the room will be so that any modifications can be
made in advance. These units are very available and
easy to use and can be set up in hours.[4] The ADDIE
model is utilized to research’s improvement technique.
The scan has two parts. The first phase to acquire the
demographic statistics from the respondents, consists
of gender, age, and instructional background. The 2nd
phase consists of questions related to the utility in most
cases to evaluation the respondent’s trip in the usage
of the application.[5] Further The CFAD has inspired
its indoor sketch college students to use a range of
visualization processes to assist their initiatives and
homework.[6] Another application uses Mixed Reality
where the consumer can rapidly see the gallery wall
plan in location the usage of a combined actuality tool,
such a Magic Leap One headset, and can interactively
alternate the layout whilst working with our tool’s
advice engine.[7] The novel integration of speech
controls and VR consequences in a notably intuitive
journey that prioritizes the innovative procedure over
technical proficiency.[8] The actual illumination can
additionally be reconstructed from RGBD photos
using an estimate of floor normals and albedo. This
approach makes the supply of mild estimation which
is community impartial of the digital camera pose and
calculates a transformation to actual world area vectors
after estimation. [9] The BIM mannequin gives several
advantages, such as structured and specific object
and multi-material naming, which is quintessential
for object determination and manipulation inside the
recreation engine application. [10] A new interplay
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method that can advantage a number 3DUI mission
eventualities in immersive VR.[11] Interplay diagram
lets in customers to have an trip based totally on real-
world metaphors for digital objects and their operations;
it additionally offers a sensible journey with herbal
interplay in the digital space. [12] Interaction with a
3D digital environment(VE) is limited when customers
have solely one free hand to function smartphones
using MagicCube. [13] Eyetracking applied sciences
have been adopted or built-in into the digital actuality
(VR) head-mounted display. Eye-see-through structures
unified device determination and utility with eyetracking
strategies in VR, which gave customers fast interplay
with context menu interfaces in VR. [14] Sonic interplay
diagrams can be utilized to get to know environments
and gamification contexts in order to enhance a precise
performance. The innovative strategy to a creative
expression such as musical composition can be utilized
additionally to drawing learning environments. [15]
It is proven that the use of easy fiducial markers, an
attitude of incidence of 30° have to be viewed due to
the fact the dimension is greater secure in contrast to 0°
attitude of incidence. The consequences bought via the
dice in each orientations are comparable with the ones
from the single marker at 30- attitude of incidence. [16]
The ArUco pose estimate procedure is set in a way that
ArUco markers are positioned on recognized locations
in space, the place localization takes place. This way,
each marker ID has its personal position; thus, it is
viable to estimate the pose globally. [17] A technique
to notice the marker from the untextured 3D cloud and
its key function is its projective invariant look as the
2D ArUco, however structure records are encoded so
that it is detectable in the untextured 3D factor cloud.
This helps in bridging the 2D and 3D modalities that are
quintessential to truth modeling.[18] By fastening the
ArUco marker to the object, the object’s mindset may
additionally be efficiently tracked. The preliminary end
result is rapid and precise, however it is nonetheless
prone to obstruction and hand shaking. To tackle these
issues, a linear Kalman filter used to be used to expand
the ArUco marker’s resilience. [19] The touchdown
help machine for fixed-wing UAVs that fly inside visible
line of sight is presented. The marker identification and
posture estimation used in the navigation technique
are primarily based on laptop vision. When used to
calculate the float slope, ArUco markers set alongside
the runway supply unique records about the UAVs

position. [20] The ArUco markers meet all of the
necessities for toughness, dependability, and versatility.
In indoors surroundings, they understand everything
differently shortly and with little uncertainty. [21] For
illustration of the Oriented Bounding Box, the OBB of
a goal is described through the HBB enclosing it and the
orientation (transformation) parameters are used. In the
education process, the floor reality OBB is firstly changed
to its surrounding HBB with transformation parameters
h and w, which would be faster to be regressed. [22]
The adaptive object orientation regression technique
makes use of the anchor to educate and regress 5
object area parameters. The regressed parameters are
later used to reap the 4 corner’s coordinates of the
object vicinity. [23] Hand-crafted points such as part
and texture are used in typical 3D object recognition.
CNNs can additionally be used to predict object poses
straight from photos. [24] By evaluating the depth fee
of the near-depth photo to the corresponding depth
buffer of the digital scene, occlusion administration is
independently carried out for every eye view. The last
photograph is then created for show as a composite of
the digital scene and true objects. [25] The traditional
Canny facet detection approach filters out the vital
side records about the object in the AR-oriented 3D
object identification process, reducing consciousness
accuracy. [26] The container approach is used to put
in force actor, transferring object, and scene collision
detection in digital actuality settings. Experiments in
this work validate the algorithm’s viability, which has
some theoretical lookup significance and applicability.
[27]
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Fig. 2. High Level Design
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The entire workflow of the application shown in Fig. 2,
initially, the User Interface (UI) of the application has
multiple options for FPC movement, interaction, cross-
scene switching and multiple viewpoints for seeing the
environment from various viewpoints. The option for
creating dynamic virtual rooms runs the dynamic room
creation scripts, where the selected video from the file
system is first converted to the string of bytes and is
sent in WWWForm’s value field. The hosted python
web server then receives the request and reforms the
bytes string back to the video format and saves it in
the server. The Flask web application runs the python
scripts for ArUco markers detection to return back the
necessary values, such as the coordinates and distance
from the camera (Depth measurement) to the detected
ArUco tags. The presence of a few ArUco tags are
checked to see if there are any dependencies that have
to be added like windows to the walls. The detection of
the object is done and its position is determined in the
virtual environment.

All these computations are done using the camera’s
calibration vectors. For each camera of different mobile
phones, the calibration vectors are different. There are
few input images taken from the mobile’s camera of a
checkerboard in various angles. The python script for
calibration is run upon them and .npz files are created
storing various vectors. These vectors are used for
running ArUco markers python scripts. The result of the
computations are returned back to the device in which
the euclidean distance is found and that distance is
rescaled to generate the virtual room’s boundaries. The
Dynamic Virtual Environment (DVE) scene is loaded
with the virtual boundaries, objects positioned and
walls with dependencies, if any. The loaded scene gets
the same Ul functionalities (like FPC Controls, icons of
multiple objects instantiation, objects interaction etc) as
any other scene having a pre-built environment.

PROPOSED METHODOLOGY
Dynamic Environment Generation

The environment to be built is of a four-walled room.
The inclination of all the surrounding walls with each
other as well as with respect to the floor and ceiling is
strictly assumed to be right-angled. The environment
built to be relatively dimensioned to the real-world
room has to create the walls and rescale position-
appropriately. At specific predefined locations, ranging
from the plane’s center, the walls must be instantiated.

Then, to create a single contained space, these walls
are rescaled to specific lengths. By employing ArUco
markers to denote their locations, the dependencies of
the walls, such as windows and doors, are taken care of.
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Fig. 3. Placement of ArUco markers

On two neighboring walls, the four ArUco markers are
used to measure the length of the walls. The IDs of the
markers that must be placed are fixed with respect to
the wall and must be put at the outer limits of the area
that will be used to perform calculations, and therefore
to build the virtual world environment. From Fig. 3 we
can infer the placements of the ArUco markers in the
environment. The coordinates of the detected markers
are used to compute the euclidean distance between
them. Since they are kept on the same plane and on the
same height from the ground, the distance between them
will give us the length of the wall that must be rescaled
to generate the virtual boundaries in the environment as
shown in Fig. 4.
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Fig. 4. Placement of ArUco markers

The walls are instantiated at half the distance of rescaled
distances CRD1’and ’RD2’in Fig. 4). The wall opposite
to the entrance is created at a distance half of the second
rescaled distance (RD2). Likewise, the wall consisting
of the door (the entrance wall) is instantiated at the same
distance from the center of the plane. The wall adjacent
to the entrance is created at a distance half of the first
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rescaled distance (RD1). Hence, the wall opposite to
this wall is instantiated at the same distance from the
center of the plane as shown in Fig. 4.

Mapping Environment and Object Detection Using
ArUco Markers

Vallcfthe room -
' .3 "]
z .1}

'\/' — b =
Object's Anaco Tag ﬂ

Fig. 5. Object positioning in the front-middle region of the
FPC when both the corners’ ArUco markers of the walls
are detected along with the object’s ArUco tag

Top-ew of DVE

FRC Capsuie

The objects are associated with their correspondingly
mapped ArUco markers. The type and location of the
furnishings in the virtual environment are determined
by these ArUco markers. Each object will have their
own representative ArUco marker’s ID. According to
where the ArUco marker is set and how the input video
is recorded, the 3D models of the furniture are placed
appropriately in the environment.
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Fig. 6. Object positioning in the front-left of the FPC
when only the left-end’s

"
-
1

co

ArUco marker of the wall is detected along with the
object’s ArUco tag. The ArUco markers on the wall
behind are used to assess the object’s position in
relation to the surrounding area. The object is placed in
the middle region of any of the walls if both the edges’
ArUco markers are detected along with the object’s
ArUco tag in the Fig. 5. If any one of the wall’s ArUco
markers (some corner’s marker) are seen along with
the object’s ArUco tag, the system assumes that the
object must be positioned close to that corner in the
dynamically built environment as in Fig. 6.

Applied Physics on the Objects for Interaction and
Instantiation

1) Interaction with Objects with respect to the FPC’s
position: The ability of the FPC capsule to move around
in all the directions in the environment allows it to see
different views of the same object (like front view, back
view, sideleft view, side-right view) at different positions
considering the fixed static world-space directions.
The user through the mobile screen will see the view
which is determined based on the position of the FPC
in the room. Since the view changes depending on the
position, the interaction with the objects should also be
changed based on the FPC’s position. The alignment
between how the user intends to move the objects and
how the controls he is using actually move the objects
should be accurately the same.

The world-space, taken as a cartesian plane, is divided
into four regions. The regions are distinguished by
conforming to the FPC’s orientation in the virtual world.
Region-1 falls within the range 315°- 45°, Region-2 in
the range 45°- 135°, Region-3 within 135°- 225° and
Region-4 being in the range 225°-315°. In Fig. 7, the
FPC is facing the object in the virtual world. In world-
space the orientation of the FPC falls in the range 315°-
0°- 45°. The object instantiated would be perfectly
aligned with the world or parent axes ,i.e, with “no”
rotation. It indicates that the FPC is viewing the object
from the front (the object’s front view). Thus, for the
controls to behave as anticipated the object’s position is
manipulated to move right when the controls are moved
to the right and left translation of the object by moving
the controls to the left. Moving backward and moving
the object forward involves similar techniques.

Left o° Right y
- Object | -
315° N - 45°
" it !I-,.:
i FPC [ | . o
270° . Capoute | =
225° 135°
180° p— 2 — —
|.oq-uFmD-m

Fig. 7. Movement of the Object when FPC is facing the
object in the range 315°- 0°- 45°
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Fig. 8. Movement of the Object when FPC is facing the
object in the range 225°- 315°

In Fig. 8, the object instantiated following zero rotation
with respect to the parent axes and the FPC’s orientation
in the virtual world-space is in the range 225°- 315°,
technically is left to the object in the world axes. The
FPC is notably viewing the object and is seeing the left-
side view of the object. The user controls for the FPC
should now move the object upward when the controls
are moved right and while moving the controls to the
left the object should go downward. If he moves back,
the object is actually moving to the left in the world
axes but with the user’s point of view it seems as if the
object is really going backward. On using the controls
to get the object nearer, the object is moved towards the
right in the world-space and is thus getting nearer to the
FPC. Thereby giving the observer the impression that
the controls are moving in accordance with what he is
requiring them to do.

2) Instantiation of Objects with respect to the FPC's
position: On user demand, the object has to be
instantiated in the place wherever the FPC capsule
has moved to and is viewing an empty space. The
object’s instantiation will predominantly depend on the
FPC capsule’s position and orientation while moving
around the environment. Considering the boundary
conditions, the object has to be placed in front of the
FPC irrespective of its orientation in the world-space.
Initially, the “player” or the capsule’s local euler
angles with respect to the Y-axis is measured. The
FPC’s position is also determined for the placement of
the object. Now, according to the local euler angle or
rather the side where the FPC has turned to (the place
being looked at through the mobile screen in the virtual
environment), the coordinates of the position where the
object should be placed is calculated.
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Fig. 9. The instantiation of the object when the FPC is
facing in the range 45°- 135°.

