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ABOUT US

SRI BHARATHI ENGINEERING COLLEGE FOR WOMEN (SBECW)
the first college started one and only for women’s higher education in Pudukkottai
District, is named after the famous poet and freedom fighter, Bharathiyar, as the
fought for women’s freedom. This college started by “Sri Bharathi Educational
Trust”, in the year 2009 in a rural area of Pudukkottai District which is dedicated for
the entire development of education, training and to face the society with positive
deportment for women and to serve for the upliftment for the society.

SBECW is located about 6KM away from Pudukkottai. The Mission and Vision of
this Institution is to inspire and educate young minds to grow with the principles of
Truth, Obedient, Honor, Purity, Integrity and Obedience for their enlightment.

The Destiny of our Nation lies in the hands of children. They should be molded and
shaped by proper education. We take care in educating the children to know their
responsibilities towards their elders, poor & down trodden people. Apart from
education our motto is to train the children to become good citizens of India in all
aspects.

Our Institution offers five under graduate programmes in various disciplines,

* B.E - CIVIL ENGINEERING

* B.E - COMPUTER SCIENCE & ENGINEERING

* B.E - ELECTRICAL & ELECTRONICS ENGINEERING

* B.E. - ELECTRONICS & COMMUNICATION ENGINEERING
% B.Tech. - INFORMATION TECHNOLOGY
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PREFACE

Sri Bharathi Engineering College for Women, Kaikkurichi, Pudukkottai has
organized a “National Conference on Applications of Al and IoT in Engineering
and Technologies (NCAAIET — 2024)” and conducted by the Departments of
Civil, Computer Science and Engineering & Information Technology, Electrical
and Electronics Engineering, Electronics and Communication Engineering. We
feel swollen with pride and fortunate enough to systematize NCAAIET — 2024 on
10" February 2024.

The field of Engineering while looking back to the origins of the history,
the contributions where astonishing as well as they stand wonders to exhibit for
our age. Due to the wide expansion of the knowledge as well as the population
growth, the field of engineering has to spread over a wide spectrum. This has
resulted in multi various aspects in the field of engineering and requires
specialization in each of the field. Now living through the current age,
specialization in a particular field alone will not be helpful.

In such a condition integration of multi various activities of engineering
will alone fulfill the requirements of the high-tech modern world and in the days
to come. As a fore thought and also to bring out the talents of the students of the
various fields of engineering into one point of confluence to understand better and
this is a joint venture for this Educational Institution also. We hope very much that
such an effort will definitely give raise to a modern world through fulfillment of
technologies with inter disciplinary applications.

Our conference aims to integrate the various engineering disciplines and we
feel our aim is fulfilled and now we are encouraged by more number of research
scholars, academicians and industrialists through their proposals in the form of
their full research papers going to be presented at this conference. We have
received 102 papers from distinguished and multi-disciplinary engineering
domains such as Civil, Electrical, Electronics and Information Technology and
Computer Science. Our Technical Core committee short listed those papers into
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70 in numbers through an optimum quality policy in selection from those 102
papers.
All those selected papers are to uplift the objectives of the conference and to
interlink the multi-disciplinary engineering domains with a fore thought to achieve
a new generation of engineers with an inter-disciplinary understanding.

My sincere thanks to the respected Chairman cum Managing Director,
Thiru. G.Dhanasekaran M.Com., M.A., M.Phil., Sri Bharathi Educational
Institutions who is the main root for the cause of this National Conference and also
thanks to the Secretary, Mr. L. Dawood Gani, and our thanks to the Correspondent
Er. N. Kanagarajan and all the Trust members who have shouldered the
organizational role. My sincere thanks to Chief Advisor of this conference Thiru.
A. Krishnamoorthy, Administrative Officer and Institutional Publisher, SBECW,
Pudukkottai.

| feel my immense pleasure to thank our Patron Dr. S. Thilagavathi, M.E.,
Ph.D., Principal for giving me this great opportunity for this National Conference
NCAAIET — 2024.

| feel my jubilant thanks to all committees especially for Advisory committee,
Technical committee and Editorial and Printing committee. | am gratified to the
members of NCAAIET — 2024, judges of various session, participants of multi-
disciplinary.

| also feel my triumphant delight to all delegates, faculties and non-teaching
faculty members of SBECW, supportive staff of NCAAIET — 2024 and finally | am
very grateful to the scholars of SBECW.

February 10, 2024,
Kaikkurichi.
Convenor: NCAAIET — 2024,
Dr. B. Prakash Ayyappan,
Associate Professor, Department of EEE,
Sri Bharathi Engineering College for Women,
Kaikkurichi, Pudukkottai.
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ABOUT THE CONFERENCE

This Conference plays an imperative role in meeting demands of the
society and taking the illumination of acquaintance to the depth of
obscurity, uplifting the embarrassed by providing the education to the
society. This conference will enable under graduate, post graduate,
Research scholar, Faculties and Industrial Participants from the various
streams of engineering to interact the people and making the bend with
the society and awareness about multi-disciplinary fields.

“A unity in diversity” 1s the normal slogan that is known to most of
the Indian Citizen. The Constitution, Government, Law and the basic
human rights are all unified irrespective of its diversified regional,
religious, linguistic and cultural habitual of the Indian people, does not
stand in the way of the unity of Indians. If the country is so, why not
we, the engineers who are the pillars of the monumental structure shall
unite and hold the nation’s pride. The diversified fields are only various
parts of the body. The function of a human being is only on united
action of the various parts of the body. For anything and everything we
need a building or structure with all amenities. For that we require
invariably the services of engineers of various disciplines all that we
know. As a matter of fact, we are supposed to find out a solution oby
finding a way for inter connecting the activities of various disciplines.
As the first step, as the Armstrong set his foot on the moon, a proposal
for conducting a national conference of this nature is formulated.

ISBN: 978-81-965236-7-1



NATIONAL CONFERENCE ON APPLICATIONS OF Al AND loT IN ENGINEERING AND TECHNOLOGIES (NCAAIET-24)

Thiru. G. Dhanasekaran, M.A., M.Com., M.Phil., \
Chairman and Managing Trustee,
Sri Bharathi Group of Institutions,
Kaikkurichi, Pudukkottai — 622 303.

MESSAGE

It gives me immense pleasure to know that the Departments of CIVIL, ECE, EEE, CSE,
and IT of Sri Bharathi Engineering College for Women, Kaikkurichi, Pudukkottai is organizing

a ‘“National Conference on Applications of Al and IoT in Engineering and Technologies
(NCAAIET —2024)”.

This conference will sharpen the intellects of the Faculty members and students of this 13
years old Institution and will enlighten the participants with latest trends in Multi-Disciplinary
Engineering Domain.

My appreciation and congratulations are due to the faculty members and students for their

excellent contribution to the academic growth of this Technical Institution, started exclusively
for the benefit of women students of rural areas.

| extend my warm greeting to the Principal, Staff and the participants to this occasion.

“When aims are high and efforts are superfluous,
Production and outcome will be a great success”

| wish the conference a great success.

-

Thiru. G. Dharasekaran,
Chairman & Managing Trustee
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Mr. L. Dawood Gani,

Secretary,

Sri Bharathi Group of Institutions,
Kaikkurichi, Pudukkottai — 622 303.

MESSAGE

I am happy to note that a “National Conference on Applications of Al and IoT in
Engineering and Technologies (NCAAIET — 2024)” is being organized by various Departments
of Sri Bharathi Engineering College for Women, Kaikkurichi, Pudukkottai on 10" February 2024.
It is interesting to know that a Souvenir is also being released on this occasion.

This conference will provide an excellent platform for the Faculty members & Research
Scholars for exchanging their ideas and experiences for the benefit of the students.

| congratulate the Principal & Faculty members of the various departments such as CIVIL,
ECE, EEE, CSE & IT for organizing the conference.

“Creativity is must to shine in this competitive world
Conference is the best way to reach that Paradise”

| wish the conference a great success.

?JW%:’

Mr. L. Dawood Gani,
Secretary
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Er. N. Kanagarajan,
Correspondent,

Sri Bharathi Group of Institutions,
Kaikkurichi, Pudukkottai — 622 303.

/// /!

I am very pleasure to inform you that the “National Conference on Applications of Al and
IoT in Engineering and Technologies (NCAAIET — 2024)” is being organized and conducted by
the various Departments CIVIL, ECE, EEE, CSE & IT of Sri Bharathi Engineering College for
Women, Kaikkurichi, Pudukkottai on 10" February 2024.

MESSAGE

This conference will provide an excellent platform for the Faculty members & Research
Scholars from various parts of the state and country for exchanging their ideas and experiences
for the benefit of the students.

| congratulates the Principal & Faculty members of the various departments such as CIVIL,
ECE, EEE, CSE & IT for organizing this national conference NCAAIET — 2024.

I wish this conference for a great success.

s B

Er. N. Kanagarajan,
Correspondent
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Dr. S. Thilagavathi, M.E., Ph.D.,
Principal,
Sri Bharathi Engineering College for Women

MESSAGE

It is a great pleasure for me as a dream has been translated into reality in organizing a
“National Conference on Applications of Al and IoT in Engineering and Technologies
(NCAAIET —2024)” in our Fifteen years old college on the most auspicious day of 10" February
2024. 1 strongly believe that this conference provides a platform for the participants of various
disciplines to disseminate, share and exchange their ideas. | promise that Sri Bharathi Engineering
College for Women will serve as a grooming ground for new generation of women leaders to
exhibit their talents on research through this national conference.

| take this opportunity to sincerely thank the management of our college for encourage
financially supporting and extending tall the cooperation in organizing this Sixth National
Conference on Cutting Edge Technologies in Science and Engineering in our campus. | would like
to place on record my whole hearted appreciating for all the members of the various committees
for their untiring efforts put in to make this conference a splendid one. It is hoped that the
participants will have a pleasant stay in the campus during the conference period and carry the
message of the conference for the benefit of large section of students spread over different
institutions. The college will be conducting many more programs in the years to come with
continued support from the management and with encouragement received from all the
participants. | also thank the principals of other colleges for motivating their faculty and students
to submit papers.

| wish the conference a grand success.
Dr. S. Thilagavathi
Principal
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Abstract - The major source of accessible fresh
water, rivers, faces contamination from various
sources including population growth, industries,
and agriculture, posing significant health risks.
Continuous monitoring of parameters like pH,
turbidity, dissolved oxygen (DO), and biological
oxygen demand (BOD) is essential to ensure safe
water supply. Traditional manual methods are
inefficient and time-consuming. Integrating
Wireless Sensor Networks (WSN) with IoT
offers a cost-effective solution for real-time data
collection, transmission, and analysis. Sensors
placed at different sampling locations gather
data which is then pre-analyzed and transmitted
to a central office for monitoring. WSN provides
autonomy, reliability, and cost-effectiveness,
revolutionizing water quality monitoring
practices.

Key words: Water Quality, Monitoring, Internet
of Things, Sensors

I INTRODUCTION

Water pollution poses a significant threat
to ecosystems and human health, underscoring the
urgent need for advanced monitoring technologies.
The scarcity of safe water is exacerbated by factors
such as population growth, pollution, and climate
change, making water pollution a major
impediment to sustainable development [1].
Continuous monitoring of drinking water quality is
essential to ensure a safe supply. Hence to avoid
serious health issues, minimize load in water
treatment plant and ensure the safe supply of
drinking water there is a need for continuous
monitoring of these parameters [2]. They include
pH, turbidity, dissolved oxygen (DO), biological
oxygen demand (BoD) etc.

Traditional methods are manual, which
includes sample collection and laboratory-based
analysis and are less effective, costly, time
consuming, and lack of real-time results and hence
challenging. Thus there is a need to rely on
wireless sensor networks or wireless technology,
which present challenges including data security
vulnerabilities, limited communication coverage,
and energy consumption management issues.

The emergence of the Internet of Things
(IoT) has revolutionized water quality monitoring
by facilitating the development of more efficient,
secure, and cost-effective systems with real-time

ISBN: 978%%@&%&-675-1

By leveraging IoT technology, stakeholders
can address the pressing need for comprehensive
water quality management, mitigating the adverse
impacts of pollution and fostering sustainable
practices in the face of global challenges [3, 4].