In Fig. 9, FPC is facing with an angle in the region 45°-
135°. In the world axes, if the user wishes to instantiate
an object in the region the FPC camera is covering ,i.e,
the Region-2, which is established by measuring the
angle at which the FPC camera is rotated with respect to
the Y-axis standing in a particular spot, the coordinates
at which an object has to be imported is premeditated
taking the current coordinates of the FPC. Judging the
alignment of the FPC with the region it is intending to
populate, the coordinates is determined by adding the
z-units (the safe optimal distance away from FPC, so
it doesn’t hit the player after getting instantiated) to the
x-coordinate and y-coordinate being the same for the
scenario in Fig. 9. If the FPC faced towards Region-4
(in the range 225°- 315° ), the x-coordinate of the
FPC’s current position would be subtracted by z-units
to determine the coordinates for placing the object, with
the y-coordinate remaining constant.

If the FPC is turned with an angle (in the range 135°-
225°) such that it is looking in Region-3, as in the Fig.
10. The object is imported downward to the FPC in
world axes but in the region the FPC camera is pointing
at. For determining the coordinate, y-coordinate is
subtracted with z-units and x-coordinate remains the
same. If the FPC faced towards Region-1 (in the range
315°- 0°- 45° ), the coordinates for the placement of
the object would be calculated by y-coordinate of the
FPC current position getting added by z-units and
x-coordinate remaining the same.

Dynamic creation of the Virtual Room by connecting
Subsystems

The finest and most performant solution was found
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to be able to host a python web server that hosts the
ArUco markers’ python scripts. The unity application
sends requests to the server and gets back the response
containing necessary parameters to further create the
environment in the application.
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Fig. 10. The instantiation of the object when the FPC is
facing in the range 135°- 225°
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Fig. 11. Connecting Unity C# scripts with the Python web
hosting service

Step-1: In Fig. 11, initially, the unity C# script first
opens the file system of the OS by using Runtime
File Browser utility. The selected input video is then
converted to the string of bytes.

Step-2: The WWWForm in unity creates a form and
adds this binary data of bytes string as a value to a
particular key.

Step-3: The Unity Engine Networking posts the Unity
Web request by the form to the server.

Step-4: The server side flask application gets this request
and writes the video’s bytes string to a video file.

Step-5: The formed video file is then used for
ArUco markers detection, coordinate and distance
measurement. The OpenCV library is used to calculate
all the parameters to be sent back to the device requesting
this information.

Step-6: The response is sent back in JSON format to
the device. The JSON string is deserialized into a JSON
object to extract the necessary information.

Step-7: The objectholds the variables’names (identifying
which information is held by which parameter key).
The access specifier of the variables is changed for it to
be recognised by other scenes’ scripts (particularly the
scene that builds the virtual environment dynamically).

Step-8: The scene building the virtual environment is
loaded and the variables needed to build the virtual
environment dynamically is read from the previous
script’s variables.

Step-9: The walls are adjusted, rescaled and imported
at a specific distance from the center of the floor plane.
Hence, all the four walls with necessary dependencies
(like windows) are added and imported.

Step-10: The objects detected in the video are
instantiated within the virtual-world space. The 3D
models (with their standard sizes) of the furniture are
placed inside the virtual room.

Step-11: The FPC (First Person Controller) capsule is
placed in the center of the plane and the First Person
Controls can be used to move the FPC around to get
different views within the environment and object
interaction is added to the instantiated objects so they
can be moved and rotated as well as be removed out
of the environment if not needed. So, it is possible to
determine the ideal furniture arrangement.

RESULTS AND DISCUSSION

The built application is tested to check if the
environment is built relative to the size of the room
and can generate all the objects detected using ArUco
markers at appropriate places. The Functionality Testing
was performed to cover the following aspects, (i)
Multiple Environments and across varied wall lengths.
(i1) Objects instantiation and positioning accuracy. (iii)
Different lighting conditions. (iv) UI controls covering
all icons.

Table 1. Multiple Environments And Across Varied Wall

Lengths

Place Wall-1 Wall-2 Creation | Enclosed Size
Length (in m) | Length (in m) Relativity

Cafeteria 1.7 2 Y Y High

Cafeteria 2.5 2 Y Y High
Cafetenia 4 2 Y Y Medium
| Cafelena 55 El Y Y Medium
Catetena ] 4.5 Y Y Medium

Cafelenia [ 6 Y Y Less

Library 25 2 Y Y High
Library 3 25 Y Y Medium
Library 4 35 Y Y Medium

Bed Hoom 1.5 2 Y Y High

Bed Room 1 1 Y Y High
Seminar Hall 4 [] Y Y Medium
Seminar Hall 5 6 Y Y Medium
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From Table 1, it can be inferred that relativity seemed
to be good when the considered input area is less. The
environment was created most of the time and showed
medium relativity to the actual space area. It created
an enclosed environment almost all times, implying
the rescaling of the walls gave satisfactory results.
However, it is creating a relatively-sized environment
convincingly for most of the varied length walls. The
difference in the walls, like in complicated backgrounds,
is causing no such change in detection and creation of
the height and on an disinclined wall.

Table 2. Objects Instantiation and Positioning Accuracy

Number of
Extra Models

Test Ohbject
Video | Positioned
T1 Y
T2
T3
T4
TS
T6
T7
T8
T9
T10
Til
T2
TI13
Ti4
T15
Tle
TI17
TI8
T19
T20
T21
T22
T23
T24
T25

All Required
Places Filled

| | | Z| | 2| | Z2| | 2| | | 2| 2| | | 2| | | | 2| 22| | | ¢
| | O O O =] D =] S| | D | 1] = D] D w3 13 D | 1] = D D

] ] ] Zf ] ] ] 2] ] ] ] ] ] ] ] ] ] ] ] ] i ) ]

To test for object positioning accuracy, the position of
the objects instantiated were checked against expected
places. In Table 2, under the “Required places filled”
field, it was checked if all the required places were filled
with the objects expected. However, due to the value
updates of the ArUco markers, there can be multiple
objects instantiated at multiple positions even if it was
intended to be kept only in one position. The number of
extra models instantiated were more when the number of
objects at the same place were large in number and when
the video was recorded incorrectly. The upgradation in
the values might happen in case the input video is not
captured correctly. In case of ambiguity, it produces the
models in all those ambiguous places.

Inferring from Fig. 12, 84% of the users found that
the UI was user-friendly and had good usability. The
comment received from the rest 16% included the
FPC controls were too fast in some scenes, accidental
selection of objects due to high Sensitivity. This was

resolved by adjusting the FPC movements speed and
thus, by reducing sensitivity.

Table 3. Different Lighting Conditions

Lighting | Corner Aruco Tags Objects Number of Tags
Undetected

Condition | Detection Rate (%) | Detection Rate (%)
Well-Lit 100% 100% 1]
Well-Lit 100% 100% ]
Well-Lit 100% 100% 0
Well-Lit 100% 100% 0
Well-Lit 100% T5% 1
Well-Lit 100% 100% 1]
Well-Lit 100% 0% 1
Well-Lit 100% 100% 1]
Well-Lit 100% 100% 0
Well-Lit 100% 85.71% 2
Well-Lit 100% 100% 0
Well-Lit 100% 100% [1]
Dim-Lit 100% T5% 2
Dim-Lit 50% 100% 2
Dim-Lit 100% 66.67% 1
Dim-Lit 100% 83,345 1
Dim-Lit 100% 66.67% 1
Dim-Lit 100% 100% ]
Dim-Lit T5% 90.9% 2
Dim-Lit 50% 100% 2
Dim-Lit 100% 88.89% 1
Dim-Lit 100% 87.5% 1
Dim-Lit T5% 0% 2
Dim-Lit 100% 100% ]

Improvement

Fig. 12. User Study for Testing Performance

Fig. 13. User Study for Testing Object Controls

In the Fig. 13, it was seen that 6% users while testing
found that objects appeared too near to the camera
covering most of the mobile screen which made it
trickier to move objects away using the space outside
the model. This problem could be resolved by changing
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the FPC Capsule’s orientation. From Table 3, it can be
concluded that the results were more accurate when the
environment was well-lit. In dim-lit environments few
ArUco markers went undetected.

The multiple objects instantiated at nearby places can
then be again thought of to be reduced in number but the
system just prefers to instantiate in all the ambiguous
places in case of any ambiguity due to the reason that
the required positions are all filled and in case of extra
objects they can be just moved out of the scene by user.
Thus, the results are graphed assuming the users record
the video correctly and have good internet access to
send the video to the web server.

CONCLUSION AND FUTURE WORK

The developed application provides interior designers
with a feasible way to visualize the environment.
These can be further built upon to build environments
having more than four walls. Overall, the application
is providing references by instantiating objects in the
places required by the user for most of the time. It works
best provided the environment is welllit and the device
has high bandwidth internet connection. This provides a
foundation for further modeling the entire environment
with multiple rooms. More complicated Interiors could
be designed like a room with five or more walls in
realtime. Further, in addition to the position, taking into
account the orientation angle attribute of the ArUco
Tags to import the walls accordingly.

T e
N

Fig. 14. Dynamic Virtual Environment generation for a
five-walled room

In Fig. 14, as can be observed, the angle between the
walls in the virtual room is determined using ArUco
tags orientation in the room. The angle ‘x’ between
the normals (coming out of the wall) of the adjacent
walls in the room along with the position determines
the placement of the walls, thus creating the virtual
boundaries. This might be expanded upon to create even
more complex setups with numerous dependencies.
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ABSTRACT

The replication of human intelligence functions by machines, particularly computer systems, is known as artificial
intelligence. Expert systems, natural language processing, speech recognition, and machine vision are some
examples of specific Al applications. While Al has had a fantastic impact on HR, there is a small drawback that
you should be aware of as well. Every time Al is applied in the HR department, the ethical influence on that
department must be clarified, addressed, and reviewed again. This section manages a great deal of the employees’
private information. The goal of this essay is to explain the changes that artificial intelligence has brought about
in the various facets of human resource management. The goal of the paper is to examine both the advantages
and disadvantages of using artificial intelligence, as well as how certain businesses are employing it in practical
applications. The answer to all the new issues is to develop new and modern skill sets.

Keywords: Artificial Intelligence, HRM, Manager, Organization

INTRODUCTION

Artificial intelligence is a tool that enhances
performance in a variety of sectors by combining human
intelligence with technology. In the simplest words,
artificial intelligence (Al) is a subfield of computer
science that focuses on creating intelligent robots and
gadgets that may be utilised to carry out tasks that
often call for human intellect. Organizations are fast
embracing artificial intelligence thanks to technological
advancements in order to obtain a competitive edge in
the online world. It has altered how different managerial
duties are carried out. Artificial intelligence has been
incorporated into human resources management for a
variety of functional goals. There will be both positive
and negative effects on HR Management as time goes on
and the application of Al develops, as Al is constantly
changing the environment. Management of human
resources, which often deals with people and their
behaviour inside the firm, is crucial to managing people

in the workplace. An organization’s human resources
policies are a set of rules for managing its employees.
Its primary duties include hiring, selecting, training, and
developing people. It also covers disciplinary, safety,
compensation, and termination rules. HR is affected
by Al in a variety of ways, including hiring, firing,
training, and development, performance measurement,
task automation, and more. There will be both as
Al use progresses over time. Nowadays, due to the
employment of artificial intelligence in many areas, HR
managers must consider employees’ aptitude and skills.
New hires frequently find it challenging to understand
and become familiar with Al tools. Employees will start
to worry about whether they will be able to keep their
jobs or not. One of the biggest challenges facing all
managers is choosing the correct talent to handle Al

REVIEW OF LITERATURE

Scott W. O’Connor (2020): In the article titled
Artificial Intelligence in Human Resource Management,
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the author clearly says that artificial intelligence will
continue to positively shape the field of human resources
management in the coming years. HR professionals
should also be more aware of the challenges that they
might face. Thus, to prepare for the future of human
resource management, professionals should take the
necessary steps to learn about the current trends in the
field.

According to Buzko etaal (2016): “Artificial
Intelligence in human resource development paper
revealed that the application of artificial intelligence in
HR facilitates organizations to work effectively and it
also provides accurate data”.

Jennifer Johansson and Senja Herranen (2019): Inthe
paper titled “The Application of Artificial Intelligence
in Human Resource Management”, it is mentioned that
the area of Al in recruitment is new and there are not
many organizations that has implemented Al in all parts
of the recruitment process. It also mentions that the
main benefits of Al are seen as the speeded quality and
elimination of routine tasks, while major challenge is
seen as the companies’

Albert Christopher (2019): In his article names as
“Use of Artificial Intelligence in Human Resource
Management, the author says that Al is based on the
applications raise employee productivity. It has ability
to analyse, predict, diagnose, and become more capable
resource while focusing on employee need and outcomes.
However, there are challenges like privacy, talent gap,
maintenance, integration capabilities or limited proven
applications. Al systems must be managed carefully
by finding reliable learning data sets, using the right
implementation approach, seeking clarity, eliminating
bias, and considering unintentional consequences.

Anupam Jauhari (2017): In the paper title how Al and
machine learning can affect HR practices today. Al is
becoming increasingly relevant and reshaping the way
businesses employ and do every activity recruitment is
simple for practitioners as machine learning technology
will use chatbot to carry out all activities, Al will screen
candidates and send the confirmation or rejection email
to the candidates.

According to Daceport (2019): “Artificial intelligence
helps to minimize the work being done in HR function
it is still far away from replacing the HR personnel
completely because of persistent need for human
intervention while dealing with employees”.

Dinesh G. Harkut and Kashmira Kasat (March
2019): “Artificial Intelligence - Challenges and
Applications” — In this study based on open access —
peer reviewed it has concluded that building trust, Al
human intervention, Investment, High expectation,
Data security are few of the challenges which is faced
by the organisations.

Vivek Yawalkar (February 2019): “A Study of
Artificial Intelligence and its role in Human

Resource Management” - Volume 6, - The research
paper is descriptive in nature. The researcher used
secondary data and concluded that a role of Al is larger
into various functions carried out in human resource
department where by robotics companies can handle
recruitment, hiring, analysing the data, colleting the
data, reducing workload at workplace and enriching
workplace efficiency.

HUMAN RESOURCE MANAGEMENT

HRM is the study of workplace activities involving
employees. Trying to match an organization’s needs
with its employees’ skills and competencies is a
managerial task.

The managerial task of acquiring, motivating, and
retaining employees is known as human resources
management (HRM). It focuses on the individuals
within organisations. Designing management systems
for human resource management ensures that human
talent is utilized effectively and efficiently to achieve
corporate goals.

The HRM department is responsible for hiring,
training, compensating, integrating, and maintaining
an organization’s workforce in order to support the
achievement of the goals of the company. Therefore,
planning, organising, directing, and controlling the
execution of those operational activities constitutes
personnel management.

NATURE OF HRM

HRM is a managerial function that aids in the hiring,
vetting, onboarding, and development of employees.
The role of people in organisations is something that
HRM considers.

1. HRM involves putting management principles and
practises into practise. Applying the concepts and
functions will help your organisation find, develop,
retain, and pay your people.
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2. Employee-related decisions must be integrated.
Decisions made on various aspects of employees
must be consistent with those made with other human
resources (HR).

3. An organization’s effectiveness is influenced by
decisions that are made. When an organisation is
effective, clients will receive superior services in the
form of high-quality items offered at affordable prices.

4. Non-business organisations like those in the fields of
education, health care, recreation, and similar ones can
also use HRM functions.

The term “HRM” refers to a collection of policies,
procedures, and tasks developed and implemented to
enhance both employee and organizational effectiveness.

CURRENT TRENDS AND APPLICATIONS
IN ARTIFICIAL INTELLIGENCE

Al technologies are gaining popularity in several sectors
such as financial, automobile, healthcare, security, and
various application scenarios. The commercialization
of Al is accelerated due to business digitalization,
globalization and rising improved industry 4.0 chain
structures and enhanced need for information efficiency.
Several countries are investing in Al and machine
learning technologies for increasing productivity and
meet the global industrial sector demand.

In autonomous driving, Al and machine learning
algorithms can help to address safety and avoid human
error through industrial collaborative robots. Al
through robots in the autonomous vehicle can provide
safe vision to make its way through traffic. It leverages
complex neural networks to extract more detailed of the
surrounding through cameras and continuously learns
through a neural network and evaluate its input data for
efficient driving. Several leading players are launching
new systems and components for autonomous driving
using Al and machine learning.

IMPACT ON VARIOUS HR
MANAGEMENT FUNCTIONS

Recruitment

Recruitment In every area, the use of Al for hiring
new people is growing quickly. Its endeavour to lessen
or perhaps eliminate time-consuming tendencies in
manually assessing applicants through their resumes
is the primary driver behind its creation. The largest

difficulty for HR managers over the past 10 years has
been the time-consuming process of screening potential
employees for a position. However, this process has
accelerated with the application of AIl. Without the
use of human intelligence, Al assists in automatically
matching candidates with open positions. When hiring
is done manually, it takes about 23 hours to narrow
down the pool of qualified candidates, but when
artificial intelligence is used, stacks of resumes may be
read in just one hour. In order to save time and avoid
the usage of human intelligence, recruiting software can
filter out appropriate talents, experience, educational
background, and many other factors. At the same time,
recruiting software has the ability to simultaneously
send an advertisement to thousands of job seekers.

Al is capable of a wide range of extra tasks, including
chatbots, preliminary screening, and employee data
collection. Chatbots assist in automatically responding
to the enquirer’s questions. lowering the usage of human
intelligence as a result. Thus, we can conclude that Al
significantly speeds up the hiring process.

The use of Al to the hiring process still faces several
difficulties. People who are seeking for work have the
perception and conviction that having human interaction
will make the recruiting process go more smoothly. Al
still has some shortcomings and weaknesses, which
may cause it to struggle with pattern recognition and
inference. A applicant profile could be rejected by Al if
it can’t read a certain typeface used on the resume. This
is an obvious illustration of how every technological
innovation has both beneficial and detrimental effects.

Al-based recruitment methods have streamlined the
application process while also altering how HR functions
when selecting new hires. It screens candidates first,
then matches them (i.e., makes the job description and
candidate resume fit), and lastly chooses the individual
that best fits the requirements in terms of domain,
skills, tools, location, education, etc. Other advantages
of using an Al-based hiring process include improved
hiring quality, time savings, the elimination of bias, and
improved candidate assessment.

Training & Development

Almost all businesses, industries, and sectors in today’s
world are equipped with artificial intelligence in one form
or another. Al is also essential to employee development
and training. In the past, it was challenging to educate
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personnel due to a lack of appropriate machinery, but
today’s simulation and vestibule training programmes
give workers an accurate working environment, better
preparing them to handle the practical aspects of their
jobs. Al simultaneously assesses the performance,
behaviour, productivity, and skills of workers who
are undergoing training. The use of Al in training and
development aids managers in both candidate selection
and the provision of qualified applicants for open
positions. It assists in preserving productive

Individuals differ in their capacities for comprehension,
learning, and knowledge acquisition. Therefore, tailored
learning can be offered by Al to meet the demands of
the workforce.

The use of Al in training and development is not
without its difficulties. One such disadvantage is that
these new trainers won’t be able to continue their task
manually if the software in use malfunctions or if some
unanticipated event takes place. Another significant
obstacle is time because there are ongoing improvements
and advancements with each new day. There are
advancements in every software. Without receiving
fresh training, this reduces the employees’ long-term
productivity. Because it also depends on the learner’s
mental health and level of weariness during training,
evaluating trainee performance with the aid of Al may
occasionally be unsatisfactory. Machine learning and Al
are being used by the public sector organisation NTPC
in India to teach mid-level executives and improve
operational effectiveness.

Performance Management

Traditional techniques of performance evaluation
are rapidly fading as a result of the adoption and use
of Al in many organisations. Traditional methods
of performance evaluation can occasionally lead to
managerial mistakes. Al evaluation regularly assesses
employee performance based on the goals set forth to
them and by evaluating their teamwork. The introduction
of Al has sped up the rewards and feedback process
because it is now constantly monitoring employee
performance. Employee data such as absenteeism, work
satisfaction, performance statistics, and goals attained
are gathered, and performance is projected using Al-
driven assessment tools. It has changed how assessments
are done by offering a quicker, wiser, and better method
than previously. A system no longer operates these days
on rewards.

Talent Acquisition

Traditional techniques of performance evaluation
are rapidly fading as a result of the adoption and use
of Al in many organisations. Traditional methods
of performance evaluation can occasionally lead to
managerial mistakes. Al evaluation regularly assesses
employee performance based on the goals set forth to
them and by evaluating their teamwork. The benefits
and Human resource tasks are increasingly automated
as a result of the extensive use of Al and the absence
of routine transactions with third parties in hiring. This
enables firms to find or hire the best employees with
the least amount of money and time spent. One of the
main benefits of hiring people using Al is that it lessens
bias because it contains characteristics that allow for
objective shortlisting of candidates. Businesses could

To offer recommendations based on current employees’
actual competence and to obtain a more thorough
understanding before making a final selection, Al
devices are frequently employed in computerised
resume screening processes. In order to locate the
best resumes and align them for interviews, artificial
intelligence searches through millions of websites and
job descriptions using algorithms. A few MNCs have
begun implementing Al in the search for talent across
industries. In order to conduct interviews remotely and
assist PepsiCo in implementing green HRM, Al software
is connecting with candidates. As a result, candidates do
not need to travel. A few other businesses, like Hilton,
Thread Up, Humana, Five Guys Burgers and Fries, AT
& T, and Procter & Gamble, are also utilising Al in the
hiring process. Thus, it may be said that Al

Employee training, estimating, ID production, data
administration, and correspondence for jobs are all
computerised at Tech Mahindra. Top MNCs around the
world employ the top Al recruitment platforms Fetcher,
Heretical, Fightfold, Plyometrics, my interview,
Humanly, Paradox, talk push, and Alloy in their talent
acquisition procedures. Some of the Al systems utilised
in HR functions are IBM Watson selection, IBM Watson
candidates, and IBM Watson career coach. Instead, then
using the standard keyword matching search, IBM’s
recruiting Chabot helps job candidates identify positions
that fit their skills. With this cutting-edge advancement,
candidates may now upload their resumes and talk with
the Chabot for the job’s requirements directly. In reality,
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the Indian company NTPC employs Al and machine
learning in its training programmes. On the first day
of your new company, display a picture of the first
day on your mobile device that exudes confidence and
positivity. Chatbots will be able to provide you with the
knowledge you require in the new company if you are
genuinely curious.

Compensation and Benefits

One of the most crucial aspects of guaranteeing
employee happiness is compensation and benefits, which
also leads to increased employee engagement. Artificial
intelligence aids in the creation of compensation models
and programmes by identifying patterns and forecasting
performance. A significant shift in an employee’s life is
being brought about by the use of Al in compensation
and benefits since employees are now receiving fair
wages, incentives, and rewards. As algorithms employed
in Al systems look at previous and present outcomes
of employees in terms of performances, human bias in
evaluation is also eliminated. Al is playing a critical part
in every HR policy by reducing costs and preserving
productive hours.

The potent recommendation engine at Amazon
keeps track of how employees use its services as
they communicate throughout the company. It makes
informed decisions and uses the information. Say, for
example, that a worker seeks maternity leave. Al will
automatically display both the topic’s specifics and
related information. This fosters a closer relationship
between the employee and the company and improves
job satisfaction.

Decision Making

Making decisions is at the centre of human resource
management (HRM). Human resource management
(HRM), like the other functional divisions of a business,
is tasked with making choices that will promote the
expansion and profitability of the company. Some
of the judgments could be complicated in nature,
necessitating a thorough comprehension of the issue,
in-depth knowledge of the topic, critical thinking, and
an organised approach. Artificial intelligence (Al) and
knowledge bases can be used to generate complex
database models and stimuli that serve as the basis for
decision-making.

NEED OF ARTIFICIAL INTELLIGENCE
IN HUMAN RESOURCE SYSTEM

The newly constructed human resource Information
system (HRIS) has built-in support for Al applications.
The Human-Computer Interaction (HCI) function
established by Al increases management effectiveness
and aids in streamlining the functional process for
gathering, maintaining, and validating data needed by
an organisation. Artificial intelligence (Al) is replacing
mundane work with a minimum of human input.
Al is assisting in many aspects of the hiring process,
including scanning resumes, sending automated SMS
messages, and reference checking. These devices
have been found to be more effective than HR teams
at retaining employees and lowering turnover rates. It
is evident that Al is successfully handling routine HR
tasks, but it is also necessary to check in.

CONCLUSION

The incorporation of Al into HR procedures has shown
to improve organisational effectiveness. Although
artificial intelligence (AI) lacks emotional and
cognitive capacities, it has strong tools for analysing
and forecasting human resource management policies.

The greatest concern regarding the development of Al is
its potential to eliminate jobs globally, but the reality is
that it is moving positions from less capable individuals
to those with greater talent. Although the rise of Al is
affecting a small fraction of workers, everyone needs to
keep up with technological advancements.