II CONCEPTS OF IoT IN WATER QUALITY
MONITORING

Integrating Wireless Sensor Networks
(WSN) with the Internet of Things (IoT) represents
an innovative approach for real-time data collection,
transmission, and processing in water quality
monitoring systems [4]. Sensors placed strategically
at various sampling locations within water sources
detect key parameters, with the collected data
undergoing initial analysis before transmission to a
centralized office. Subsequently, sensor data is
routed through a gateway to the cloud or stored
within software via communication networks.

Key sensors employed in these systems
encompass pH, turbidity, conductivity, dissolved
oxygen, and biological oxygen demand sensors.
Management software platforms such as Arduino
UNO, Raspberry Pi, ZigBee, and XBee facilitate data
handling and analysis [5-7]. Continuous monitoring
ensures adherence to quality parameters.

The benefits of employing wireless sensor networks
are manifold, including autonomy, reliability,
robustness, flexibility, speed, accuracy, and cost-
effectiveness [8]. By harnessing these advantages,
stakeholders can enhance water quality management,
addressing environmental concerns and safeguarding
public health more effectively.

IIT RELATED WORK

Petkovski et al. conducted an SLR on IoT-
based aquaculture systems, defining five research
questions regarding sensor types, single-board
computers, data transport protocols, cloud platforms,
and IoT benefits. They found 17 sensor types, with
temperature, pH, and DO most common. Raspberry
Pi, Arduino, and ESP were the top single-board
computers. However, the study lacked details on
sensor manufacture, models, and costs, leaving gaps
in practical implementation understanding. Manoj
reviews Water Quality Monitoring Systems (WQMS)
for fish ponds, focusing on IoT solutions and
implementing a water quality management system
with underwater sensors.
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They identify fifteen recent papers on
WQMS, mostly incorporating IoT and pH and
temperature sensors. The authors note limited
information on sensor costs, mostly deeming them
low-cost. Notably, some papers highlight the use of
nitrate (NO 3 ) and ammonia (NH;3, or AmmoLyt)
sensors to gauge freshwater concentrations, crucial
for managing total nitrogen levels.

Silva et al. review online and in situ water
quality monitoring advancements, focusing on
various parameters like color, temperature, DO,
turbidity, chlorine, fluorine, metals, nitrogen, pH,
phosphorus, ORP, algae, cyanobacteria, coliforms,
and E. coli. They highlight optical and
electrochemical sensors as common measurement
methods, urging for robust real-world assessments
to validate recent technological developments.
Alexander et al. developed an affordable water
quality monitoring system using commercial
electrochemical sensors, integrated with WSN and
GSM technology. The system accurately monitors
water parameters and displays real-time results via
a web interface. Tested against standard laboratory
setups and Horiba handheld multi-tester, it provides
valuable insights into water quality. The system
comprises off-the-shelf sensors, a microcontroller,
wireless communication, and a customized buoy,
disseminating data via a web portal and
preregistered mobile phones.

Rahman et al. integrated a smart sensor
interface device with Arduino to monitor water
quality parameters such as pH, turbidity,
temperature, dissolved oxygen, and salinity. The
system utilizes Node MCU for online data
transmission and features QR codes for users to
verify water safety. Suitable for agriculture and
public water supply, this innovative solution
enables real-time monitoring and ensures safe
water consumption.

IV COMPONENTS OF 10T IN SWQM
SYSTEM

As an example of high-level flow chart of
how an IoT system for water monitoring might
work, the sequence of information flow may look
like the following (Figure 1). Various components
include: Sensors -Water quality sensors are
installed in the water sources for real time
monitoring [3]. These sensors collect data on
various parameters such as pH, temperature, and
dissolved oxygen levels; Data collection and
transmission- The data collected by sensor is
transmitted to a central server or cloud service
using a wireless communication protocol such as
WiFi, Bluetooth, or cellular [9, 10]; Data storage
and processing- The sensor data is stored on the
central server or cloud service and then processed
and analyzed by algorithms or software to identify
trends and patterns; Alerts- If the sensor data
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indicates that there is a problem with the water
quality an alert is sent to the appropriate authorities
[117; Database- The authorities can gather
information in database for taking action to address
the issue and for future reference.

Data
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Data storage =
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Figl. Schematic arrangement of IoT

components for WQM
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Fig. Various Components identified with IoT

V ADVANCES OF IoT IN WATER QUALITY

MONITORING
Continuous Monitoring: IoT devices enable
continuous data collection, providing real-time

insights into water quality parameters such as

temperature, pH, and oxygen levels [5, §].

Remote Access and Analysis: Data collected by IoT
devices can be accessed and analyzed remotely,
facilitating monitoring of water quality in remote or

inaccessible locations.
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Quick Response to Issues: Continuous monitoring
allows for early detection of water quality issues,
enabling prompt intervention to prevent further
deterioration and mitigate risks to human health and
the environment [13, 14].

Increased Efficiency: IoT technologies streamline
the process of water quality assessment, leading to
more efficient and cost-effective monitoring
practices.
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Abstract -With the rapid development of the
Internet of Things (IoT), the security and privacy
of smart home systems based on IoT are more and
more popular. As the key component of IoT,
wireless communication and sensor technology are
prerequisites for the security and confidentiality of
smart home systems. Smart home systems
integrate electronic information technology and
computer control. By designing and installing
various sensors in the home for collecting data,
and then using the IoT platform for data
transmission, the remote control of the home
running state can be realized. Home security is
guaranteed. This study designs the IoT
architecture of a smart home, and then hardware
and software are designed according to the system
architecture. The hardware part is mainly
analyzed from the image recognition module and
speech recognition module. In addition, a stereo
matching algorithm for smart video surveillance is
proposed to optimize the accuracy of the
surveillance system. Finally, the simulation results
prove that the designed smart home systems have
a low cost and high accuracy. It not only optimizes
the performance of smart home systems but also
improves the safety factor.

1. INTRODUCTION

Smart Home Environments integrate multiple
IoT device send services that collect, process, and
exchange data. They provide users with several
possibilities to control and adapt the status of their
home, either manually or automatically. For that
purpose, Smart Home devices and services exchange
data with internal and external actors. These
interaction stake place with mobile applications on
end-user equipment (smartphone) and also with
remote services in the Cloud. Due to their
interconnected nature, Smart Home devices are
subject to several security threats either from remote
attackers or from inside the Home Area Network
(HAN). Moreover, these threats have an impact not
only on a user’s data but also on his/her health and
safety: this changes the accepted idea that the home is
usually a safe place to live in. Smart Home
Environments are an emerging domain and because
the liabilities are not well defined, it becomes
important for all actors to develop adapted security
measures to prevent cyber threats. For that purpose,
there is a need to secure Smart Home Environments
and effectively reduce the threats.
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2. LITERATURE SURVEY

2.1. AUTOMATIC SMART HOME SECURITY
SYSTEM
Today is the world of advanced ubiquitous
mobile applications which are used thoroughly
to save energy and time. These applications ease
the day-to-day life of common people. Based on
these applications and technologies we designed
an & quot; Automatic Smart Home Security
System & quot;. An attractive market for a &
quot;Smart Home Security System & quot; is
busy families and individuals with physical
disabilities.Users can control electrical appliances
in the home or office via smart phone. The
application will also provide secure notification
and alarm for Burglary, fire hazards, and LPG
leakage. This project aims at controlling every
happening at home or office on your fingers.

2.2. IOT-BASED SMART SECURITY AND
HOME AUTOMATION

Internet of Things is a system where
appliances are embedded with software, sensors,
and actuators Wi-Fi is one of the main wireless
communication  protocols for connecting
different devices for the exchange of data over
the Internet. IoT is implemented in smart home
security to device embedded module for
standalone  operation of collecting and
monitoring different sensor data for home
security. This project focuses on building a
home security system that will be wireless.
Security over a network is achieved using
Arduino Uno. This system was used for
monitoring the status of the home by using
different sensors.

3.1 EXISTING SYSTEM

The recent developments in this
technology which allow the use of Bluetooth and
Wi-Fi have enabled different devices to have
capabilities of connecting each other. Using a Wi-
Fi shield to act as the micro- web server for the
Arduino eliminates the need for wired connections
between the Arduino board and computer which
reduces the cost and enables it to work as a stand-
alone device. The Wi-Fi module needs connections
to the internet from a wireless router or a wireless
hotspot and this would act as the gateway for the
Arduino to communicate with the internet. With
this in mind, an internet- based home security
system for remote control is designed.
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3.2 PROPOSED SYSTEM

The smart home system has a plurality of
sensing nodes, including the door magnetic
sensing node, the smoke detecting node, the
gas detecting node, the infrared detecting
node, and the temperature and humidity
detecting node. Based on the data collection
of each monitoring node in the home, the
smart home system can realize real-time
information transmission with the network
layer.

4. BLOCK DIAGRAM
LCD Dusplay
Temperature
Semsoe ey T Modem
PR Sezsor
Ardumo
— Microcontroller L} Relay
Gas Sensor
— — Alarm
sypia _
Sensor

BLOCK DIAGRAM DESCRIPTION

4.1 ARDUINO MICROCONTROLLER
Arduino is an open-source electronics
platform based on easy-to-use hardware and
software. Arduino boards can read inputs -
light on a sensor, a finger on a button, or a
Twitter message -and turn them into an output
- activating a motor, turning on an LED,
publishing something online. To do so you
use the Arduino programming language
(based on Wiring), and the Arduino Software
(IDE), based on Processing.

Why Arduino?

Thanks to its simple and accessible user
experience, Arduino has been wused in
thousands of different projects and applications.
The Arduino software is easy-to-use for
beginners, yet flexible enough for advanced
users. It runs on Mac, Windows, and Linux.
Teachers and students use it to build low-cost
scientific  instruments, g, and robotics.
Designers and architects build interactive
prototypes.

Cross-platform - The Arduino Software
(IDE) runs on Windows, Macintosh OSX, and
Linux operating systems. Most microcontroller
systems are limited to Windows.

Relatively inexperienced users can build the
breadboard version of the module to understand
how it works and save money.
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4.2 GAS SENSORS

Gas sensors detect dangerous gas leaks in the kitchen
or near the gas heater. This unit detects 300 to
5000ppm of Natural Gas. Ideal to detect dangerous gas
leaks in the kitchen. The sensor can be -easily
configured as an alarm unit. The sensor can also sense
LPG and Coal Gas.

Structure and Measuring Circuit

The gas sensor is shown as Fig. 1 sensor
composed of a micro AL203 ceramic tube, Tin
Dioxide (SnO2) sensitive layer, measuring electrode,
and heater fixed into a crust made of plastic and
stainless steel net. The heater provides necessary work
conditions for the work of sensitive components. The
enveloped MQ-5 gas sensor has 6 pins,4 of them
are used to fetch signals, and the other 2 are used for
providing heatingcurrent.

The electric parameter measurement circuit is
shown in fig. 2E. Sensitivity characteristic curve
Sensitivity characteristics.

RESULT:

o 1000 e

Fig.3 shows the typical Sensitivity characteristics of
the MQ-5 sensor for several gases.
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Temp: 20

Humidity: 65%

02 concentration 21% RL=20kQ

Ro: sensor resistance at 1000ppm of H2 in the
clean air.

Concentrations of gases.

ADVANTAGES AND APPLICATIONS
ADVANTAGES

Accuracy
Low Cost
Simple Design

APPLICATIONS

This project can be used in our homes
for security purposes and it can be used for any
place that needs security.

CONCLUSION

With the improvement of people&#39;s
living standards and the popularization of the
network, security and privacy protection have
become more and more popular. Especially the
concept of IoT and smart home systems has
promoted the application of electronic products
in the family. Smart home systems can
guarantee the security and privacy of life and
effectively improve the efficiency of life. The
development of smart home products has
become a hot topic. It relies on seamless
compatibility with the IP network and remote
real-time video processing capabilities provided
by high-performance embedded processors. It
provides technical support for smart homes
and has broad marketapplication prospects.

1) Integrating Zigbee, WiFi, GSM/GPRS, and
other technologies, this study puts forward an
overall design idea for the security and privacy
of smart home systems via advanced IoT
technology.

2) According to the structure of smart home
systems, based on the consideration of economy
and low consumption, the design of hardware
and software of the system is completed, which
provides technical support for the realization of
intelligent monitoring.
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Abstract: Fires present an immense threat to
humanity, causing massive and irreversible
destruction. Firefighters worldwide bravely risk
their lives to combat these infernos. Despite
considerable technological advancements,
effectively addressing fires remains challenging.
The proliferation of urban areas has transformed
our society into high-rise concrete jungles, often
inaccessible during crises, particularly structural
fires. Harnessing drone technology could
revolutionize firefighting services. Our project
focuses on developing a prototype firefighting
drone to contain fires and minimize casualties.
Drones offer versatility, allowing customization to
meet specific requirements. To ensure the system's
efficacy, we have outlined requirements and
functionalities, designing a quadcopter equipped
with an  extinguishing system and a
surveillance/navigation camera. This drone can be
remotely controlled by firefighters, significantly
reducing human involvement and the risk of
physical injuries during firefighting efforts.

Keywords: Drones, Firefighting Extinguishing
system, Fire containment, Safety Equipments.

Introduction:

Globally, fires have an inevitable impact on
humanity, wildlife, and vegetation, causing extensive
destruction in both urban and rural areas. The inherent
unpredictability of fires makes them highly perilous
and life-threatening, with a small flame capable of
escalating into a large-scale inferno in less than thirty
seconds. In the contemporary world, firefighting
primarily relies on manually operated fire equipment,
necessitating the active involvement of firefighting
personnel at the fire site. Firefighters put their lives
on the line, facing both physical and mental risks.
Developing effective methods for extinguishing fires
with minimal casualties has become imperative. It is
crucial to explore how technology can be harnessed to
contain crises such as wildfires or structural fires
while ensuring public safety.

Recently, there has been a growing focus on
research in Unmanned Aerial Vehicle (UAV)
systems, both in civilian and military applications.
These systems are gaining attention for their capacity
to operate autonomously in complex, challenging, and
uncertain  environments, leading to increased
endurance. A UAV, or unmanned aerial vehicle,
operates without an onboard human pilot. Drones
have played a significant role since their inception in
1907, a decade before the first airplane was invented.
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Drones, or UAVs, can either fly
autonomously or be remotely piloted, offering the
flexibility to carry diverse payloads based on specific
requirements and applications. Multi-rotor drones,
relying on multiple propellers, are a notable category
in this domain. They are relatively easy to
manufacture and cost-effective compared to other
drone options. The number and placement of rotors
on the drone can be tailored according to its intended
functionality.

Despite the versatility of drone technology,
there is a noteworthy contention that it remains
underutilized, potentially  offering remarkable
advantages to emergency responders and specialists.

Capitalizing on advancements in drone
technology, we can employ drones for firefighting
services. Drones currently possess a superior capacity
for early identification compared to the unaided eye,
especially in the case of rapidly spreading fires. This
project aims to leverage drone technology for fire
extinguishing purposes. A quadcopter equipped with
an extinguishing system is meticulously designed,
taking into account the layout of requirements and
functionalities. Fire personnel can control the drone
from a safe distance, while the camera mounted on
the drone ensures proper monitoring of the fire site.
Upon identifying the target, the user can instruct the
drone to spray extinguishing liquid to contain the fire.
This project proves effective in suppressing small-
scale fires.

Methodology:

In recent times, there has been a significant
increase in reports of fire accidents, predominantly
involving  small-scale  fires escalating into
uncontrollable large-scale incidents. It is crucial to
address and contain these fires at their initial stages.
This project aims to achieve that objective by
developing a prototype of a firefighting drone. The
system must be designed to provide an effective and
reliable solution while being user-friendly for fire
personnel. To ensure the framework's effectiveness, a
comprehensive  layout of requirements and
functionalities must be established.

Selecting an appropriate fire extinguishing
solution is a critical requirement to extinguish the fire
effectively. A thorough survey and analysis of each
subsystem have been conducted to identify the most
effective components and methodologies for the
firefighting drone's development. After careful
consideration of various options and weighing their
pros and cons, a quadcopter emerged as the ideal
choice for this project.
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Tri-copters  presented  challenges in
assembling hardware due to flight restrictions, and
their control software was comparatively more
complex than that of a quadcopter. An analysis of
various fire extinguishing solutions, a conclusion was
reached that a simple yet effective mixture of water,
baking soda, and dish soap stands out as the most
practical extinguisher among all the options.

Proposed Technique:

This project entails the implementation of a
firefighting drone featuring an extinguishing system
mounted on a quadcopter. The requirements are
categorized into subsystems, specifically mechanical,
electronics, and software. Within the mechanical
system, the first requirement is the drone platform
equipped with the payload and the extinguishing
system. The second involves selecting the container
for holding the extinguishing liquid, and thirdly, a
pumping system to transfer the liquid from the
container to the nozzle.

In the electronic realm, a crucial requirement
is a custom-designed printed circuit board (PCB) or a
power distribution board (PDB) to regulate and
control the distribution of electrical power for each
subsystem. The PDB and the controller collaborate to
manage the on-board mechanisms and facilitate
communication between multiple subsystems or
devices. Additionally, there is a need for a circuit
design to operate the pumping system.

The software component encompasses
designing the drone platform using computer-aided
design (CAD) and establishing drone controls through
Mission Planner software.

System Components:

The choice of components is contingent
upon the specific requirements of the project and the
intended application of the drone. The selection
process initiates with estimating the drone's weight
according to project specifications, determining the
type and size of the frame and propellers, and
subsequently calculating the necessary thrust for each
motor to maintain stable flight. Based on the power
and current specifications of the motor, appropriate
power supply and Electronic Speed Controllers
(ESCs) must be selected.

When deciding on the propellers, various
factors such as the number of blades, current draw,
weight, and stiffness need to be taken into
consideration. In the case of frame selection,
parameters such as size, material, configuration, and
geometry are crucial factors that need -careful
evaluation. The following section provides a
description of the components utilized in this project.
The frame serves as the primary structure or body of
the drone, providing support for all components,
including hardware and payload, through the use of
suitable mounting hardware. An Ad4-arm X-
configuration is adopted for its ease of fabrication and
control.
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The frame is specifically tailored and
designed using computer-aided design (CAD).
Constructed with aluminum arms and a polycarbonate
plate, it offers a rigid structure while remaining cost-
effective.The motors must be chosen to provide
ample thrust for the drone, ensuring stable flight with
a heavy payload, such as the extinguishing system,
while considering torque, speed, and KV variations.
The A2212 2450KV brushless DC motors are deemed
suitable for this purpose. Two sets of 1045 propeller
pairs, each consisting of one clockwise-rotating and
one counter-clockwise-rotating propeller with 2 x
propeller shaft adapters, are utilized. These propellers
control motor speed by adjusting the current based on
instructions received from the flight controller,
supplying the necessary 3-phase AC current to drive
the motors.

For motor speed regulation, a fully
programmable 30Amp BLDC ESC Circuit with 5V,
3A BEC (battery eliminating circuit) is employed.
The Pixhawk 2.4.6 32bit ARM RC Flight Controller
processes and coordinates instructions from other
electronic components when signals are transmitted.
Equipped with various sensors such as a gyroscope,
magnetometer, accelerometer, etc., the flight
controller senses different parameters and conditions
during operation.

The selection of a battery is influenced by
factors such as the number of cells, capacity, and C
rating. In this project, a 3-cell, 11.1V LiPo battery
with a capacity of 2200 mAh is employed. To address
post-flight battery drainage, an appropriate battery
charger is chosen.

The power distribution board (PDB) takes
the battery voltage as input, offering multiple
connection points for all other electronic components.
A regulator or Battery Eliminating Circuit (BEC) is
included to power low voltage components.

For communication between the ground
station and the drone, a Flysky i6B 2.4GHz
transceiver set is utilized. The flight controller
receives signals from the transmitter or remote control
through a radio receiver.

The extinguishing system comprises a mini
12V DC brushless water pump, a nozzle, and a
suitable container for the extinguishing liquid. An
optional FPV camera can be incorporated for
surveillance and target recognition. The camera
transmits signals to the Video Transmitter (VTX), and
the VTX sends the signal through the antenna to a
video receiver, which, in turn, transmits it to a screen.

For an FPV setup, two video antennas are
typically needed for transmission and reception. A
2.4GHz transmitter and receiver are considered ideal.
Alternatively, a camera module can be interfaced with
a Raspberry Pi 3 B+, and the video can be streamed to
the Pi's screen.

Working:

Manual control of the firefighting drone is
facilitated through the radio receiver, enabling the
operator to command the quadcopter's movement in
various directions.
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Stability is achieved by adjusting the speed
of the motors and the motion of the propellers. The
transmitter at the ground station, manipulated by the
user, sends signals to the receiver.

Subsequently, the receiver communicates
this information to the flight controller, which utilizes
Electronic Speed Controllers (ESCs) to regulate
motor speed, resulting in controlled movement.

The operator receives visual feedback from

the quadcopter. The transmitter transmits this
feedback to the receiver, which relays it to a display
device, such as a screen or a base computer. This
display aids the operator in navigation and decision-
making regarding the target location, specifically the
location of the fire.
The extinguishing liquid consists of a solution of
baking soda, detergent or dish soap, and water. The
pump within the extinguishing container is connected
to a power supply and a controller to enable
automation. The controller interfaces with a receiver,
and the transmitter connects to a controller and a
switch under the operator's control. The switch
regulates the on-off function of the pump for the
purpose of spraying.

Design and Implementation:

The initial phase in constructing a drone
involves deciding on its configuration and assembling
various frame components, such as the landing gear
and mounting plate, using screws and nuts. After
determining the suitable positions and orientations for
all components, the Power Distribution Board (PDB)
is affixed. Before mounting, the battery connector and
other small pads are soldered to the PDB.
Subsequently, the motors are securely fastened
according to their designated positions.

As there are two sets of clockwise and
anticlockwise motors, opposite motors within the X
configuration must spin in the same direction. After
positioning the motors, the four Electronic Speed
Controllers (ESCs) are affixed to the arms of the
frame using double-sided tape. Each motor possesses
three wires that will be connected to the ESC with a
bullet connector.
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Fig.3.1 Block diagram of Fire Fighting Drone

The next step involves connecting the other
end of the Electronic Speed Controller (ESC), which
has a positive and negative wire, to the respective
pads on the Power Distribution Board (PDB). With
the power system now ready, the setup of the First
Person View (FPV) system can proceed by powering
the camera and Video Transmitter (VTX) from the
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PDB. Alternatively, a Raspberry Pi can be utilized to
interface with the camera and stream video on its
screen. It's worth noting that the use of the camera is
optional since the primary goal of this project is to
extinguish small-scale fires.

Moving on to the wiring of the flight
controller, it requires 5V power supplied by the power
module, which also enables the Pixhawk to monitor
the current and voltage levels of the main battery. The
power module has a 6-pin cable plugged into the
power port of the flight controller. The signal wire
and signal ground wire from each ESC are connected
to the flight controller, with output connections to the
motors arranged according to their specified order.
Additionally, a safety switch and a buzzer must be
connected to the Pixhawk flight controller in their
designated ports.

The receiver is then mounted and powered,
receiving power from the flight controller. The signal
wire in the receiver is connected to either a UART
RX based on the mode of communication. Pixhawk is
compatible with a PPM-Sum receiver, so the ground,
power, and signal wires are plugged into the RC pins
on the flight controller (Pixhawk). Completing the
setup involves binding the transmitter and receiver.
The battery can be connected through the power
module as needed.

For the extinguishing system, an electronic
submersible pump, along with a bent pipe for
improved efficiency, is placed inside a suitable
container. A nozzle is connected at the container's
mouth for spraying the extinguishing liquid. Switch A
on the transmitter is programmed to control the on-off
function of the pump. Specifically, switch A is
assigned to channel 5 on the receiver. The flight
controller receives information from this channel
through the receiver, and output pin 5 is connected to
the pump. This setup allows the user to control the
pumping action from the ground station, completing
the hardware implementation of the project.