Al-based HR policies increase employee output since
they put an emphasis on a worker’s total job happiness.
Al is ultimately a technology that employs algorithms
to make judgments depending on the information
provided. Future predictions indicate that a certain
amount of jobs, including those of drivers, traditional
office workers, surgeons, pilots, and many more, will
be lost to Al Younger generations must therefore
choose to enrol in Al-related courses like those for
software engineers, programmers, information security
analysts, cyber security, statisticians, etc. The use of Al
is expanding across all industries; therefore, it doesn’t
matter what line of work you are in; you need to be
technically proficient and competent to be competitive.
However, there are several difficulties, including.
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ABSTRACT

Post Covid era tries to focus more on retaining efficient performers through designing a positive work culture. Any
work place which appreciated and rewards its employees for their efforts is considered as the best work culture and
preferred by best players. The present paper describes about the significance and impact of employee recognition on
organizational culture, employee engagement, and performance. The article delves into the importance of fostering
a culture of appreciation within the workplace and provides practical insights and strategies for HR professionals
and organizational leaders to implement effective recognition programs. The article begins by highlighting the
positive relationship between employee recognition and organizational outcomes such as employee engagement,
job satisfaction, and productivity. It emphasizes the role of recognition in creating a positive work environment
where employees feel valued, motivated, and committed to the organization’s goals. Furthermore, the article
delves into various forms of employee recognition, including verbal appreciation, rewards and incentives, career
development opportunities, and work-life balance initiatives. It explores the advantages and challenges associated
with different types of recognition programs and offers guidelines for designing and implementing effective

recognition initiatives.

Keywords: Employee recognition, Work Culture, Appraisal, Work-life balance, Rewards and incentives

INTRODUCTION

In today’s competitive business landscape,
organizations are increasingly recognizing the critical
role that employee recognition plays in building a
thriving workplace culture. Gone are the days when
a simple pay check was enough to keep employees
motivated and engaged. Today, employees seek more
than just financial rewards; they yearn for genuine
appreciation and recognition for their contributions.
As a result, HR professionals are turning their focus to
developing robust employee recognition programs that
foster a culture of appreciation within the workplace.
Employee recognition goes beyond mere praise and
acknowledgment; it is a powerful tool that can transform
the dynamics of an organization. When employees
feel valued and recognized for their hard work, they
become more engaged, motivated, and committed to
achieving organizational goals. Recognition acts as a
catalyst, igniting a sense of purpose and fueling a desire
to excel. It reinforces positive behaviours, encourages

continuous improvement, and boosts morale.

Research has consistently shown a strong correlation
between employee recognition, job satisfaction, and
performance. According to a study conducted by
Gallup, organizations with high employee recognition
have lower turnover rates and higher productivity.
Additionally, a report by the Society for Human
Resource Management (SHRM) found that companies
with effective recognition programs outperform their
peers in key business metrics, including revenue
growth and customer satisfaction. To build a culture of
appreciation, HR professionals must go beyond sporadic
acts of recognition and implement comprehensive
programs that are ingrained in the organizational DNA.
Such programs encompass a range of strategies, from
formal recognition programs tied to performance
metrics to informal gestures of appreciation that foster
a sense of camaraderie and teamwork.

This article delves into the power of employee
recognition and provides practical insights for HR
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professionals looking to create a culture of appreciation
within their organizations. It explores the impact of
recognition on employee engagement and performance,
discusses various types of recognition programs, and
offers guidance on designing effective initiatives.
Furthermore, it addresses the challenges faced in
implementing recognition programs and presents real-
life case studies of successful organizations that have
embraced the power of employee recognition. By
understanding and harnessing the power of employee
recognition, HR professionals can lay the foundation for
aworkplace culture that nurtures talent, fuels innovation,
and cultivates an environment where employees thrive.
Let’s explore the transformative potential of employee
recognition and embark on a journey toward building a
culture of appreciation in the workplace.

REVIEW OF LITERATURE
Employee Recognition and Engagement

Numerous studies have highlighted the positive
correlation between employee recognition and
engagement. A study by Towers Watson found that
companies with high employee recognition had
significantly higher levels of employee engagement,
resulting in improved performance and lower turnover
rates (Towers Watson, 2012). Other research studies,
such as those by Harter et al. (2002) and O’Reilly and
Pfeffer (2000), have also supported the notion that
recognition positively impacts employee engagement.

Types of Employee Recognition Programs

The literature explores various types of recognition
programs. Formal recognition programs, such as
structured award systems and performance-based
incentives, have been widely researched. For example,
a study by Lawler et al. (2017) found that formal
recognition programs linked to performance metrics
had a positive impact on employee motivation and
performance. Additionally, informal recognition, such
as verbal appreciation and peer-to-peer recognition, has
gained recognition as a valuable aspect of recognition
culture (Kessler et al., 2010).

Designing Effective Recognition Programs

Literature offers insights into designing effective
recognition programs. For instance, a study by Gostick
and Elton (2009) suggests that recognition programs
aligned with organizational values and goals are more

likely to be successful. Clear criteria and transparent
processes for recognition are also essential (Woods
et al., 2017). Furthermore, research highlights the
importance of customization and personalization in
recognition initiatives to ensure they resonate with
individual employees (Cohen et al., 2019).

Fostering a Culture of Appreciation

Creating a culture of appreciation requires deliberate
efforts. Leadership plays a pivotal role in modeling
recognition behaviors (Eisenbeiss et al., 2008). By
leading by example and demonstrating appreciation for
employee contributions, leaders can create a positive
climate that permeates throughout the organization.
Peer-to-peer recognition programs have been shown
to enhance teamwork, collaboration, and overall
organizational culture (Tidd et al., 2017).

Overcoming Challenges in Employee Recognition

Implementing recognition programs can present
challenges. Resistance to change, lack of understanding,
and skepticism are common barriers. Studies suggest that
effective communication and employee involvement
in the program design process can help overcome
these challenges (Meyer et al., 2019). Measuring the
effectiveness of recognition initiatives is another critical
aspect, and metrics such as employee satisfaction,
retention rates, and productivity can be used (Gennard
and Judge, 2005).

Case Studies: Successful Employee Recognition
Programs

Several case studies highlight organizations that have
implemented successful recognition programs. For
example, companies like Google and Adobe have gained
recognition for their innovative approaches to employee
recognition, such as peer nominations and spot bonuses
(Henderson, 2012). These case studies offer practical
insights and best practices for HR professionals seeking
to implement effective recognition initiatives.

The review of literature emphasizes the significant role
that employee recognition plays in fostering a culture of
appreciation in the workplace. It underlines the positive
impact of recognition on engagement and performance,
explores various recognition program types, provides
guidance on program design, and addresses challenges
in implementation. The inclusion of case studies
showcases real-life examples that inspire and offer
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practical lessons for organizations aiming to harness the
power of employee recognition.

OBJECTIVES OF THE STUDY

1. To examine the relationship between employee
recognition and employee engagement: The study
seeks to understand the connection between employee
recognition initiatives and the level of employee
engagement within organizations. It aims to explore
how recognition influences employee motivation,
commitment, and satisfaction.

2. To identify different types of employee recognition
programs: The study aims to explore various forms of
employee recognition, including formal and informal
programs, monetary and non-monetary rewards,
and individual and team-based recognition. It seeks
to understand the advantages, challenges, and best
practices associated with different types of recognition
programs.

3. To provide guidelines for designing effective
recognition programs: The study aims to offer
practical guidance to HR professionals on designing
and implementing effective recognition programs. It
aims to identify key considerations, such as aligning
recognition programs with organizational values,
setting clear criteria and processes for recognition,
and ensuring personalization and customization of
recognition initiatives.

4. To explore the role of leadership in fostering a
culture of appreciation: The study aims to highlight the
role of leaders in promoting and modeling a culture of
appreciation within the organization. It seeks to identify
leadership behaviors and actions that positively influence
employee recognition and contribute to creating a
supportive and appreciative work environment.

5. To address challenges and measurement of employee
recognition programs: The study aims to address
common challenges faced in implementing recognition
programs, such as resistance to change and skepticism.
It also seeks to provide insights into measuring the
effectiveness of recognition initiatives and identifying
appropriate metrics to evaluate the impact of recognition
on employee satisfaction, retention, and productivity.

Overall, the objective of the study is to provide a
comprehensive understanding of the power of employee
recognition and its significance in building a culture

of appreciation in the workplace. By achieving these
objectives, the study aims to equip HR professionals
and organizational leaders with the knowledge and
tools necessary to effectively implement recognition
programs that enhance employee engagement,
performance, and overall organizational success.

EMPLOYEE RECOGNITION

Employee recognition refers to the act of acknowledging
and appreciating the efforts, achievements, and
contributions of employees within an organization.
It involves giving credit and expressing gratitude for
their hard work, dedication, and positive impact on
the organization’s success. Employee recognition
can take various forms, ranging from simple gestures
of appreciation to formal recognition programs. The
purpose of employee recognition is to create a positive
work environment where employees feel valued,
motivated, and engaged. It serves as a powerful tool
for reinforcing positive behaviors, fostering a sense of
belonging and loyalty, and enhancing employee morale
and job satisfaction. By recognizing and appreciating
employees’ efforts, organizations can create a culture
that promotes productivity, teamwork, and continuous
improvement.

Employee recognition can be expressed in different
ways, including:

1. Verbal and Written Appreciation: Simple acts such as
saying “thank you” or sending a personalized note or
email to acknowledge an employee’s contribution can
have a significant impact. Verbal and written recognition
can be spontaneous or part of regular feedback and
performance discussions.

2. Public Recognition: Recognizing employees in front
of their peers, teams, or the entire organization can be a
powerful form of recognition. Public acknowledgment
can be through team meetings, company-wide
announcements, or employee recognition events.

3. Rewards and Incentives: Providing tangible rewards
such as bonuses, gift cards, or other monetary incentives
is a common form of employee recognition. These
rewards can be tied to individual or team performance
and serve as motivators to drive desired outcomes.

4. Career Development Opportunities: Recognizing
employees’ potential and investing in their professional
growth and development is a form of recognition.
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Offering training programs, mentoring, promotions,
or challenging assignments demonstrates that the
organization values employees’ long-term success.

5. Work-Life Balance Initiatives: Supporting
employees’ well-being and work-life balance is a form
of recognition. Offering flexible work arrangements,
wellness programs, or time-off benefits shows that the
organization cares about employees’ overall happiness
and satisfaction.

Employee recognition programs and initiatives can
be formal or informal, structured or spontaneous, and
can vary based on the organization’s culture, size,
and resources. The key is to ensure that recognition
is genuine, timely, and tailored to the individual’s
contributions and preferences.

APPRECIATION IN THE WORKPLACE

Appreciation in the workplace refers to the act of
recognizing and valuing the contributions, skills, and
efforts of individuals within the work environment.
It involves expressing gratitude, acknowledging
achievements, and highlighting the positive impact of
employees’ work. Appreciation goes beyond merely
recognizing the completion of tasks or meeting
performance goals. It involves recognizing the qualities,
behaviors, and attitudes that contribute to a positive
work culture and organizational success. Appreciation
can be directed towards individuals or teams and can
be initiated by leaders, peers, or even customers and
clients.

The importance of appreciation in the workplace cannot
be overstated. When employees feel appreciated,
valued, and recognized for their contributions, several
positive outcomes can occur:

1. Motivation and Engagement: Appreciation plays
a significant role in motivating employees. When
employees feel their efforts are recognized and
appreciated, they become more engaged and committed
to their work. Appreciation acts as a source of intrinsic
motivation, driving individuals to perform at their best
and exceed expectations.

2. Job Satisfaction and Well-being: Employees who feel
appreciated experience higher levels of job satisfaction.
When their efforts are acknowledged, they develop a
sense of fulfillment and pride in their work. Appreciation
contributes to a positive work environment, fostering a

sense of well-being and reducing stress levels.

3. Improved Relationships and Collaboration:
Appreciation strengthens relationships among team
members and between employees and their supervisors.
It creates a positive and supportive atmosphere where
colleagues celebrate each other’s successes and work
collaboratively towards shared goals. Appreciation
enhances teamwork, communication, and cooperation,
leading to improved collaboration and synergy within
the organization.

4. Increased Retention and Loyalty: Appreciation is a
powerful tool for employee retention. When employees
feel valued and appreciated, they are more likely to
stay with the organization, reducing turnover rates.
Recognizing employees’ contributions and creating
a culture of appreciation fosters loyalty and a sense
of belonging, increasing employee commitment and
dedication to the organization.

5. Enhanced Productivity and Performance:
Appreciation positively impacts productivity and
performance. Recognized employees are more
motivated to perform at their best, resulting in increased
productivity and higher-quality work. Appreciation acts
as positive reinforcement, reinforcing desired behaviors
and encouraging individuals to continuously improve
their performance.

Appreciation in the workplace can be expressed through
various means, including verbal praise, written notes
or emails, public recognition, rewards and incentives,
and opportunities for growth and development. It is
important for leaders and organizations to foster a
culture of appreciation by consistently expressing
gratitude and recognizing the efforts of employees.

ADVANTAGES

1. Enhanced Organizational Culture: The article
provides insights on how employee recognition can
shape and improve the overall organizational culture.
By fostering a culture of appreciation, organizations
can create a positive and supportive work environment
where employees feel valued, motivated, and engaged.

2. Increased Employee Engagement: The article
highlights the positive correlation between employee
recognition and engagement. By implementing
effective recognition programs, organizations can
boost employee morale, commitment, and productivity.
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Engaged employees are more likely to go the extra mile,
contribute innovative ideas, and actively participate in
achieving organizational goals.

3. Improved Performance and Productivity: The article
explores how employee recognition positively impacts
individual and team performance. By acknowledging
and rewarding employees’ efforts and achievements,
organizations can incentivize high performance and
drive productivity. Recognition programs that link
performance metrics to rewards can motivate employees
to strive for excellence.

4.TalentAttractionand Retention: Thearticleemphasizes
how a culture of appreciation can attract top talent
and contribute to employee retention. Organizations
that prioritize recognition and appreciation are more
likely to create an appealing work environment that
attracts skilled individuals. Additionally, employees
who feel recognized and valued are less likely to seek
opportunities elsewhere, reducing turnover rates.

5. Positive Employee Morale and Satisfaction: The
article discusses the role of recognition in boosting
employee morale and satisfaction. When employees
receive recognition for their contributions, they
feel a sense of accomplishment and value. This, in
turn, enhances job satisfaction and increases overall
happiness and well-being among employees.

6. Enhanced Teamwork and Collaboration: The article
explores the importance of peer-to-peer recognition and
its impact on teamwork and collaboration. Recognition
programs that encourage employees to appreciate and
acknowledge their colleagues’ efforts foster a sense of
camaraderie and cooperation. This leads to improved
teamwork, better communication, and increased
synergy within teams.

7. Practical Implementation Strategies: The article
provides practical strategies and guidelines for HR
professionals to design and implement effective
recognition programs. It offers insights into program
design, criteria setting, leadership involvement, and
overcoming implementation challenges. This practical
advice equips HR professionals with the tools they need
to successfully implement recognition initiatives.

DISADVANTAGES

1. Lack of Individualized Approach: The article
may provide general guidelines and strategies for

implementing recognition programs, but it may not
address the unique needs and dynamics of every
organization. Each workplace has its own culture,
workforce demographics, and challenges that may
require tailored approaches to employee recognition.
Relying solely on general recommendations may not
fully capture the specific nuances of an organization’s
context.

2. Limited Attention to Organizational Constraints:
The article may not extensively address the potential
constraints and limitations organizations may face
when implementing recognition programs. Factors such
as budgetary constraints, organizational structure, or
industry-specific regulations can impact the feasibility
and effectiveness of recognition initiatives. It is
important to consider and navigate these constraints
while implementing recognition programs.

3. Potential for Perceived Inequality or Unfairness:
In recognition programs, there is a risk of employees
perceiving inequality or favouritism if the criteria
and processes for recognition are not transparent or
consistently applied. This can lead to demotivation and
resentment among employees who feel their efforts are
undervalued or overlooked. Clear communication and
fairness in recognition processes are crucial to mitigate
such risks.

4. Overemphasis on Monetary Rewards: The article
may focus primarily on the importance of monetary
rewards in recognition programs. While financial
incentives can be effective, relying solely on monetary
rewards may neglect the value of non-monetary forms of
recognition, such as verbal appreciation, flexible work
arrangements, or career development opportunities. A
holistic approach that incorporates a mix of rewards
and non-monetary gestures may be more effective in
fostering a culture of appreciation.

5. Lack of Long-Term Sustainability: The article may
not extensively address the sustainability of recognition
programs over time. While initial implementation efforts
may yield positive results, maintaining the momentum
and ensuring long-term sustainability of recognition
initiatives can be challenging. Organizations need
to continuously assess and adapt their recognition
programs to keep them relevant and effective.

6. Potential Resistance to Change: Implementing a
culture of appreciation requires a cultural shift within the
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organization. However, the article may not extensively
address potential resistance to change or the complexities
of organizational change management. Resistance from
employees or leaders who are resistant to new practices
or skeptical about the impact of recognition initiatives
can hinder successful implementation.

CONCLUSION

It provides valuable insights into the importance of
employee recognition and its impact on organizational
success. The article emphasizes that creating a culture
of appreciation is crucial for fostering employee
engagement, increasing productivity, and driving
overall performance. By recognizing and appreciating
employees’ contributions, organizations can cultivate
a positive work environment where employees feel
valued, motivated, and committed to their work. This, in
turn, leads to higher levels of job satisfaction, improved
collaboration, and reduced turnover rates.

The article highlights the various forms of employee
recognition, from verbal appreciation to rewards and
incentives, career development opportunities, and
work-life balance initiatives. It underscores the need
for leadership involvement in recognition programs
and offers practical guidelines for designing and
implementing effective initiatives. While implementing
recognition programs may come with challenges, the
article emphasizes the importance of customization,
clear criteria, and continuous evaluation to ensure
their ongoing impact and success. It emphasizes that
recognition should go beyond financial rewards and
encompass non-monetary gestures and opportunities
for growth and development.

At last the present study emphasizes that employee
recognition is a strategic imperative for organizations
aiming to create a positive work environment, drive
employee engagement, and achieve organizational
success. By implementing effective recognition
programs and practices, organizations can foster a
culture that values and appreciates their employees’

contributions, ultimately leading to enhanced employee
satisfaction, improved performance, and a thriving
organizational culture.
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ABSTRACT

Thermal death kinetics study is used to determine the minimum lethal time taken to kill a specific microorganism
at specific temperature. The bacterial associated in spoiled vegetables are isolated by growing them in the nutrient
media. The microorganism was identified by straining technique. The morphology characteristic was studied under
microscope. The microorganism was destroyed in the way of different sterilization methods. Physical parameters
for the death of the organism were optimised. The best sterilization temperature is suggested by getting the
appropriate temperature and time taken for killing of the microorganism. The kinetic equation was developed

using these mathematical models.

Keywords : Sterilization, Kinetics equation, First order kinetics.

INTRODUCTION

The shortest lethal period needed to eradicate a certain
bacterium at a specific temperature is established using
thermal death kinetics. This is the lowest temperature
that, when used for a predetermined amount of time,
will eradicate a microbiological population. With far
shorter treatment periods than traditional heat treatment,
high-pressure high-temperature therapy is effective
at inactivating microorganisms by gently preheating,
followed by fast volumetric compression heating, and
cooling during depressurization.

One of the most popular techniques for eliminating
bacteria that cause spoilage and disease is heat treatment.
Pasteurization, a mild-heat process, is frequently
employed for food products that are negatively
impacted by heavy heating. It considers the application
of the multiple critical site inactivation model to the
kinetics of thermal death of bacteria and provides proof
that, in the case of homogeneous bacterial populations,
a curve derived from this premise fits experimental data
to extremely high kill probabilities.

Sterilization is the elimination, destruction, or
inactivation of all types of bacteria. Numerous
techniques, such as heat, chemicals, radiation, high
pressure, and filtration, can be used to sterilise. Heat

sterilisation is the most traditional, widely used
sterilisation technique in the world. Heat has an impact
on every substance and living thing on the planet. Heat
increases the kinetic energy of atoms and molecules,
breaking their connections and impairing their ability
to function within a bacterium or other living thing. The
categories of radiation (ionizing, non-ionizing), thermal
(dry and moist heat), and chemical are used to classify
various sterilisation methods.

When a reaction’s pace and reactant concentration are
inversely correlated, the process is known as a first-order
reaction. To put it another way, the reaction rate doubles
when the concentration does. One or two reactants can
be present in a first-order reaction, as in the case of the
decomposition process. A first-order reaction is one
that has a reaction rate that is linearly dependent on the
concentration of just one component. In other words, a
first-order reaction is a chemical reaction in which the
rate of the reaction varies as a result of a change in the
concentration of only one of the reactants.

MATERIALS

Chemicals used are yeast extract, peptone, sodium
chloride, agar, ethanol, dextrose, and distilled water.
Equipments like Laminar air flow, Autoclave, Weighing
balance, Beaker, Conical flask, Test tube, Bunsen
burner, Petri plate, Inoculation loop.
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METHODS

A sample suspension was created by dissolving 1g of
damaged tomato in 10ml of sterile distilled water for the
purpose of decreasing the microbiological population.
A single colony was isolated using serial dilution. We
took nine test tubes, each with 9ml of sterile water.
Numbers were written on the test tubes’ labels. Using
a micropipette, 1ml of the rotten tomato solution was
extracted from the filtrate solution mentioned above,
added to the first test tube, and thoroughly mixed.
Once more, 1ml of the material was extracted from the
first tube and well mixed in the second tube. Up until
the ninth test tube, the procedure was continued. For
inoculation, the sample’s middle three dilutions (5, 6,
and 7) were employed. 1 ml of sample from each test
tube is inoculated into petri plates containing agar media
by the pour plate technique under aseptic conditions.
The petri plates are marked as S1, S2, S3 as per the
sample.

POTATO DEXTROSE AGAR
PREPARATION

Potato were peeled and cut into small pieces then it was
cooked in the boiling water. The boiled potato were
smashed using mortar and pestle. Using a weighing
balance, the ingredients were each separately weighed.
Adding distilled water helped the components in a
500ml beaker to dissolve. The cooked potato was then
added and well-combined. Then, for 15-20 minutes,
autoclave the media at 121°C and 151b pressure. Pour
the media into the P1, P2, and sterilised petri plates.
The organism that was cultured in nutrient media was
inoculated using the inoculation loop and steaked in the
media after the media had solidified. After that, incubate
in an incubator for 24 hours at 37°C. Colonies began to
form after five days.

SEQUENCING PROCEDURE
Genomic DNA isolation

DNA was recovered from microbial samples using
Bogar Bio Bee shops Pvt Ltd.’s EXpure Microbial
DNA isolation kit.

PCR Protocol

With the aid of a highly specialized enzyme, the
Polymerase Chain Reaction (PCR) uses primers to
amplify particular cloned or genomic DNA sequences. In
PCR, the enzyme DN A polymerase controls the synthesis

of DNA from deoxynucleotide substrates using a single-
stranded DNA template as a substrate. When a correctly
constructed oligonucleotide is annealed to a longer
template DNA, DNA polymerase adds nucleotides to
the 3’ end of the molecule. Therefore, DNA polymerase
can employ a synthetic oligonucleotide as a primer and
extend its 3’ end to form a lengthy stretch of double-
stranded DNA if it is annealed to a single-stranded
template with a complementary region.

Taq DNA polymerase is given in 2X Taq buffer together
with 0.4 mM dNTPs in the Taq Master Mix. 0.02%
bromophenol blue and 3.2 mM MgCl2. The MgCI2
concentrations utilised were 3.2 mM and 0.02%.

To 25 litres of PCR reaction solution (1.5 litres of
forward and reverse primers, 5 litres of deionized water,

and 12 litres of Taq master mix), 5 litres of separated
DNA should be added.

FIRST DETAILS
Name Tag detail Base
number
ITSAMPLE 5' TCCGTAGGTGA 19
ACCTGCGG 3’
Denaturation

The DNA template is 95 degrees Celsius in temperature.
By enabling the DNA to split apart and produce single-
stranded DNA, this disintegrates the weak hydrogen
bonds holding DNA strands in a helix together.

Annealing

The combination receives heat up to 60°C. The
corresponding sequence in the template DNA can then
be bound by the primers (annealed).

Extension

The temperature is subsequently raised to 72 °C, which
is the optimum temperature for DNA polymerase. By
adding nucleotides one at a time to the primers while
using the target DNA as a template, DNA polymerase
extends the primers.

Sequencing protocol

Using universal primers for the below 16s rRNA, single-
pass sequencing was carried out on each template. An
ethanol precipitation technique was used to separate the
fluorescently tagged fragments from the unincorporated
terminators. On an Applied Biosystems ABI 3730xl
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sequencer, the samples were electrophoreses after being
redissolved in distilled water.

RESULT

Selection of the proper growth medium, sample
collection and processing, dilution, incubation, colony
morphology, streaking, and confirmation of microbial
identity are all phases in the isolation of microorganisms
from a sample. The microorganism are identified as
fungi those they are having the spores and then this has
been sub-cultured in PDA media. The pure culture was
grown in the PDA media.

————
ISOLATED ORGANISM
SEQUENCING RESULT

In rotten tomatoes, the fungus Aspergillus flavus is
frequently discovered. The 18S rRNA sequencing
technique is commonly used to determine the species
of fungi. The organism can subsequently be identified
and its evolutionary relationships with other species can
be ascertained by comparing the obtained sequences to
databases of known 18S rRNA sequences.