Software Implementation:

The Mission Planner software, an essential
ground station application provided for drone pilots,
facilitates the configuration of various drone aspects.
Calibration and setup of the drone are conducted
through this software. After installing the software on
a PC, establish a connection between the drone and
the PC using a USB cable. Subsequently, peripheral
setup is required, involving the configuration of the
drone by selecting the frame layout, calibrating
various components, and setting up flight modes.

For optimal drone performance, assumptions
about the aggregate weight of the quadcopter are
made to determine the appropriate frame size,
propeller size, and the thrust generated by the motors
to lift and maintain stable flight. In this instance, the
selected motors are designed to provide an
approximate thrust of 800g each. Specific parameters
such as the angle between the frame surface and the
landing gear (-50 degrees), the height of the landing
gear (4.5 inches), and the width of the landing gear
(0.2 inches) are considered during the configuration
process.
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Top of Form

e Quadcopterflighttime=(batterycapacity*batteryd
ischarge/averageAmpdraw) *60
Battery capacity= 2200mAh
Battery discharge=80%
Avg amp draw=20A
Quadcopter Flight
([(2200/1000)*(80/100)] /20)*60
e Quadcopter Flighttime = 5.28minutes

time =

Results and discussion:

Through  extensive  research, design
modeling, and multiple testing techniques, a
meticulous selection process was employed to meet
all the specified requirements for developing and
constructing an efficient system. Initially, calibration
challenges were encountered, but after two attempts,
successful calibration was achieved. The quadcopter,
equipped  with  the  extinguishing  system,
demonstrated the ability to fly and hover over a
location illuminated with fire. It is crucial to exercise
caution when setting up the fire.

In the initial attempts, a challenge emerged

as the drone unintentionally contributed to the fire's
escalation due to downward thrust. This issue was
attributed to the arrangement of the extinguishing
bottle, with its nozzle facing vertically downward. To
address this problem, corrective measures were taken
by placing the nozzle horizontally at an angle and
bending the nozzle pipe.
In summary, the design and development of a
firefighting drone, capable of extinguishing small-
scale fires, have been successfully executed. For
experimental purposes and unforeseen circumstances
during test flights, the project was also conducted
using a pre-made drone frame.

Conclusion:

Fire, an age-old destructive force, has
become more manageable with technological
advancements. This paper presents a solution to
firefighting challenges using drone technology and a
specialized extinguishing system. It outlines and
illustrates the construction process for a drone capable
of extinguishing small-scale fires. In conclusion,
leveraging continually evolving drone technology
offers a safer approach to firefighting, reducing
firefighter involvement and minimizing the risks of
physical injuries and life-threatening situations.
Comparing this prototype with the current technology
employed by fire departments, which predominantly
uses drones for surveillance purposes only, highlights
the efficiency of this project.

One notable advantage of drones lies in their
dynamic payloads, allowing for multiple equipment
configurations based on user requirements. With
adequate funding, further development of this
prototype could involve the incorporation of thermal
imaging and GPS modules, enabling autonomous fire
detection and navigation through flames, eliminating
the need for human control.
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Expansion possibilities include integrating
multiple drones through Flying Ad-Hoc Networks,
forming an interconnected drone network or a swarm.
This approach could address large-scale structural
fires and wildfires, providing enhanced monitoring
and firefighting coverage. Another potential
enhancement involves using a  high-grade
extinguishing fuel, equipping the drone with a fire
extinguishing bomb that outperforms many existing
firefighting techniques when deployed into the fire.
Utilizing such innovative solutions can alleviate the
pressure on the drone and enhance firefighting
effectiveness.
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Abstract - Batteries play a crucial role in electric
vehicles, serving as the primary components
responsible for the charging and discharging
functions that supply power to the vehicle's motor.
Without properly functioning batteries, an electric
vehicle cannot operate efficiently. Variations in
current and voltage have a direct impact on the
battery system, making accurate predictions of these
measurements challenging. The primary objective of
this study is to observe and optimize Battery Energy
Management Systems (BEMS) using the Internet of
Things (IoT) and Artificial Intelligence (AI). The
research also aims to explore effective strategies for
managing batteries in electric cars. The choice of
lithium-ion batteries is based on their higher energy
density compared to conventional batteries. Given the
costliness of batteries in electric vehicles, there is a
significant opportunity to enhance predictions of
Battery State of Health (SOH) and State of Charge
(SOC) through Al-Powered Cloud Services,
promoting cost-effectiveness and durability.The
proposed system, driven by artificial intelligence and
hosted on a cloud platform, has the capacity to adapt
to evolving changes in battery health resulting from
operational conditions. It continuously provides
updated information to the battery management
system, enabling it to make progressively improved
management decisions. The neural network
algorithm is implemented using a Python script, while
Node-RED is employed for designing the wuser
interface and login on the web server. In the realm of
embedded devices, sensors, and mobile apps, the
Internet of Things plays a significant role, and the
MQTT protocol serves as a reasonably lightweight
messaging solution.

Keywords: Battery Management System, Electric
Vehicle, Embedded System, Artificial Intelligent and
Internet of Things.

L. Introduction

Implementing a Battery Management System
(BMS) is crucial for monitoring battery life, charging
and discharging processes, and overall system operation.
Instruments used to measure physical quantities like
temperature, electric current, and battery potential
difference fall under this category. Analyzing these
characteristics allows for the assessment of the battery’s
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State of Charge (SOC) and State of Health (SOH).
Ensuring the reliable and safe operation of lithium-ion
batteries in electric vehicles requires the adoption of
online monitoring and status assessment techniques. A
battery monitoring system enables car owners and
service providers to conveniently evaluate their vehicle's
battery condition, regardless of location or time
constraints. It allows for the timely identification and
replacement of failing batteries before they impact others
in the pack.The Battery Management System (BMS)
supervises and controls individual cell attributes within
the battery pack through continuous monitoring. The
capacity of the battery pack can vary among cells,
showing an upward trend as charging and discharging
cycles increase. Advancements in notification system
design have popularized the use of Internet of Things
(IoT) technology in providing manufacturers and
customers with real-time battery status information.

This proposed work is considered a
recommended regular maintenance procedure, as
suggested by manufacturers.Electric vehicles (EVs)
have emerged as environmentally friendly
transportation options, but their limited travel range,
dependent on battery size and condition, remains a
significant drawback. Monitoring the battery's
condition is crucial for ensuring the safe and effective
operation of EVs. The Internet of Things (IoT),
offering real-time monitoring and remote device
control, has gained attention across various industries,
including automotive. Integrating IoT into EVs has the
potential to enhance user satisfaction, improve battery
performance, and increase efficiency.This paper
proposes an IoT-based battery monitoring system
tailored for electric vehicles, comprising battery
sensors, a microprocessor, a wireless connection
module, and a cloud server. Battery sensors collect
voltage, current, and temperature data, transmitting it
to the microcontroller. The microcontroller processes
the data and sends it to the cloud server via the wireless
connection module. Data is stored on the cloud server,
allowing analysis to reveal information about the
battery's condition. The suggested solution provides
real-time monitoring, optimizing performance, and
extending battery life. Additionally, the system's data
can be utilized to forecast the remaining range of the
EV, aiding drivers in route planning.
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I1. Methodology

The analysis is structured into three main
categories: control system, battery monitoring system,
and Internet of Things (IoT). In the IoT battery
management system, real-time battery-related data,
including voltage, current, and temperature, is promptly
transmitted to the cloud during both charging and
discharging processes. Subsequently, the system employs
machine learning and artificial intelligence algorithms to
analyze the data. If any battery malfunction or defect is
detected, the driver or service provider is promptly
notified. Figure 1 illustrates the overall processes.
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Fig.2. General Flow Diagram

Lithium-ion batteries are composed of one or more
lithium-ion cells, along with a protective circuit board
and additional components. When these cells are
integrated into a device equipped with a safeguarded
circuit board, they are commonly referred to as
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batteries. In the lithium-ion battery, the process
involves the migration of lithium ions (Li+) from the
cathode to the anode. Simultaneously, electrons exhibit
migratory behavior in the external circuit, moving in
the opposite direction. This electron movement
generates the electrical current, powering the device.
During discharge, the anode transports lithium ions to
the cathode, facilitating an electron flow that
contributes to powering the associated device.

III. Working Principle:
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Fig. 3. Overview of Lithium-ion Battery

The operation of a rocking chair powered by
lithium-ion batteries involves the conversion of chemical
energy into electrical energy through redox reactions.
Typically, a lithium-ion battery comprises two or more
electrochemical cells that are electrically interconnected.
During the charging of the battery, ions tend to migrate
towards the anode, the negatively charged electrode.
Upon complete discharge, lithium ions undergo a process
of returning to the positive electrode, or cathode. This
illustrates the reciprocal migration of lithium ions
between the positive and negative electrodes during the
charging and discharging process.Batteries are equipped
with anode and cathode electrodes, where the cathode
forms the positive terminal, and the anode forms the
negative terminal.

The cathode in a lithium-ion battery primarily
consists of a lithium emulsion, while the anode is
predominantly composed of graphite. The movement of
lithium ions within the battery occurs from the cathode to
the anode, or from the positively charged electrode to the
negatively charged electrode when the battery is
electrically connected. This represents the charging
process of the battery. During the discharge phase,
lithium ions transfer from the anode to the cathode,
corresponding to the movement of ions from the negative
electrode to the positive electrode. This discharge
process results in the generation of electrical energy.

IV. Sensors

This detector serves to calculate, cover, and
determine voltage force. It can ascertain the presence of
AC or DC voltage, offering the capability to take voltage
as an input and provide switches, analog voltage signals,
current signals, or audio signals as output.
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Fig.5. Current Sensor

To measure the current flowing through a
circuit, the ACS712 Current Sensor is employed as a
detector, capable of detecting and quantifying the
amount of current passing through the circuit.For device
functionality, the ACS712 Current Sensor is crucial in
accurately assessing current flow. In the context of
physical processing, the Raspberry Pi, a Linux-based
computer, features a set of GPIO (general-purpose
input/output) pins. These pins enable the Raspberry Pi to
both gather information about and manipulate electronic
components. The ESP32, known as the Expressive
Systems chip, is a significant component in this setup. It
facilitates bidirectional Bluetooth and Wi-Fi connectivity
for embedded devices. While manufacturers commonly
refer to modules and development boards utilizing this
technology as "ESP32," it's essential to recognize that
ESP32 is fundamentally a chip.

Fig.6. ESP32 Chip

The Gated Recurrent Unit (GRU), a variation of
the recurrent neural network (RNN), is utilized to
address challenges associated with long-term memory

ISBN: 978-81-965236-7-1

and gradients during backpropagation. In comparison to
the Long Short-Term Memory (LSTM), the GRU boasts
a simpler structure with one fewer gate. Figure 7
illustrates the two gates in the GRU model: a reset gate
and an update gate. This simplicity results in a model
that requires fewer parameters, demands reduced
computing power, and facilitates faster training. The
reset gate manages the preservation of historical data,
with a higher reset gate value indicating fewer disregards
of past data. The update gate governs the integration of
current and new input.The flow diagram depicted in
Figure 7 highlights the effectiveness of GRU in handling

large time series data.
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Regenerative broking
Fig.7. GRU Block Diagram

Fig.8. Architect of Electric Braking System

Reset gate

Update gate
Fig.9. GRU Mathematical Representation
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The GRU design allows for the utilization of the
same parameters at different time steps, making it well-
suited for one-dimensional time series data from
batteries, encompassing  voltage, current, and
temperature.Shifting focus to Long-Short-Term Memory
(LSTM), the memory cell in the Hidden Layer plays a
pivotal role as the foundational building block of the
neural network. It characterizes the transient dynamics
within a group of objects, underscoring the significance
of memory in item categorization. Hidden Layer 1
reflects variants through the connections between
memory cells and gates, while Hidden Layer 2 dictates
the frequency of a cell's state updates. The output layer
integrates an LSTM block, relying on LSTM architecture
for the recognition of a battery system.

loT device MQTT broker

A B B PUBLISH QoS-

Fig.10. MQTT Cloud with IoT Device
Conclusion:

This research undertakes a thorough exploration
of the battery management system, emphasizing two
pivotal aspects: state of charge and state of health. The
primary aim of this undertaking is to pinpoint the most
cutting-edge AI technology applicable to battery
management systems. Consequently, an exhaustive
review of pertinent literature concerning these specific
Al technologies is undertaken, with a special emphasis
on the associated challenges. The selection of Li-ion
batteries as the optimal energy storage solution for
electric vehicles is driven by factors such as extended
lifespan, diminished discharge rates, heightened
efficiency, and superior power and energy densities. Our
research focus is dedicated to scrutinizing and evaluating
these crucial characteristics.To ensure the secure and
dependable operation of batteries in electric vehicles, this
study offers a comprehensive analysis of primary
parameters and their respective roles in facilitating safe
operation and the operational lifespan of a battery
management system. These parameters are regularly
updated on the webpage, and notifications are accessible
on the dashboard. The IoT and artificial intelligence-
based battery energy management system prove to be
highly efficient.
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Abstract - Metal halide perovskite is a promising
material for next generation solar cell application
due to their promising optical properties. Over the
last few years, there are witnessed in high
progress photo conversion efficiency (PCE). Till
date, highest efficiency 25% is achieved. Here
some potential strategy is giving in this present
work like novel 2D MOF metal halide perovskite
thin film is focused in this presented work.
Moreover, two major challenged problems have
found and analyzed. In this research work, 2D
MOF, n-ZnO, p-CuO materials are used for retain
stability, electron transport layer and hole
transport layer respectively. Moreover, spray
pyrolysis technique is used for making thin film
fabrication. Therefore, we are used some potential
strategies for fabricating wide area perovskite thin
film, high stability and high photo conversion
efficiency (PCE).Finally, future application is also
discussed in the present work.

Keywords: 2D-MOF, Perovskite, high stability, high
efficiency, Spray Pyrolysis.

1. Introduction

The project is focused on fabricate metal halide
Perovskite with 2D metal organic frame work for
achieving high stability and efficiency for solar
energy harvesting application. To date, Perovskite are
one of the leading and peculiar candidates among the
solar energy harvesting materials. Perovskite is a
good player and sensational candidate in solar cell
manufacturing industries. Moreover, Perovskite have
promising potential strength such as wide range of
band gap which can use absorb all spectrum and
transfer its energy efficiently that it uses to make a
highly efficient solar cell device. Besides, Perovskite
are offering more and more advantages such as low
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cost and low temperature manufacturing process. The
Perovskite materials can also be made cheaper and
performed better than conventional device and
manufacture at less than 200°C by solution and vapor
deposition. So, very recently, Perovskite is strongly
promoted to technologically for solar energy
production. So far, the efficiency of Perovskite
candidate rapidly increased from 3.8% to 25%.The
pivot points of Perovskite is encouraged to make a
highly power conversion efficiency solar cell.
However, there are some challenging problems
therefore the problems such as in stability, large area
with high uniformity are not yet to be overcome. To
eliminate these problems, to retain material stability,
we have to use some potential strategies means that
new kind of materials such as 2D metal organic
framework (2D-MOF) will use as the protection layer
on Perovskite layer for no loss efficiency. Therefore,
metal halide Perovskite ABX; (A=Metal perovskite,
B=Pb, X=I, Cl, Br), p-CuO (HTL), n-ZnO (ETL) and
FTO, ITO will use as materials and substrates to
fabricate 2D MOF metal halide Perovskite thin
film.Therefore, let us considered a 2D metal organic
framework (2D-MOF) on Perovskite layer to achieve
stability to retain stability and efficiency. So, the new
construction approach will be a blueprint for solar
cell applications. Therefore, the research direction is
1.Material construction to improve stability with high
efficiency, 2.Spray pyrolysis, 3.Stability Analysis,
4 Efficiency Measurement, 5.Device Fabricate. This
research ideas work will demonstrate stability and
efficiency of Perovskite.
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II. METHODOLOGY
Material and Coating Technique

This work focused on fabrication of 2D metal
organic framework (MOF) metal halide Perovskite
thin film for solar cell application. Simple spray
pyrolysis can use to fabricate Perovskite thin film.
Moreover, spray pyrolysis is an undoubtedly
desirable and gifted technique to control the growth
properties of the layers. Spray pyrolysis deposition
offers more advantages to scalable fabrication, low
cost in fabrication and uniform deposition over large
areas. Therefore, undoubtedly, spray pyrolysis
deposition will be potential technique to develop
scalable device. In spray coating technique,
Perovskite shows different photo conversion
efficiency (PCE) according to substrate active area,
example is 13.9 % (PCE) for 1 cm’ (active area),
11.7% (PCE) for 3.8 cm? 15.5%for 5 cm’ and
remarkably 17.6%,18.26% and 19.19% for 1 cm’. At
research level, they attempt only preliminary level to
reveal the photo conversion efficiency (PCE) based
on the active area size or substrate size. Therefore, in
this work, large active area thin film solar cell will
fabricate by spray pyrolysis deposition. In this work,
concentration of solutions will concentrate to
fabricate uniform large area scalable Perovskite
device with high stability. Therefore, 2D metal
organic framework metal halide Perovskite thin film
will fabricate based on given optimization
parameters.FTO, Glass will wuse as substrate,
Perovskite solution concentration and viscosity,
Substrate temperature ,Nozzle diameter, Spray flow
rate. Materials formula is ABX3 (A=Formamidinium
(FA) , A= CH;NH;, B= Pb2*, X=I, CI, Br), 2D MOF
(metal organic framework) and n-ZnO and p-CuO
will use to fabricate scalable device.

III. Device fabrication

To fabricate scalable device, viscosity, solution
concentration, floe rate and substrate temperature will
strongly be promising factors for fabricating high
quality 2D MOF perovskite thin film for solar cell
application. Majorly, the parameters will be used to
morphology and film uniform control that lead to
fabricate high quality perovskite active layer, electron
and hole transport layer. Therefore, spray pyrolysis
technique is considering carefully for fabricating

ISBN: 978-81-965236-7-1

scalable perovskite thin film for solar cell application.
Our major objective is to fabricate 2D MOF metal
halide perovskite thin film for achieving high
stability and photoconversion efficiency (PCE). Here,
schematic illustration of 2D MOF metal halide
perovskite thin film solar cell device in fig 1.

Fig.1.Schematic diagram of 2D-MOF Perovskite
thin film.

The major strategy is, material construction is
main one to achieve high stability and high efficiency
Perovskite thin film device. To achieve high stability
such potential materials are introduced here namely
metal halide perovskite, 2D-MOF.Because,2D MOF
helps to retain stability. Bearing these aims in mind,
we turn our care to 2D MOF layer on metal halide
perovskite for achieving high stability with no loss
efficiency. There is no doubt that the new entrant
material construction will offer prospects of
captivation. Hence, due to these the present
strategies, stability and efficiency can be improved.

IV. Conclusion

For future energy compromise, some important
strategies which mean that potential candidates are
introduced namely 2 dimension- metal organic
frameworks (2D MOF) for achieving high stability
Perovskite for solar energy harvesting device
fabrication. The 2D MOF metal halide Perovskite
device will play a remarkable role in material
stability. The performance of this fabricate Perovskite
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will be a new mile stone in energy production.
Therefore, the some main expected results are
demonstrate positive contribution stability and energy
efficiency, Identification suitable way to achieve
stability and efficiency, Capture more light, Improve
efficiency, stability at all levels, High efficiency than
conventional, High stability than conventional,
Working long time, working at moisture and other
environmental conditions with no loss in stability and
efficiency, Minimum degradation. Hence, the given
strategy and potential candidates will be playing a
important roll on Perovskite thin film solar cell
device fabrication.
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Abstract

Recent urban infrastructure growth in India has led to
an increase in the use of paved surfaces around
buildings and along roads. Traditional concrete pavers
are the most appropriate, affordable, and locally
accessible material for this paving surface. As a result
of increased industrialization and urbanisation, the
Indian concrete industry must now satisfy the need for
cost-effective and efficient building materials in order
to meet the country's growing infrastructure demands.
They are commonly used on sidewalks, garden paths,
courtyard pavers, bus stop shelters, parking lots, and
work spaces in industry. Increasing infrastructure
development is concurrently accompanied by a rise in
construction waste production. This project is
comprised of three sets of concrete paver blocks cast
using an M20 mix design. In the first batch of paver
blocks, sand is completely replaced by crusher dust
and plastic waste in proportions of 15%, 30%, and
45% ; however, coarse aggregate is not utilized. In the
second batch of paver blocks, sand is completely
replaced by crusher dust and plastic waste in
proportions of 15%, 30%, and 45% ; however, coarse
aggregates are still utilized. 7-day, 14-day, and 28-day
tests were conducted on the compressive strength
behaviour of paver block specimens. In addition to the
compressive strength and water absorption tests, these
blocks were also employed for the compressive
strength test. Utilizing waste materials helps to address
the problems of scarcity, reduction of disposal costs,
low prices, and available quantity of construction
materials. Safeguard the environment by lowering
production costs and resolving the problem of building
waste disposal.

Keywords: Paving surface, Paver block, Compressive
Strength, waste disposal.

I. INTRODUCTION

For many years, concrete paving blocks have
been widely employed in many nations as a problem-
solving technology to supply pavement in locations where
conventional forms of building are less durable due to
several operational and environmental restrictions.
Initially implemented in India's building industry several
decades ago to meet a specific need (footpaths, parking
lots, etc.), the technology is now being widely used in a
variety of contexts where the fabrication of pavement
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utilizing bituminous combination or cementitious
technology is neither possible nor desirable.

Large infrastructure demands owing to rising
industrialization and urbanisation provide the greatest
issue now facing the Indian concrete sector. Because of
this, it is essential to utilise high-quality concrete that
maximises strength, durability, and other desired concrete
attributes while minimising the usage of resources like
lime stone, energy, and money.

The aggregates needed to make conventional
concrete blocks for sidewalks, highways, and airport
runways have been depleted in recent years due to rising
global demand. Since local supplies have been depleted
by the massive quantities of aggregate previously used,
the only option for filling the gap is to import resources
from outside. Spoil heaps are an unpleasant reality in most
cities, occupying valuable real estate that cannot be
developed.

II. LITERATURE STUDY

In this article, researchers Sarang Shashikant Pawar
and Shubhankar Anant Bujone present their findings from
an experiment with fly ash, plastic drooping strip, and
plastic wire. The plastic bags used in the production of
paver block concrete may be reduced, and the tensile
qualities of the concrete itself can be improved by using
recycled plastic. You may save money on paver blocks by
mixing in some of this plastic and fly ash. The article
reaches the conclusion that plastic may be used to enhance
the qualities of concrete, making it a potential plastic
reusing technique. Up to 40 percent less plastic might be
produced utilising recycled plastic in paving blocks. The
boost in power might go as high as 35 percent.
Shanmugavalli, Gowtham, Jeba, Nalwin, and Eswara
Moorthy explains that the goal of the initiative is to make
paver blocks cheaper by using recycled plastic instead of
cement. In this study, they combined plastic trash with
stone dust, coarse aggregate, and ceramic trash in varying
percentages. There may be financial and environmental
benefits to using plastic trash in cement production. Tests
indicate that polyethylene terephthalate may be recycled
into plastic paver blocks by combining it with 50% quarry
dust and 25% fly ash.

To make the concrete, we employed three different
aggregate replacement rates: 10%, 20%, and 30% by
weight. Over 150 degrees heat is used to melt plastic trash
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in this process. 215mm*115mm*6mm plastic paving
blocks.Peak Maximum load at fracture was measured, and
crushing strength was then determined. Recycling plastic
into paver blocks is an effective method of disposing of
unwanted plastic. Compared to concrete paver block, the
price of paver block is more reasonable. It is suitable for
usage in areas with low traffic volumes or on roads that
see minimal foot and vehicle volume. One more seeks to
investigate substituting plastic waste for cement in the
production of paving blocks.