CONTIG ANALYSIS

TTCTTGGTCCATTTAGAGGAAGTAAAAGTC
GTAACAAGGTTTCCGTAGGTGAACCTGCGG
AAGGATCATTACCGAGTGTAGGGTTCCTAGC
GAGCCCAACCTCCCACCCGTGTTTACTGTACC
TTAGTTGCTTCGGCGGGCCCGCCATTCGTGGC
CGCCGGGGGCTCTCAGCCCCGGGLCLCCGECECC
CGCCGGAGACACCACGAACTCTGTCTGATCT
AGTGAAGTCTGAGTTGATTGTATCGCAATCAGT
TAAAACTTTCAACAATGGATCTCTTGGTTC
CGGCATCGATGAAGAACGCAGCGAAATGCG
ATAACTAGTGTGAATTGCAGAATTCCGTG
AATCATCGAGTCTTTGAACGCACATTGCGCCC
CCTGGTATTCCGGGGGGCATGCCTGTCCGAGC
GTCATTGCTGCCCATCAAGCACGGCTTGTGT
GTTGGGTCGTCGTCCCCTCTCCGGGGGGGACG
GGCCCCAAAGGCAGCGGCGGCACC

GCGTCCGATCCTCGAGCGTATGGGG
CTTTGTCACCCGCTCTGTAGGCCCGGCCGGCG
CTTGCCGAACGCAAATCAATCTTTTTCCAGGTT
GACCTCGGATCAGGTAGGGATACCCGCTGAAC
TTAAGCATATCAATAAGCGGAGGAAAAGAAAC
CAACAGGGATTGCCCAGTTAACGGCG

PHYLOGENIC TREE OF ASPERGILLUS FLAVUS

g MNITPIALL_Aspergilhes_flovis
Ll
k—w—‘ Aspergilis_favee M1

ONIII8I2 ) _Anperpiltuy_asswickii

MUSATIAS | Aporgiiten pipericote

MEAON | Aspergiites miniclerotigenes

TR MHITO00 | Aspergilhe_oryzae

DEATH KINETICS

The experimental data for temperature for all of the
materials under examination during death are shown in
figures for different temperatures ranging from 0.01 to
8 kg/kg dB. Each diagram shows the death kinetics for
each material at three distinct bath temperatures. Higher
water temperatures result in a higher death rate when all
other process factors are held constant.

Time Vs temperature of samplel at 40°C

Temperatune
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Time Vs temperature of samplel at 80°C DR Vs Time for samplel at 60°C

il
:
Tieme {rmiin) DR Vs Time for sample2 at 60°C
Time Vs temperature of sample2 at 30°C
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CONCLUSION
Viewe: i) In the study, native fungal strains were isolated and
identified from damaged tomatoes. It took the organism
_ VIO VISR OF Shgas gL L 5 days to fully develop in the culture, after which the
species was identified by DNA sequencing. Aspergillus
flavus has been identified as the fungus in question. The
' taxonomy of the isolated fungus species is provided
¢ by the sequencing outcome. The fungal staining
 HIF approach was used to observe the species’ structural
E . characteristics. The temperature that is appropriate for
the microorganism’s demise has been described using
. : 5 e a0 . a first order kinetic model. It was discovered that the
T braid temperature had an impact on the fungi’s mortality rate.
The materials under investigation have a rehydration
Time Vs temperature of sample2 at 80°C ratio that falls between 1 and 2. Due to the cellular
and structural damage that occurs during death, the
' death ability appeared to display a hysteresis during
' sterilisation.
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ABSTRACT

This paper describes a power operation system grounded on a fuzzy sense regulator for managing small- scale
power inflow and locally distributed generation in a system. Wind and solar power plants are the principal energy
sources for a standalone microgrid (MG). A super capacitor (SC), a diesel creator (DG), and a battery storehouse
system (BSS) are all part of the reinforcing system. The DC machine is linked to numerous energy sources. To
model the MG, the MATLAB/Simulink Sim Power System is employed. Originally developed to address power
shortfalls in diesel generators, the supercapacitor was employed as makeup and had a charge and discharge current
restriction for BSS. The proposed management scheme’s major goal is to keep the system’s power balanced.
Some of the performance indicators that are accessed are frequency deviation, DC link potential stability, and
distortion factor of AC potential. The effectiveness of the intended project was evaluated using simulation. The
simulation results validate FLC-based management. Furthermore, the efficacy of the FLC perspective and the
robustness approach differs. FLC lowered the daily load by 18.7% when compared to the robust method. The study

demonstrates that the FLC’s power signal quality outperforms the predefined technique.

Keywords :

Efficient energy use, Isolated Microgrid, Fuzzy logic controller, Reusable energy sources, Super

Capacitor are all terms used to describe distributed generation

INTRODUCTION

The off-grid microgrid that is the subject of this study is
connected to all power sources by a Direct Current link,
as shown in diagram 1. Off-grid electric grid are viewed
as favouring from the armature since it facilitates the
development and improvement of energy from solar
and wind sources [1]. The power signal’s quality must
fall within a acceptable limit. Distortion factor of the
potential signal (THDv) is reduced by constant force
voltage and Alternative current frequency [2]. In this
study, Microgrid has a sizable amount of Photovoltaic
power generators and wind power generators. The
main energy reserve is accessible energy, which, in the
event of unanticipated cargo diversions, maintains the
Direct current connection voltage within the specified
range. As a backup, a diesel creator (DG) paired with
a super capacitor (SC) is used. To better balance high
efficiency and cargo distribution, the system should be

appropriately governed. Stage-alone MG power systems
frequently use DG as a reliable backup power source
since it can offer long-term support [3]. Because of slow
dynamic behaviour, it takes a few seconds to reach its
output voltage and frequency stability [4]. SC makes
up for power during developing DG. It is capable of
an instantaneous reply time, can store massive amounts
of energy quickly, and provides electrical power in the
sense of electricity [5]. The stand-alone Direct Current
Microgrid combined with SC based on Diesel creator,
Battery Storage System, Photovoltaic Energy

Generator and Wind Energy Generator is the subject of
this inquiry. MATLAB software is used to design and
control it. More specifically, it’s important to ensure
voltage management, sharing of power, and efficient
use of energy [6]. In order to govern the key variables
according to the energy produced by the PVEG and WEG
group, together with the battery storage system (BSS)
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state of charge (SOC), and SC, an operating system unit
is needed. It presented a power operation approach to
serving loads with as little power force loss as possible.
Under vivid downpours and colourful freight demands,
the DC machine is kept within a reasonable range (380-
400 V). More specifically, voltage management, power
sharing, and energy-efficient operation must be ensured
[6]. An operating system unit is required for this purpose
to control the primary factors based on the power
generated by WEG and PVEG, as well as the BSS state
of charge (SoC) and SC. It is challenging to create and
put into practise a traditional operating strategy for such
a complex system. Both its dynamic ability and stable
state faults are poor. The switching losses of power
transformers and high fault-forbearance negatively
affect and distortion factor of the affair electrical voltage
signal. Flexibility and quick responses are required for
operation strategy. As a result, in this study, a fuzzy
sense regulator (FLC) technique is proposed. In contrast
to the traditional and digitally logical sense, which only
works discrete numbers of one or zero, FL is a great
system that evaluates analogue values of input based on
logical factors that take continuous values concerning
zero and one [7]. Operating large, complex systems with
poorly known behaviour or when a rapid approximation
is extremely helpful [8]. Since based on knowledge
design principles are able to be immediate realised in
systems with undetermined things, the FLC technique
may play a vital part. Ina variety of environmental
factors, the suggested control the formula ensures the
ideal system operation. It suggested a more advantages
conclusion for carrying out a stage-alone procedure.
The suggested manage technique makes sure that all of
the power produced by WEG and PVEG is effectively
transmitted, reducing reliance on DG and eliminating
continuous BSS charging process and discharging
process. Reference in [9-23] covered the RES-grounded
MG’s power operations. In [9], FLC is imposed as the
based administrator power operating strategy of mixed
DG/PVEG/WEG with BSS. An Microgrid is mostly
composed up of PVEG in [11], and SOFC is taken
into account. To optimise the energy input between the
MG and SC, an optimisation system based on FLC is
proposed. The control strategy guarantees stability and
fluid dynamic reactivity. The signal THD is used to
estimate the affair power, which is adjusted to be within
the IEEE-approved range. [12] present a RES and
ESS-based FLC-grounded energy operating strategy
for residential use on the MG grid. The design aims to

decrease oscillation and manage the grid’s power quality.
This analysis keeps track of the power delivered and
received by the grid using the MG the power conversion
process rate and the State of Charge 9SOC) of the BSS.
A Photovoltaic connected to the grid system and BSS
are used to serve a home load utilising an FLC-based
management of energy technique described in [13].
To control household energy demand, a load-priority-
based approach is adopted. To satisfy the demands of
a home DC load, a PVEG with BSS is linked to an
FLC system in [14]. The electrical power conditioner
is regulated to control the electrical power travel from/
to the BSS. The outcomes illustrate FLC’s benefits over
conventional PID controllers. The PVEG standalone
MG system is managed by the FLC [15]. To ensure a
stable power supply, FC and BSS are included. The
proposed management technique maximises hydrogen
production while optimising power generation. Using
the energy produced by Fuzzy Controller and PVEG, a
water pumping load works in [16] using an FLC-based
power management scheme. Systems for mechanical
motion and electrochemical storage are employed. The
controller ensures that power is produced constantly, and
that water will be inexpensively available. [17] manages
the electric power transfer of a solitary BSS/PVEG/
WEG/ MG using an FLC scheme. The key goal of the
plan is to maintain load balancing despite variations in
power generation. Results from the simulation are used
to verify the approach’s capabilities. [18] A FLC system
to manage energy for the multi-function mode of the
smart MG was developed. The elements that make
up residential MG are PVEG, FC, and BSS. Based on
current energy consumption and output data as well as
projections for the future, the control strategy aims to
choose the best process style. Distribution of energy
and cost estimates are carried out for each scenario to
validate the management strategy. [19] optimises FLC
design to regulate electricity flow from various RES.
Different storage techniques, including BSS, SC, and
storage for hydrogen tanks, were investigated to handle
fluctuations in RES generation. In order to lessen the
unpredictability and instability of recyclables in the MG
system, [20] adopted the FLC management of energy
method. The MG simulation model’s two main parts are
photovoltaic panels and BSS units. The MG operates
by adaptable regulation of the in two directions DC/AC
switch and BSS section in different configurations along
with to the PV system. An innovative BSS management
approach that combines PVEG, BSS, & a tiny residential
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group was given to MG by [21]. The topic of the
research is located in a region with a great potential for
solar radiation, but it is constrained by periodic cloud
movement. Utilizing FLC, which covers rules based
on resident behaviours, SOC of BSS, PVEG, as well
as the cost of kWh purchased from the supply provider,
the management technique is created. This method
was successful in providing power to consumers while
avoiding grid disturbance and maintaining BSS SOC at
100%. [22] Two FLCs were in charge of managing the
electricity produced by the PVEG, WEG, FC, DG, and
BSS. Utilizing simulation software, the MG recyclables
is simulated. The findings indicate that FLCs can control
intermittency in RES to deliver continuous electricity.
[23] With the use of FLC, power flow from various
power sources is kept balanced. A few rules are used
to decrease BSS use, ensure consistency, and preserve
the equilibrium that occur between sources of energy,
keeping, and demands. The following improvements
and contributions are made to this document: A power
handling approach built on the FLC technique is realized
for a discrete direct current (DC) MG. The method
relies on sharing of load, PID controllers, WEG/PVEG
controllers, and synchronizing DC-bus voltages. DG
will be utilized as a safeguard if BSS is unsuccessful.
When starting with SC, this technique assumes slow
DG motion. When the deficiency/excess power
exceeds the capacity of the BSS, the SC is also used to
discharge/charge the energy. This technique considers
the SC fast self-discharge problem. The system takes
into account a dump load in order to handle additional
power in situations of completely charged BSS and SC.
The weak dynamic performance of the deterministic
technique was addressed in this work by reducing error
in steady-state and energy converter transfer losses.
Plus, it mitigates the output voltage signals THDv.

EXISTING SYSTEM

For a discrete direct current (DC) MG, a power
management method depending on the FLC
methodology is used. The idea is based on matching
DC-bus voltages with PID controllers and sharing
WEG/PVEG/load. If BSS fails, DG will be used as a
backup. This scheme replaces the gradual movement
of DG while beginning with SC. When the shortage/
excess power exceeds the capacity of the BSS, the SC
is used to discharge/charge the energy.

This technique considers the SC fast self-discharge

problem. A dump load is considered in fully charged
BSS and SC systems to properly manage excess power.
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Fig 1. Illustration of the independent power system
Defects

This study improved the low dynamic performance
of the conventional technique by reducing error in
steady-state and loss of switching in power converters.
Furthermore, it brings down the output voltage signal’s
THDw.