The focus of this research is on polyethylene
terephthalate-based polymers. Waste plastic is transported
to a melting facility, where it is combined with other
materials, such as fly ash and stone dust (weighted at 25%
PET, 25% fly ash, and 40-50% quarry dust, accordingly).
Improvements in recycling practises have allowed paver
blocks to use waste materials as a primary component,
cutting down on environmental pollution while making the
most of available materials. Cement manufacturing is a
major contributor to climate change because of the carbon
dioxide (CO2) emissions. The usage of cement may be
reduced, saving the planet. Plastic paver blocks made from
50% dust and 25% fly ash may be recycled from PET.
PPB-2, with its 30% PET content, 25% fly ash, and 45%
quarry dust, is the most powerful of the tested mixtures.
Based on the findings, this research concludes that waste
material (Quarry dust, Fly ash, and PET) may be utilised
as key constitutions in the production of paver blocks with
improved durability. The authors (Nivetha C. and Rubiya
M.)

The aggregates were replaced at 10, 20, and 30% of
their original weight in the concrete mix. Including post-
consumer plastic trash in concrete not only provides a
secure means of disposing of this material, but it also has
the potential to enhance the concrete's mechanical
properties, chemical resistance, drying shrinkage, and
creep qualities. Given that the amount of aggregate in
concrete is between 60 and 70, it is calculated that using
20% Recycled plastic material in concrete, which does not
alter the characteristics of concrete, is feasible. The plastic
can replace up to 20% of the coarse aggregate by weight in
a concrete mixture. By replacing some of the water in the
concrete with plastic, we can cut the weight of each cube
by 15 percent. Their research led them to the conclusion
that using Recycled plastic aggregate in concrete is the
most effective method of disposing of plastic, which in
turn helps to lessen environmental degradation caused by
trash.

A. Materials Study:

Cement: Paving blocks are made with cement that meets
the standards set out by the Indian Standard (IS) as either
good mechanical properties ordinary Portland

cement (IS: 8112) or Portland Pozzolana cement (IS:
1489).

Polyvinylchloride: After polyethylene and
polypropylene, polyvinyl chloride (abbreviated PVC) is
the synthetic plastic polymer that is mass-produced in the
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third largest quantity worldwide. There are two primary
types of PVC, rigid and flexible.

Rigid PVC is used for piping and profiles like those
seen in doors and windows. Bottles, non-food packaging,
and greeting cards are additional common uses for it. The
most common type of plasticizer utilised is a phthalate,
which makes the material softer and more flexible. As a
rubber substitute, it finds widespread usage in these forms,
as well as in the plumbing, electrical wire insulation,
imitation leather, signs, phonograph records, and inflatable
product industries. Polyvinyl chloride in its purest form
looks like a white, crumbly solid. While it doesn't dissolve
in booze, tetrahydrofuran is a little more forgiving.

TABLE 1 - PROPERTIES OF LDPE

Si
! Particulars Value
No
1 Melting point 150°

2 Thermal coefficient of expansion 100-200X10°

3 Density 0.910-0.940
. 0.20-
4 Tensile strength 0.40(N/mm?)

Quarry dust : An often-observed by-product of the mining
and quarrying industry is crusher dust. Crusher dust,
which contains tiny particles like soft sand, may be used
as a filler and filling material around water tanks, and it
can be used with natural sands to increase the durability
of the concrete and decrease the amount of water needed
to set the concrete. Rock is broken down in state-of-the-
art crushing machines to generate crushed sand with a
particle size smaller than 4.75 millimeters. Quarry fines
are a byproduct of stone cutting and processed in a
nearby quarry.

TABLE 2-PROPERTIES OF QUARRY

DUST
SLNo Description Value
1 Specific gravity 2.62
2 Grading zone Zone 1II of soil
3 Fineness modulus 2.952
4 Water absorption 1.80
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TABLE 3- MIX PROPORTION FOR PAVER
BLOCKS

Material Percentage of Replacement of Fine
aggregate used
P
Ve 15% 30% 45%
powder J
Crusher 85% 70% 55% — Y
— Fig. 3. Testing of Specimen

TABLE 4- COMPRESSIVE STRENGTH

Compressi Compressive Compressive

ve strength-Without strength-with
PVC POWDER ‘— QUAR Pavement| strength- | Coarse Aggregate | coarse aggregate

= Sl s - block Convention (MPa) (MPa)
Fig. 1.Images of PVC powder & Quartz sand al 15% | 30% | 45%| 15%| 30%| 45%
(MPa)

I MIXING AND CASTING TECHNIQUES 7days 33.8 | 30.96| 38.2| 45.8] 55.73 55.96 56.02
Mixing concrete is simply defined as the “complete l4days 36.4 304 | 35.4| 39.2] 5597 57.84| 57.91

blending of the materials which are required for the >sd - 344 | 36.24 4242 : ; ;
production of a homogeneous concrete”. The moulds for ays 42.8 - - 4] 56.96 57.88 58.56

making concrete paver block specimen were of
130*130*70mm in size, conforming to IS 15658:2006. All
the materials were mixed by means of weigh batching in
the pan and the concrete was filled in the moulds. The
moulds were compacted by using table vibrator in order to
avoid air voids in the concrete paver blocks.

Fig. 2. Mixing and Mould for Paver Blocks

A. COMPRESSIVE STRENGTH AND WATER
ABSORPTION

The sample should be dried in a 50 °C oven at a low
humidity until its bulk is somewhat stable. If the item is
too hot to touch, it must be cooled to room temperature
before its weight may be taken. For 24 hours at
27 °C rehydrate a thoroughly dry specimen in clean water.
Taking the item out of the water, wiping off any
remaining moisture with a wet cloth, and then weighing it
is the standard procedure.
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Low permeability, especially in regards to freezing and
thawing, is a crucial feature of high-quality concrete.
Low-permeability concrete is more impervious to water
and hence less vulnerable to the damaging effects of
temperature swings caused by freezing and thawing.
Water can seep through the aggregate and into the cement
paste.Drying a specimen to a consistent weight, weighing
it, submerging it in water for a certain length of time, and
measuring it again are all part of the standard test method
for concrete pavers. Weight gain is expressed as a
percentage of starting weight ( in percent). No sample's
average absorption rate may exceed 5%, and no single
unit's absorption rate may exceed 7%.

Compressive Strength Without
Cloarse Aggregate
(MP2)

1.5
{ m15%
o m30°
0 1500  45%

714 28
days days days

Compressive Strength (MPa)
=
N

CTURING PERIOD

Fig.4.Compressive strength of Paver block without
coarse aggregate
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Clompressive Strength (MPa)

n

0.

I~

(=

h

Aggregate
(MPa)

“b e
1505
7 14 28

days days days

CURING PERIOD

"ompressive Strength With Coarse

m15°
H 30°

45%

Fig.5.Compressive strength of Paver block with coarse

Wiater Abgorption(©o)

aggregate
TABLE 5- WATER ABSORPTION OF PAVER
BLOCKS
Water Water Water
Absorpti| Absorption- Absorption-
on- Without Coarse|  with coarse
Pavement .
block Conventi Aggregate aggregate
onal (%) (%)
(%) 15| 30| 45| 15| 30| 45
D | 9| % | % | % | %
7days 2 1.6| 1.27| 0.61| 1.89| 1.46| 0.60
14days 0.89 1.33] 0.96| 0.57| 1.92| 1.51| 0.65
28days 0.40 1.2 0.94| 0.53] 1.85| 1.51] 0.71

Water Absorption-Without
Coarse Aggregate

Water Absorption(®s)
e =
& i a9

W

days days days

CURING PERIOD

m15%
W 30%
45%

Fig.6.Water Absorption of Paver block without coarse
aggregate
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Water Absorption-With Coarse
Aggregate

2
1.5
1 . ‘l m15%
0.5 e
0
Tdays 14 28 = 45%
days days
CURING PERIOD

Fig.7.Water Absorption of Paver block with coarse

aggregate

IV. CONCLUSION AND RECOMMENDATIONS

Pavement block without coarse aggregate attains
maximum compressive strength of 42.44MPa at
45% replacement of PVC powder and crusher
dust at 28 days.

But the paver block with coarse aggregate attains
compressive strength value of 55.73MPa at 15%
replacement of PVC powder and crusher dust at
7 days.

If the replacing content increases the
compressive strength with increase in curing
period and reach maximum compressive strength
58.56Mpa at 28days with 45% replacement.

But the water absorption value decreases with
increase in addition of PVC powder and crusher
dust. Paver block with coarse aggregate gives
better water absorption properties than pavement
block without coarse aggregate

The only major limitation is the decrease in
workability which can be overcome by the use of
flyash or chemical admixtures such as
superplasticizers which give high workability at
the same water contents.

To make PVC blocks more accessible and
affordable, the use of pozzolanic materials and
rubber crump is required.

Excellent mechanical behaviour is seen after
addition of waste materials in PVC
blocks. Hence, the development of PVC blocks
has to be evaluated using more affordable and
readily accessible.
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Artificial Intelligence System for Crop Protection Against Wild Animals.
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Abstract -India is a nation dependent upon
agriculture. Improving the efficiency and quality
of agro-based goods, therefore, is very critical
because crop forms are many times damaged by
animals like buffaloes, cows, goats, birds, and
wild elephants. This causes major losses for the
farmers. To overcome these problems, an animal
detection system has been designed to detect the
presence of the animals and it offers a warning
and diverts the animal without any harm. The
designed system will continuously check for any
animal to enter the field. PIR sensors are used in
this project to detect animal movement and to
give a signal to the controller. Further, the
animals are being diverted by generating sound
signals, and this signal is being transmitted to
IoT. The complete safety of crops was ensured by
this system from animals thus protecting the
farmer's loss.

1. INTRODUCTION

India is an agrarian region. Agriculture has
perpetually been India’s most significant economic
sector. While most of India’s population is dependent
on agriculture, the farmers still experience many
issues. Overpopulation takes place through
deforestation this outcome in a shortage of food
water and shelter in forest areas. So, animals'
interference in residential areas is growing day by
day which disturbs human life and property causing
human-animal conflict as per nature's law every
single living creature on this earth has a key role in
the ecosystem. Agriculture is the strength of the
economy but because of animal interference in
agricultural lands, there will be a massive loss of
crops. The developed system will not harmful and
injurious to an animal as well as human beings. The
theme of the project is to design an intelligent
security system for farm protection by using an
embedded system.

2. LITERATURE SURVEY

1. Varshini B., Sushma —Describe microcontroller

(Arduino UNO) is used for reading the inputs from
PIR, soil moisture sensor, and smoke sensor. The
GSM to a farmer when movement or smoke is
detected.
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2.Describe used IR and an ultrasonic sensor to detect the
moment of the animal and send the signal to the controller
it diverts the animal by producing sound and signals
further, this signal is transmitted to GSM and which gives
an alert to formers and forest department immediately.

3. Describe the system which will monitor the field that is
at first it will detect intrusion around the field using the
sensor, then the camera will capture the image processing
and then take suitable action based on the type of the
intruder.

4.Finally, send a notification to farm owner and forest
officials using GSM, describe during night time the
flashlight will be on and the message will be sent to the
farmer. Whenever there is an attack by animals on crops
in the agriculture field, this system detects sound produced
by a buzzer and generates an SMS alert within sound in
the field.

3. EXISTING SYSTEM

The existing systems mainly provide surveillance
functionality. Also, these systems don't protect wild
animals, especially in such an application area. They also
need to take actions based the on the type of animal that
tries to enter the area, as different methods are adopted to
prevent different animals from entering such restricted
areas. Also, the farmers resort to other methods by erecting
human puppets and effigies on their farms, which is
ineffective in warding off the wild animals, though is useful
to some extent to ward off birds. The other commonly used
methods by the farmers to prevent crop vandalization by
animals include building physical barriers, use of
electric fences and manual surveillance, and various
exhaustive and dangerous methods.

Disadvantages

e A verylow range of connectivity

e Data can’t be accessed on time if there are any
internet issues

e  Weather dependent
e High cost
e  Harmful to animals
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4. PROPOSED SYSTEM

In proposed system then checks for the
number of PIR sensors that have gone HIGH, to
automate the animal ward-off system discussed, we
take a decision based on the number of sensors that
have gone high. The motion detects then denotes an
animal smaller in height such as a wild boar, deer,
etc., and we immediately turn on the rotten egg
spray unit, which helps to keep away the pigs.
Similarly, if more than half or all of the employed
PIR sensors have gone high it is naturally because of
a huge animal such as the elephant which is another
major threat to such farmlands, we initiate the
electronic firecrackers to turn ON, the loud noise
which in turn helps to ward off the bigger animals.
Finally sends a notification to farm owner and forest
officials.