PROPOSED SYSTEM

Managing small-scale power flow and locally
distributed generation in a system, this paper proposes
a fuzzy logic-based power management methodology.
A freestanding microgrid’s (MG) main energy sources
are renewable energy sources like solar and wind power
plants. Three components of the reinforcement system
are the supercapacitor (SC), diesel engine (DG), and the
battery backup system (BSS). The DC bus is associated
with different energy sources. Modelling the MG makes
use of the Simulation and MATLAB Sim Power System.
Originally introduced due to power shortages in diesel
generators, the supercapacitor was used as makeup and
had a charge and discharge current limit for makeup for
BSS. The major goal of the suggested management plan
aims to keep the power of the system in balance.

SYSTEM DESCRIPTION
PVEG System

The photovoltaic (PV) cell model used in this
investigation, which is based on the use of one diode
with a total of four characteristics, is shown in Figure 2.
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Models of the photovoltaic (PV) panels utilized in this
investigation can be found in [1-6].

I equals It - Io[exp(V+Rs I/Via)-1 D
Vi equals NekT/q 2)
I equals I, exp (Vae/NsVi) 3)
Lo(T) equals Isc (1+ki/100(Teent - Ttc)) @
Voe(T) equals Voctky (Teen - Tste) )]
Teen equals Tambient — (NOCT-20)/0.8) G 6)

k acts as the Boltzmann ratio (J/°K), a is the ideal
state factor, I become the process current and IL
is the illumination current as well 10 is the diode
affect achromatism current, & Kv seems the voltage
measurement temps, expressed in V/°C. A/°C denotes
for the current-measured temps, ki for the electron’s
charge, Ns over the number of series-connected cells in
the panel, and Rs for the initial series resistance of the
array. T is the temperature of the PV cells at STC (°K),
Volt (v) is the operation voltage of the array, and Vt is
the thermal voltage of the array. The NOCT is the level
of temperature below normal conditions of operation,
whereas Tcell equals the temp of the cell. Photovoltaic
Energy Generation monitoring algorithms (P&O) are
integrated into the control system topology of the MPPT
controller. A total of 1.888 kW of power is generated by
the PV system.
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Fig. 3. Variable sun radiation and a cell the temp of 25 °C
are aspects of the VI solar array model

System WEG

A model is created for a miniature wind turbine with
a vertical axis and three helical blades. The PMSG, or
permanent magnet synchronised generator, is part of the
wind turbine. The WEG system’s mathematical model
is displayed in [7-9]. The rotor turbine is powered by
wind energy [7].

Pt = % pa CpAr V2

(M

The value of the wind energy coefficient is Cp, the
density of air is pa, along with V_ is wind speed in
the turbines, A is swept area. The power ratio (Cp)
curve is shown in Figure 4. The wind energy generated
given [8], where the rotational speed of the blades Q
is determined using the PMSG system’s engine, can
be used to calculate the turbine’s torque on the rotating
shaft (T).

d/dtWe = 1/T (Te — Fw: — To)

®)

An electrical generator receives mechanical power in
the form of the produced shaft mechanical torque (Tt).
The mechanical mechanism of the electrical generator
is shown in [9].

Ti = P/Q= Y pacpAi Vu'/Q

)

Where F is the rotor and cargo’s viscous friction,
Te is the electromagnetic torque, J is the rotor and
cargo’s combined inertia, and the angular velocity is
W.. A sinusoidal electrical model is used to determine
Te in a synchronous reference frame. A schematic
representation of the WEG model and its testing is
shown in Figure 6.
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Fig. 4. Energy co-efficient versus varying wind speeds
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Fig. 6. Diagram of the SimulinkSimPowSys framework
verifying the accuracy of WEG model

Diesel Generator

Machine, governor, exciter, and synchronous generator
are the initial components of DG. Machine control of
speed, a generator with synchronous function, and a
regulator of the voltage make up the majority of the DG
model. Figure 7 depicts the DG module schematic, while
Figure 8 depicts the MATLAB/ Simulink SimPowSys
simulation model. The combustion technique and
machine design determine the mechanical component,
while the generator’s synchronous function and
regulation of voltage prescribe the electrical component.

The model estimates affair machine power using tabular
machine energy data related to rotational speed (rad/s).
In order to establish an optimal dynamic system and
promote equilibrium, the synchronous generator’s
excitation voltage is regulated by (AVR) Automatic
Voltage Regulator, which also controls the rotor angle
and generator output voltage.
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Fig. 7. Diagram of the DG model used for modelling
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Fig. 8. MATLAB simulation design for DG modelling

Systematic Use of Batteries

This simulation research examines the included
Simulation module designs of a lead-acid battery BSS,
which is essentially made up of a controlled source
of voltage that depends on the power bank’s capacity,
charge, as well as discharge rates. In Figure 9, the model
is shown. The DC machine is connected to the battery
by a buck DC/boost/DC motor. A simplified version of
the management approach is shown in Figure 10.

Rin
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__.‘-

Fig. 9. An analogous lead acid battery electrical circuit
is used for modelling and controlling battery storage
systems
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Figure 10. Battery storage system modelling and control:
A diagram of the battery and the direct current (DC) bus
control system

Super Capacitor (SC)

Figure 11 shows SC as a source of controlled voltage
and its internal resistance. Figure 12 shows the
supercapacitor final voltage Vsc, supercapacitor (I)
current isc, as well as self-discharge (I)current liself
discharge [13] performance of the SC model during
electrical charging and even self-discharges [15].
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Fig. 11. Modelling & validation of supercapacitor SC: SC
equivalent electrical circuit
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Fig.12. Supercapacitor SC model creation and verification:
it’s charging as well as self-discharging performance

Dump Load (DL)

A strong motor and a collection of resistors make up
DL. The WEG and PVEG-rated output power will be
28 times lower than the Dump Load-rated power. Dump
Load is linked to the DC bus.

Fuzzy Logic Energy Management (FEM)

Figure 13 depicts the components of a fuzzy logic
system: rules, fuzzifier, inference, and defuzzifier.
Inputs are routed through a rule-based inference block.
Figure 14 depicts the primary components of each FLC.
Fuzzy inputs & guidelines are sent to the inference
block. Human experience provides the basis for rules.
The Mamdani type is used in this study to build fuzzy
inference.

Inputs
| Fuzzifier

+ Crisp Output
Rules |—»{ Inference |-»| Defuzzifier |-

Fig. 13. A fuzzy logic system: (a) FLC’s essential elements

5C Mode
(S0C-5C) |

BSS Mode
SoC_BSS

Output
Variables

Rules

Cont. Current
Mode (I_BSS)

Fig. 14. A Fuzzy logic system: (b) Common FLC model
setup

Fuzzification

The three different fuzzy inputs and a single fuzzy
output of the FEM are shown in Figure 15. These
are the three inputs: iBSS, SoC _SC, and SoC_BSS.
SoC _BSS and SoC_SC are, VL for veritably low, L for
low, M for medium, H for high, and VH for veritably
high. HL, I, LI, O, and HO stand for high insufficiency,
insufficiency, low insufficiency, overdose, and high
overdose, accordingly.
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current determine membership

Inference

Both the overpowering and underpowering modes are
visible. The following step defines the if-then logic
premise. An example of a scenario that could happen in
the low overload mode is given below: If the power type
is high definition (HD), the SOC_BSS is Very Low, and
the SOC_SC is Medium, there is a high probability that
the DG will operate.

Defuzzification

Following the application of fuzzification rules, the next
step is to define defuzzification. The system of the centre
of graveness is applied in this investigation. Figure 16
depicts the FEM system’s affair member functions with
sigmoid functions of varying values for each kind.
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Fig. 16. Membership-based output-variable functions
for each component of the sophisticated hybrid energy
system

Simulink Model for Power Balancing of Hybrid
System

The proposed system displayed in Figure 17 is
demonstrated by creating a simulation structure of
the MG under review using the MATLAB/simulation
software. The proposed PID controller power operation
control approach is used to regulate the converters,
with the goal of balancing the power influx by keeping
the DC-bus within a set respectable range. By using
specific performance indicators including frequency
division, voltage on the DC bus stability, and THDyv,
the simulation trials are intended to verify the viability
of the suggested energy operating strategy. The efficient
distribution of the necessary power to various energy

sources is another sign of a successful energy operation
strategy. The simulation results were covered and
recorded to do the required analysis, which comprised
the power generated by the DG, PVEG and WEG.

The battery backup system and SC systems receive
power installation / removal. Two different kinds of
SoCs are SoC- SC and SoC- BSS. It should be noted
that the BSS system currently in charge of charging
the iCBSS and controlling the discharge simulation
depends on actual data on rainfall and freight interest
in a particular area. The units of solar energy and
cargo requirement are 1.0 kw/m? (pu). In m/s and oC,
respectively, the speed of the wind & temp is expressed.
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Fig. 17. Using a hybrid wind and solar battery, the
proposed fuzzy base small-scale Microgrid is simulated
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Fig. 18. Simulation model of Fuzzy Logic Controller
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The converter is made up of a fuzzy logic controller
and a MosFET. Creates a Fuzzy Inference System (FIS) -
with the parameters supplied. The module evaluates the
FIS and generates the related output values for a given
set of input data. Fuzzy is employed here to provide
a more consistent and accurate value. The maximum
output power is obtained by using this output value.

Fig. 21. Model for Simulating Solar Generation

Figure 22 depicts a single PV array from the two

Loy preceding PV arrays.
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1 Figure 23 depicts the above PV array with 39 solar cells.
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SIMULATION OUTPUT

Fig. 24. Simulation output of PV current

The above waveform depicts the PV current generated
by solar panels. A solar generator is made up of two PV
arrays, each with its own PV array. Finally, the PV array
is made up of 39 solar cells. As a result, solar cells can
produce PV current. The photovoltaic (PV) current is
initially raised from zero to thirteen, as indicated by the
figure. This is the solar panel’s initial current; following
the solar hook-up, it will continue to provide this current
for a while before increasing to 80 amps. The solar
current has reached this final value. Amperage states
that as the voltage rises, the current rises along with it.
The current progressively grows and reaches a certain
final amount as the voltage produced by the solar panel
rises throughout the day. The term for this is PV current.

Fig. 25. The direct current link voltage output from
simulation

Fig. 25 displays the Direct Current Link voltage output.
There are several different power sources connected
to the DC bus. As shown in Figure 17, take the output
of the solar generator to create the DC link. The solar
voltage ranged from zero to 350v at its beginning.
Maximum Power Point Tracking, or MPPT, is what this
is. This is the solar panel’s maximum voltage, which
decreases to zero as night falls. However, it does not
go to zero because it still contains some voltage, which
causes it to stay at 10, as seen in Figure 25.

\? \‘L \

Fig. 26. Simulation output of Line Current at the
Distribution Side

\‘u

Fig. 27. Simulation output of Line Voltage at the
Distribution Side

The battery is stored in the storage system after receiving
the voltage and current inputs from the solar and wind
sources, and after increasing the inputs because of the
fuzzy logic controller as illustrated in Figure 18, the
power from the battery is sent to the inverter. After
getting the DC voltage and current, it turns them into
AC using an inverter, as seen in Figure 17 for Vabc G
and Iabc_G. So, as shown in figures 27 and 28, we
obtain three phase current and voltage. a 3-phase output
is used because: We convert the input from DC to AC
because our primary goal is to distribute voltage to the
home’s components. Vabc G is the supply side line
voltage, and Iabc G is the supply side line voltage.
Both Vabc G and Iabc G give results.
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Fig. 28. Simulation output of Real Power flow
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Fig. 29. Simulation output of Reactive Power flow

Following the acquisition of Vabc G and labc G, the
signal is fed to the power (3ph, instantaneous) shown
in Figure 17. Finally, power provides us with both real
and reactive power. While reactive power maintains the
voltage that needs to be controlled for system reliability,
real power actually does useful work.

HARDWARE IMPLEMENTATION
Hardware

In order to handle power overflows in a simple and
innovative distributed generating system, this study
proposes a power operation approach designed around
the Arduino microcontroller. The design is a reliable
system with flexible input requirements. These types
of systems are capable of processing a wide range of
inputs, including confusing, skewed, or inaccurate data.
You can reprogramme the feedback detector to your
needs if it stops working.