BLOCK DIAGRAM
[
Fig:1 Block Diagram
WORKING ON THE SYSTEM

The system comprises a base station and a
Wireless sensor node. A microcontroller acts as a
base station. PIR, and IR sensors with associated
signal conditioners attached to ATMEL 32-bit
controller. Fig. 1 shows the block diagram of the
system. In this project, we are measuring the vital
parameters. The motion detects then denotes an
animal smaller in height such as a wild boar, deer,
etc., and we immediately turn on the rotten egg
spray unit, which helps to keep away the pigs.
Similarly, if more than half or all of the employed
PIR sensors have gone high it is naturally because of
a huge animal such as the elephant which is another
major threat to such farmlands, we initiate the
electronic firecrackers to turn ON, the loud noise
which in turn helps to ward off the bigger animals
Finally sends a notification to farm owner and forest
officials using IoT.
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5. HARDWARE DESCRIPTION

5.1 AT Mel MICROCONTROLLER

The Atmel AVR® core combines a rich
instruction set with 32 general-purpose working
registers. All 32 registers are directly connected to the
Arithmetic Logic Unit (ALU), allowing two
independent registers to be accessed in a single
instruction executed in one clock cycle. The resulting
architecture is more code efficient while achieving
throughputs up to ten times faster than conventional
CISC microcontrollers. The ATmega328/P provides
the following features: 32Kbytes of In-System
Programmable = Flash  with  Read-While-Write
capabilities, 1Kbytes EEPROM, 2Kbytes SRAM, 23
general purpose I/0 lines, 32 general purpose working
registers, Real Time Counter (RTC), three flexible
Timer/Counters with compare modes and PWM, 1
serial programmable USARTS, 1 byte-oriented 2-wire
Serial Interface (I2C), a 6- channel 10- bit ADC (8
channels in TQFP and QFN/MLF packages), a
programmable Watchdog Timer with internal
Oscillator, an SPI serial port, and six software
selectable power saving modes.

5.2. PIR SENSOR

The electronic sensor is used to detect the
movement of a human being within a certain range of
the sensor or passive infrared sensor (approximately
have an average value of 10m, but 5Sm to 12m is the
actual detection range of the sensor). Whenever a
human being (even a warm body or object with some
temperature) passes through the field of view of the
PIR sensor, then it detects the infrared radiation
emitted by a hot body motion. Thus, the infrared
radiation detected by the sensor generates an electrical
signal that can be used to activate an alert system or
buzzer, or alarm sound.

PIR Sensor Working
PIR Cube
-~ T //ﬁ
‘ 1 PR Detes tion -
f ~
o
'& 1
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5.6. BUZZER

A buzzer is a mechanical, electromechanical,
magnetic, electromagnetic, piezoelectric audio
signaling device. A piezoelectric buzzer can be
driven by an oscillating electronic circuit or with
other audio signal sources. A click or beep can
indicate that a button has been pressed. There are
several different kinds of buzzers which are based on
their sound levels. The common sizes for Sound
levels are 80 dB, 85 dB, etc.

6. RESULTS

The implemented system was tested
efficiently and tested for proper working. The
initialization of the IOTand working of the sensors
was verified. Messages were obtained after each
alert and corresponding data was uploaded to the
cloud storage. The buzzer and sprinkler also worked
efficiently.

7.CONCLUSION

Encounter severe threats in rural parts of
India like damage done by birds and animals.
Hence, to overcome this issue we have designed a
system in which sound is played to scare the animals
and birds so that they will automatically run away.
The GSM module makes a call to the farmer to
alert him.

Therefore, the designed system is
affordable and useful to the farmers. The designed
system won't be harmful to animals and people,
and it protects the farm areas.

8.FUTURE SCOPE
A Voice announcement system can be

added to indicate the Status of a device. If we
can add a voice announcement system with the
buzzer and call alert so if there are hazardous
parameters then that problem is easily detected
then accordingly respective voice message will
be announced.
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Abstract—The mobile communications systems
revolution the way in which the people communicate with
each other. Nowadays Wide range of telecommunication
services including advanced mobile services supported by
mobile and fixed networks, which are increasingly packet
based, along with a support for low to high mobility
applications and wide range of data rates for multiuser
environment are provided by 4G wireless standard LTE
(Long Term Evolution). For the next generations of
wireless technology will be required to achieve as much
as a thousand-fold throughput increase over the current
4G systems. This can be achieved through different
physical layer techniques such as a use of massive
number of antennas and the use of centimeter and
millimeter wave spectrum among others. In addition to
this, more sophisticated transceiver architecture is
required to increase the throughput with the physical
layer techniques. In band full duplex technology will
double the spectral efficiency. This transceiver
architecture will help to reduce the demand from
applications such as machine to machine communications
called Internet of Things (IoT). To simulate the full
duplex transceiver architecture using XILINX ISE 14.7.
The simulated results produces increased throughput
with reduced delay.

Keywords—5G, FDD, LTE, In-band full duplex
transceiver, IoT, Peak service rate, digital self-
interference cancellation, spectrum efficiency,

throughput, VLSI signal processing

I. INTRODUCTION

The wireless cellular networks of 4G LTE technologies
are having great communicational technologies globally.
Most of the devices communicate each other via broadband
wireless networks because of the advantages of wireless
connectivity. This will helps to motivate the major
manufacturers and mobile network operators for the
development of LTE and LTE-Advanced standards. The road
map from LTE to LTE-Advanced is illustrated in Fig.1.

Fig.1. Road map from LTE to LTE Advanced
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Signal processing is the most important role in the
wireless technology. There are more number of signal
processing techniques will be used in next wireless
technology of 5G in order to increase the peak service rates,
and also greatly increasing capacity, coverage, compatibility,
reliability, convergence and efficiency in terms of both power
and spectrum. In order to design the more sophisticated
transceiver to increase the throughput, In-band full-duplex
technology can be used to double the spectrum efficiency
(bit/second/Hz) and it helps to reach the 5G standard with full
potential [1].

The LTE-Advanced networks use cellular bands from
600 MHz to 3.5 GHz. The new frequency bands above 6 GHz
(upto 100GHz) including the so called millimeter (mm) wave
bands are expected in 5G. The standardization process for 5G
is also expected to play a crucial role for the commercial
success in the upcoming year [2].

a
v

Fig.2. LTE FDD Spectrum Allocation

Full duplex means that “Bi-directional Communication”,
the device can transmit and receive at the same time over the
same frequency. This will be used in 5G to reuse radio
resources simultaneously for access and backhaul. The
implementation of full duplex is the self-interference (SI)
signal (i.e.).the part of the transmitted signal that leaks into
the receiver chain.

Fig.3. In-band full duplex

II. SELF-INTERFERENCE

The “Transmitter Leakage” that the signal leaks from the
device transmitter to its own receiver. It will become an
serious issues in decoding the desired signal, which could be
noisy with a dramatically affected Signal-to-noise-ratio
(SNR). In order to achieve the best performance of a full
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duplex system, the Self Interference (SI) signal has to be
suppressed to reach the receiver’s noise floor. There are
several SI cancellation methods are described in the current
scenario.

The unavoidable SI in the full duplex transceiver limits
the throughput, when the transmitted signal couples back to
the receiver. Even though the transmitted signal is known in
the digital baseband, it cannot be eliminated completely in
the receiver because of Radio Frequency (RF) impairments
[3] and large power difference between the transmitted and
received signals. Co-channel Interference is also a dominant
issue than SI. So it is the most challenging task to realize the
higher levels of SI cancellation as the required isolation
bandwidth is greater and also cause multipath scattering. It is
possible for SI cancellation with multi antenna in full band
radio transceivers by the use of non linear adaptive SI
cancellation algorithms.

Fig.4. A multiantenna radio transceiver

III. DIGITAL SELF INTERFERENCE CANCELLATION
ALGORITHMS

A. Signal Model

The baseband model of a communication link of a
communication link with full duplex transceivers is shown in
the Fig.1. It shows that the system includes bidirectional
communication (source and destination are the same node).
Here the full duplex transceiver acts as a relay link and it is
simultaneously serving an uplink user and a downlink user in
the same frequency band.

Where, A, Source transmit antennas and Ap destination
receive antennas. A, transmit antennas and A, receive
antennas. These two antenna arrays are spatially separated
and the model is applied to the single array design [4][5].

Equation (1) for the MIMO channels from the source to
the transceiver.

Hgr[n] € CAre X 4s M
Equation (2) for the MIMO channels from the transceiver
to the destination.
Hypln] € CAp X Aex 2
At the time n, the source transmits signal vectors in
Equation (3)
X¢[n] € C4s 3)
At the time n, the transceiver transmits signal vectors in
Equation (4)
Xr[n] € C A )
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While it simultaneously receives signal vector in Equation
(5)
Yr[n] € C 4 (%)

The output Y7 [n] creates an unavoidable SI feedback loop
from the transceiver output to the transceiver input through
channel shown in Equation (6)

Hypp[n] € CArx X Aux (6)
Spatial interference suppression is provided by the
precoding matrix G,, [n] and beamforming matrix G,, [n] and
A[n] is used to subtract the contribution of the transmitted
signal form the received signal for the purpose of
cancellation. The corresponding received signals in the
transceiver and in the destination node can be expressed in
Equations (7) and (8).

Yr[n] = G, [n] * (Hgr[n] * Xs[n] + Hpp[n] * Gy [n] * Xp[nD +n.n]  (7)
Yp[n] = Hyppln] * Gy [n] * Xp[n] +npln] (8)

Equations (9) and (10) are additive noise vectors in the
transceiver and in the destination (* refers to convolution)

nr[n] € C 4 )
np[n] € €40 (10)

Here the signal is capable of modeling multipath MIMO
channels in the time domain with arbitrary modulation.

B. Basic Principles

Digital cancellation techniques includes the SI signal is
generated and then subtracted from the received signal. But
here we can apply spatial suppression if transmitter and
receiver antennas are spatially separated. This requires
multiple antennas in both ends, at the transmitter side
precoder is used and the receiver side beam former is used to
simultaneously attenuate the SI signal and receive the
payload signal. In order to attenuate the effect of RF
imperfections RF beam former is used, because they pass
through the same channel together with the known part of the
SI signal.

This may cause interference in the system, to make a
nearly interference—free system, the proper cancellation
method is used for each application. When both transmit and
receive sides of the full-duplex device behave primarily like
a linear filter, cancellation can be reduced to designing a
filter that identifies the SI channel, since the transmitted
signal is known at every time instant. Any linear cancellation
architecture cannot mitigate nonlinear behavior and noise
sources, such as nonlinear distortion of the PA, 1/Q
imbalance during modulation/demodulation, phase noise, or
quantization noise at the receiver [6][7][8][9]. So we use the
nonlinear architecture for full duplex transceiver architecture.
Here digital mitigation is performed in both the time domain
and the frequency domain.

The mitigation in the frequency domain involves the
processing of each subcarrier signal individually, which may
cause the computational demand if the number of subcarriers
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is large. On the other hand, mitigation in the time domain
involves processing the signal samples independently of the
number of subcarriers, but, due to the different interference
paths between antennas, requires gauging the delay spread of
the SI channel [10]. Mitigation takes place after baseband
demodulation and digital conversion of the received signal,
usually being the first operation within the digital pipeline.
As a result, the employed signal must be sampled above the
Nyquist rate, which demands the use of special techniques to
deal with arbitrary signal spectra [10].

C. Spatial suppression

Spatial-domain suppression [11] employs receive- and/or
transmit-side feed forward filters, namely G[n] and Gy[n],
which are matched to the SI channel alone without relying
upon accurately knowing actual signals. This is in contrast to
the feedback filters used in subtractive cancellation for
generating an estimated copy of the SI signal from the
imperfectly known transmitted signal. Nevertheless, spatial
suppression can similarly mitigate SI; the pros and cons are
weighed up next, when we compare the approach to time-
domain cancellation.