System Block Diagram
Solar panel Wind eoergy
i
Trnsformer  —— I
Microcoatoler Boostng
1D ——
Battery
verter

Fig. 30. System Block Diagram

In this instance, we used two forms of energy. These
two inputs, a wind turbine and a solar panel, are added
to one another if the two inputs are the same. Stability

checker has been introduced if it differs. When the
voltage generated by a solar panel is less than the
voltage of the wind, for instance, a stability controller
is now added, and electricity is then sent to a battery for
storage. the battery is connected to their output. We use
two 6V batteries connected in series to get 12V output.
The booster is connected to the battery output. Because
of the 240V bulb, a booster is utilised to augment the
battery power and achieve stable output. As a result, the
booster output is linked to the inverter after boosting to
convert DC to AC. The wattage sensor is used to display
the value of the power sources stored in the battery in
real-time. Fuzzy logic is used to process boosting. In
this case, the Arduino UNO is utilised to identify the
error, which is then used as feedback and supplied back
into the input. This process is repeated, and the voltage
is then increased. Finally, using fuzzy logic, the output
maintains some value.

Circuit Connection Diagram

Fig. 31. Circuit Connection diagram
Fuzzy Algorithm

The fuzzy rule algorithm sequentially accumulates
numerous fuzzy control rules. This rule, which
governs the system to meet the required performance
requirements, is constructed using a variety of
intelligent system control information. Maximum
minute mixing relates to the fuzzy estimation of FLC
using the Mamdani approach. Three parts make up
FLC’s fuzzy inference the entire system: an information
base, a collection of data base, and a reasoning method
[19]. The input parameters Vdc (Vdc-error), delta Vdc
(Vdc-error), 7 language fuzzy groups, an operational
fuzzy block structure (fuzzification, fuzzy guide base,
and also defuzzification), Vdc-error, & Vdc-error are all
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determined via the FLC approach. The degradation in
the defuzzification stage of the fuzziness operation is
calculated using the smoothness value from the fuzzy
rule basis table. The loss p serves as the input variable
for [16]’s computation of the compensating currents
(* cai, * cPi). During the inference process, a number
of input parameters are computed and transformed
into language variables according to a subset known
as the function of membership. An error Vdc (Vdc-
error) along with delta of errors Vdc (Vdc-error) are
the suggested input variables as well as outcome
variable loss p. Seven membership functions are used
to transform these variables into descriptions of each
output and input variable.

Sliding type controller with fuzzy logic (STC)

The sliding platform S(t) can receive systems of
control states or signals of error e(time) using a non-
linear precise and reliable control approach known as
STC. When a sliding platform is reached, control error
messages are put nearby.

Technique for managing power

The management approach is to successfully stabilise
the power supply of BSS, PVEG, WEG also battery
backups also to guarantee that power is delivered to
loads under a variety of conditions. By distributing
the power between its source and the load at the same
time, the voltage on the DC-bus is kept constant. PVEG
and WEG power is represented as PPVEG and PWEG,
respectively. The power of the load is P load. The main
operating modes of the power management technology
are excess and deficient power. The system is in the
3rd condition when the generated energy and the load
requirement are equal. Since solar radiation, wind
speed, and demand for load are constantly changing
as well are not taken into account in the analysis, this
rarely happens.

Excess power mode

if (P _>0) the combined output of WEG & PVEG is
larger than the combined output of the load. There are
two categories for this pattern: typical overshoot and
substantial overshoot. The limiting current of charging
(kijj) of the BSS is predicted by the control technique.
The BSS maximum current in this inquiry is 5A. The
mode is referred to as regular overpowering if kijj 5. It
is technically not advised to plug in the batteries in the
BSS along with a current larger than Kijj, hence this

classification is significant.
An illustration of a battery system for storing energy

The conversion of alternating current (AC) to direct
current (DC) is accomplished by a battery storage
system, which also uses power electronics devices for
device management. A battery’s job in this context is
to convert electrical energy into chemical energy for
storage. DC power is used to charge and discharge
batteries. The flow of electricity between energy storage
devices and batteries is controlled by bidirectional
power electronics. There are numerous advantages
and disadvantages depending on the type of battery,
including price, weight, size, power, and energy
efficiency.

HARDWARE OUTPUT

Fig. 33. Overview of Hardware project

TO SUMMARIZE

The outcomes demonstrate that the FLC method can
regulate the voltage of the DC bus within limits that are
defined. Even with irregular electrical power generation
from WEG and PVEG, power balancing is maintained.
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The results provide evidence for the efficiency of the
suggested energy management method and also lay the
groundwork for its implementation in real life. Findings
suggest that Diesel Generator is a reliable source of
emergency power. Because of its sluggish dynamic
behaviour, DG cannot be easily coupled to a DC-bus,
while SC effectively overcomes this limitation. The
SC charges and discharges the BSS in the event of a
significant power surplus or shortfall. To maintain the
DC bus steady over an excessive voltage, this system
uses a dumping load. The conventional approach, prone
to steady-state inaccuracy and low dynamic performance
of power converters, was solved in this work. The output
voltage message’s THDv is additionally subjected.
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ABSTRACT

This research paper proposes a 3D mapping framework for living spaces that leverages the capabilities of computer
graphic toolsets and RGB-D sensors. The framework is designed to scan, digitally represent, and classify physical
living spaces in a user-friendly and immersive manner. The proposed solution involves four key steps: scanning of
the living spaces, point cloud registration, surface reconstruction, and segmentation, which is either automatic or
manual. The scanning phase captures data from our primary source, RGB-D cameras, and fuses them into a single
point cloud. Point cloud registration aligns the scans and eliminates inaccuracies, while surface reconstruction uses
algorithms such as Poisson’s Surface Reconstruction algorithm to generate an accurate 3D mesh representation
of the living space. The segmentation step separates the mesh into different objects and surfaces, which are then
classified based on their characteristics. The results of the research demonstrate the accuracy with which our
concoction of algorithms segment the scanned living space, providing a low-cost and user- friendly solution for
capturing and representing physical environments. Obtaining and reconstructing point cloud data from scans is
useful for many applications like Building Information Modelling (BIM), Design, Retrofitting. It is especially
useful when used in tandem with AR/VR technology. The proposed method provides a comprehensive and accurate
representation of living spaces, which can be used for visualization, simulation, analysis, and design purposes.
In conclusion, the proposed 3D mapping framework provides a valuable contribution to the field of 3D digital
representation of living spaces. Its user friendly design, low cost, and potential for various applications make it
an attractive solution for professionals and consumers alike. Future research could focus on further improving the
accuracy and efficiency of the tool and exploring new applications for the resulting 3D models.

INTRODUCTION
Interior Scanning

In order to support next-generation navigation, 3D
indoor mapping from mobile scanning is a hot research
and application issue driven by miniaturization,
lightweight of positioning and remote sensing sensors.
Scanning Interiors using RGB-D and other such depth
sensors help us alleviate the process of retrofitting living
spaces. Using high accuracy sensors and robust machine
learning algorithms, one can design a framework which
captures the dimensions of the room and all entities it
encompasses.

The state-of-the-art scanning systems equipped with

multiple sensors produce accurate point clouds of
interiors containing billions of points. However, these
scanning systems are super costly and not easily
portable. Low cost consumer RGB-D Cameras provides
an alternative way to solve the core challenge of indoor
mapping that is capturing detailed underlying geometry
of the building interiors. Although these low-cost
sensors capture the geometry of the entities and the
dimensions of the room to a certain extent, they tend
to product an incomplete dataset. Endeavour to collect
a complete scene without data blanks using single
RGB-D Camera is not technic sound because of the
large amount of human labour and position parameters
need to be solved. A lot of the blank data can be solved
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using machine learning algorithms. But these machine
learning algorithms do not promise cent percent data
coverage. Now comes a need to measure the distance
between the segmentation done using this concoction
of algorithms and segmenting entities manually. In
this paper we aim to perform tests on point clouds of
different living spaces and output the percentage of data
coverage between auto and manual segmentation of
entities within them.

Computer Graphic Tool Set

Computer Graphic Tool Set play a major role in a
system that does 3D mapping of a living space. While
the hardware components take care of actuating and
bringing in the point cloud, it the job of the computer
graphic software to help the user enter the realm of point
cloud customization and programming. Software such
as Blender and Cloud Compare lets us to retrofit entities
with the living space flawlessly. The user interface is the
component of a software system that connects two very
complex system: humans and computers. Each of these
two systems impose certain requirements on the final
product. However, running the software and performing
certain actions within its suite utilizes a lot of graphics
and takes up a lot of memory. But the pros out-weigh the
cons, the computer graphic tool set software provides a
robust array of actions which can be performed on the
point cloud in order to get the desired output.

Augmented Reality and Virtual Reality

Virtual reality allows you to immerse yourself in a
virtual world using a headset with some kind of screen
that displays a virtual environment. These headsets also
use a technology called head tracking, which allows
you to look around by physically moving your head.
Augmented reality allows you to see the world around
you by overlaying digital images on top of it. This allows
us to imagine our environment with changes made to it.
Construction companies use AR/VR technology to plan
projects from start to finish, streamlining the process
and taking the guesswork out of most construction
projects, saving time and money while providing clients
and architects with a comprehensive experience. can
provide valuable design insights. The combination of
BIM technology and immersive VR headsets allows
architects and designers to better assess spaces before
they physically exist, thus better planning their approach
to construction.

Proposed System

Figure 1 shows the proposed system of the project. First,
we will scan the environment with the help of an RGB-D
scanner and store the point cloud generated. The next
step is to register the point clouds with the tailor-made
room so we get a single complete point cloud to work
with. On this we will perform surface reconstruction
to convert the point cloud into a 3-dimensional model.
From this step we can either perform segmentation to
use the point cloud for interior designing or we can
convert this model as an NFT using the front end we

have made.
Aufomath
Fepreniatian
— Segmemation
sl
Sagmertaton

Soaningoithe | PeniCiwd | Surfecs
Intamar Regniration | FeScnetruction
._r-ur-::nu

Fig 1. Proposed System of the project
LITERATURE REVIEW
Scanning of Point Cloud Data
Scanning using Kscan3D

Kscan3D is a 3D scanning program that allows you
to use a sensor, such as an Xbox 360 Kinect, to scan
objects, rooms, or even people and recreate them as
computer-based 3D models. There are features such
as model editing and automated watertight repairs. [1]
After connecting to the sensor, you can scan objects.
After the object is scanned, the software compiles the
image and range data from the sensors and recreates
the object on a computer-generated platform. Steps for
obtaining scans include * setup * scanning ¢ Processing.

Denoising Point Cloud Data

In this paper [2], the authors put forward a low
dimensional multifaceted model for the image patches
to surface patches in the point cloud, and denoise them
using similar patches using the prior patches. The
manifold dimension computation is approximated and
defined in the continuous domain with a patch-based
Laplacian regularizer, and they propose a unique patch
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distance measure to quantify the similarity between two
similar surface patches for graph construction without
noise. The methodology put forward is demonstrated to
contain graph spectral low-pass filtering interpretation
and numerical stability in solving the linear equation
system, and tends to be useful to solve with methods like
PCG. Experiments demonstrate that the methodology
outperforms existing methodologies with better
structural detail preservation.

Using RGB -D Scanning
Dense 3D Modelling of Indoor Environments

This study [3] describes how RGB-D cameras collect
data and how they are used to generate 3D models of
interiors. The RGB-D camera captures the RGB image
and per-pixel depth information of the previous object.
The image on the left is an RGB image and the image on
the right is the depth information of the object per pixel.
The core of the aligning of the current frame with the
previous frame is the RGB-D ICP algorithm (Iterative
Closest Point). This is an algorithm that is designed to
take the richness of the output of the RGB-D camera.
RGB-D Mapping also includes a Surfel representation,
which allows for occlusion reasoning and visualization.
In conclusion, the authors were able to get successful
results in converting the object in front of them first
into a point cloud data from the RGB images and the
depth information and then into a 3D model by using
the RGB-D ICP algorithm and the Surfel reconstruction
algorithm for joining the frames.

Texture Mapping for 3D Reconstruction with RGB-D
Sensor

The authors of this study [4] offer a global-to-local
correction approach for better texture mapping
outcomes. Their approach first adaptively selects
an appropriate image for each face of the 3D model,
which can effectively remove blurring and ghost effects
created by multiple image mixing. A non-rigid global-
to-local modification step is used to reduce the effects of
seaming between textures. This effectively compensates
for texture shifts and geometric errors caused by camera
position drift and geometric errors. Their proposed
algorithm was evaluated on a series of complex scenes,
showing effective performance in generating seamless,
high-fidelity textures for 3D models.

3D Modelling of Interiors

3D Modelling of Building Interiors

This paper [5] presents an automatic system for planar
3D modelling of building interiors from point cloud
data generated by range scanners. This has been aided
by the revelation that most building interiors may be
represented as a collection of planes representing
ceilings, walls and staircases. Virtual and augmented
reality, navigation, and virtual heritage conservation
are all examples of applications for three-dimensional
(3D) modelling of ar