In principle, suppression works by employing beam
forming filters that direct reception and/or transmission of
the signal of interest to the null space of the SI channel such
that signal propagation is ideally blocked completely or, if
the spatial degrees-of-freedom are scarce, to the weakest
Eigen modes thereof such that the effective gain of the
residual feedback channel is minimized. Mathematically this
means solving in terms of some suitable matrix as in
Equation (11)

i |16y [1] * Hrp (0] % Gy [nl] e Gy [] * i) % Gy [n] = 0 (11)

Such a mitigation approach is therefore applicable only
with multi-antenna transceivers, and having low rank in the
SI channel can boost suppression performance significantly.
Likewise, beamforming always consumes the degrees-of-
freedom, restricting the trade-off between spatial diversity
and multiplexing in the signals of interest, which can be seen
as reducing the effective number of antennas used for data
transmission if suppression is implemented transparently
around actual en/decoding blocks. Suppression is also
obviously sensitive to estimation error in feedback channel-
state information, not so unlike cancellation. However, the
residual interference signal is not linearly proportional to the
error term or its gain level because estimation error manifests
itself as distorted beam patterns.

The main benefit of suppression over cancellation is the
fact that it mitigates blindly all signal, distortion and noise
components that pass through the loopback SI channel. Such
a receive filter satisfies the Equation (12)

min (16 [n] * e [n]]] > Gy [n]  Hyg [n] = 0 (12)
This means that all the adverse transmit-side

components caused by non-linear RF imperfections are
suppressed at the receiver side together with the linear signal
components, no matter how large the transmitter’s EVM is
Yet suppression is achieved with simple linear digital signal
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processing without any need for modeling or implementing
complex transceiver electronics, in contrast to analog or non-
linear digital cancellation. Transmit-side beam forming will
conversely suppress SI on-the-air before it even reaches the
receiver front end such that problems related to limited ADC
dynamic range and quantization noise are alleviated. In
Equation (13)

min || Hyp [1] * Gy [n]|] > Hyp[n]  Goe [n] = 0 (13)

Thus it is also beneficial to employ spatial-domain
suppression together with linear time-domain cancellation
such that the latter efficiently eliminates the linear signal
components and then takes care of the residual non-linear
distortion components in an economic way.

IV. NONLINEAR CANCELLATION

The different RF impairments distort the observed SI
signal such that it is no longer a linear transformation of the
original TX signal. This means that nonlinear modeling is
required to fully grasp the effects of the effective SI
propagation channel, which includes various sources of
nonlinear distortion. Nonlinear effects, such as amplifier
distortion or mixer nonlinearities, can be accurately modeled
using polynomial-based systems [12, 13, 14], whereas 1/Q
imbalance can be modeled using widely linear filters [24],
which have been extensively studied in the literature.

As a starting point, the baseband signal of TX j (j =1, 2,.
.., Ny) is denoted by x; (n). The first component distorting
the TX signal is the I/Q modulator, [14] which will
inherently introduce some I/QQ imbalance. The output signal
of the I/Q modulator model (using a frequency-independent
model for simplicity) is in Equation (14)

3 () = ley 3 () + ko %7 () (14)
kij = 1/2(1 + g;expijo;)) (15)
ky; =1/2(1 — g;expjo;)) (16)

where g;, ¢; are the gain and phase imbalance parameters of
TX j. Notice that for any practical TX front end |K; ;| >
|K;,;|. The strength of the induced I/Q image component,
represented by the conjugated signal term in Equation (14), is
typically characterized with the image rejection ratio as

10 logyo (1K1 12 /1K) 1%).

The output signal of I/Q modulator is then fed to the TX
PA, which will further distort it. A common approach is to
use polynomials to model the nonlinear distortion produced
by the PA. In brief, polynomial-based systems model
nonlinearities by processing higher-order terms of the input
signal. Typically, a parallel Hammerstein (PH) model with
polynomial branch nonlinearities and FIR branch filters is
assumed for the PA. Using the PH model, the output signal
of the PA can be written as in Equation (17).

1A = Elp=1 Thhoo by (M, M m-m) 17

where M and P denote the memory depth and
nonlinearity order of the PH model, h, ; (m) denote the FIR
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filter impulse responses of the PH branches for TX j, and the
basis functions are defined as in Equation (18).

0, (x() = @ Px(m) = x('F v’ WT (18)

In general, the number of parameters of a Hammerstein
model grows linearly with order P, while in the MIMO case,
the increase is also relative to the number of TX and RX
antennas [14]. The PH nonlinearity is a widely used
nonlinear model for direct as well as inverse modeling of
PAs and has been observed, through RF measurements, to
characterize the operation of various PAs in an accurate
manner [15].

Using Equation [14] and [17], the overall output signal
of the TX can be expressed as

@) = Tp=t Doy, (Mg, (" (e —m) (1)

1.4 Layer Mapping

The Layer mapping process maps the complex valued
modulation symbols onto each layer used for transmission.
Two layers are used to carry modulated transmit code words
with transmit diversity. Transmit diversity is used to separate
one source signal into two or more independent signals. The
use of transmit diversity is implied when using DCI format
1A [6].

1.5 Pre Coding

The vectors x()=[x©@ (@) ..x" V()] i= 0,1,....MT —1 is

> symb

the input block of the precoder from the Layer mapping and

generates a block of vectors y@) = [.y®@)..]" , i =
0,1,.....Mgy, —1 to be mapped onto resources on each of the

antenna ports, where y®)(i) repersents the signal for antenna
port p.

1.6 Mapping to Resource Elements

The RE mapping process maps complex-valued
modulation symbols for each antenna port to corresponding
REs on resource grids. All REs are mapped in terms of
Resource Element Groups (REGs)[8]. Every four REs
available for mapping L1/L2 control signals forms a REG.
Each REG is mapped with a symbol quadruplet which
consists of 4 complex-valued symbols. This mapping method
is used to support transmit diversity.

2.PCFICH Receiver

The receiver part of the PCFICH from the channel
including the reverse process of transmitter part block and get
the original CFI value are discussed below.

2.1 Layer Demapping and Deprecoding

The layer demapping and deprecoding returns the block

®)

of symbols d;. After layer mapping and precodingr;"~, where
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p is the antenna port index, the process is according to
Equation 1 and 2.

dy=Re(@?) + Im(b) - jfori=0,..,.5— 1 (1)
doi 1 =Re(al) + Im(b}) - j fori=0, g— 1 )
where N is the length of input complex-valued symbols
and ai(p) and bi(p)are generated according to Equation 3,
4,5and 6.
0 1 . N
a?:rz(i) + rz(iJ31 fori=0,..,2—1 3)
1 0 . N
a?l =r2(l.) - 2(1.31 fori=0,..,7-1 4
. N
b?:rz(io) - 2(1.131 fori=0,..,5—1 (5)
@™ (0) - N
bl=ry,’ + 1y}, fori= 0,...5—1 (6)

2.2 Demodulation

The BPSK demodulation generates a block of bits
Bifori =0,1,...,N —1 where N is the length of input block
of symbols d;. The BPSK demodulation process is according
to Table III

TABLE III BPSK demodulation lookup table

d; Bi
1+ 1 0
—-1-1i 1
0 0

The QPSK demodulation generates a block of bits
Bifori =0,1,...,2 N — 1, where N is the length of input
block of symbols d;[11].The process has hard decision type
and soft decision type. The hard decision process returns the
bit sequence with value O or 1 and is used for PCIFCH
demodulation. The hard decision process is done according
to Table IV.

Table IV Hard decision QPSK demodulation

Re(d;) Im(d;) bi , bist
=0 =0 00
=0 <0 01
<0 =0 10
<0 <0 11
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2.3 Descrambling

The descrambling process is the reverse of scrambling
process which returns the unscrambledbit sequence b; from
scrambled bit sequence B;. The process is as defined by the
Equation 7.

B;= (B; + ¢;)mod2 for i=0,..., L-1 @)

WhereLL is the length of B; and ciis the scrambling
sequence, generated as described in the Section 1.2.

IV PCFICH ARCHITECTURE
The Architecture flow of the PCFICH is drawn based on
the blocks present in the block diagram. The flow of this
diagram is fully based on the DSP. This can be made
efficient using the various VLSI concepts like unfolding and
retiming. Here both of the conceptsare used to achieve the
efficient architecture.
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Fig.4 PCFICH Transmitter architecture

3.1 PCFICH Transmitter Architecture

The transmitter architecture of PCFICH downlink
physical control channel is presented in Fig.4. The block
diagram of the PCFICH transmitter is discussed in the
chapter III.The first block of this architecture is block
coding.

The input of this block code is the 2 bit CFI value R1 and
RO. The 2 bit value is converted into 32 bit value by block
coding.The first two bits are same as the original bits and the
third bit is the XOR value of the first two bits. The 3 bit
pattern is repeated until the required 32 bits are obtained[10].
It is represented in Fig.5. These 32 bits form the CFI
codeword.

2
RO +,
Block CFI
R1 7L> code codeword
2
Fig.5 Block code
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The second block is the scrambling process. This process
requires gold sequence generation. The gold sequence is
produced by using the two sequences x1 and x2. Here the x1
sequence is the predefined sequence
1.,“10000000000000000000000000000000™. The x2
sequence also have 31 bits that is assumed according to the
applications. The 32"bit of both sequences are calculated
using Equation (8),(9) and (10). Then these 2 sequences are
XORed to get the gold sequence. The result is also a 32 bit
value.

x1(n + 31 = (x1(n + 3) + x1(n) )mod2 ®)
x2(n+31) = (x2(n +3) +x2(n+ 2) + x2(n+ 1) + x2(n))mod2 (9)
c(n) = (x1(M)(n) Ymod2 (10)

Then scrambling is done by XOR of the block coded
sequence and the gold sequence. It is shown in Fig.6

SCRAMBLING

BLOCK GOLD
CODE SEQUENCE

Fig.6 Scrambling process

The resultant scrambled sequence isstored in a shift
register. The shift register is set to shift 2 bitsper clock cycle
for QPSK modulation. The shifted 2 bits aregiven as control
lines for the multiplexer. The inputs to themultiplexer are
stored in RAM table. There are 4 possible
complexmodulated QPSK symbols. Based on thecontrol, the
output appears, which is represented as 16 bitvalue.

The 16 complex modulated symbols are then layer
mappedto one, two or four layers based on the information
fromhigher layer.Z1 is the output if one antenna is
selected.Z2,Z3are outputs if 2 antennas are selected and
74.,75,76,77 if 4antennas are selected.

The modulated symbol is multipliedwith the complex
channel frequency response vector hy, whichis also
represented as a 16 bit value. The resultant is a 32 bitvalue.
Then noise which is represented using 16 bits is added.Thus
the resultant signal yy is a 32 bit value.

3.2 PCFICH Receiver Architecture

The received signal is demapped from the 16 positions of
first OFDM symbol, where CFI value is available. The
receiver architecture is presented in Fig.7. It is known that,
there are only three possibilities of signal transmitted,
namely01,10 or 11(CFI-1,2 or 3)[12].So, the demodulated
signal will be one among the three. The received signal is yy
and is multiplied with the conjugate of the complex channel
frequency response vector /j, element by element. Then
thisresultant term undergoes inner product with the three
possible values of d(m). The inner product is done using.

The d™" is multiplied with (y?/}) product .For allthe
elements the multiplication is done and the results
areaccumulated, and the result is a 64 bit value[13]. The real
part of accumulated value alone is taken, which is a 32 bit
value.
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This process is done for the three values viz.
d?,d" d® . Then among the three results, the codeword
which has the maximum argument value is detected as the
CFIL.

In the receiver side, after removal of cyclic prefix from
the received signal, then FFT is performed and then resource
element demapping is done. The complex valued output at
the k-th receive antenna is modeled in Equation(11)

Vi = h2d® +u,  k=12,..,k (11)

Qra
wwsdalrins

Tesmaar rmat 75

(Ti s

Fig.7 PCFICH Receiver architecture

yids 16x1 received subcarrier vector, d™ is the
16x1complex QPSK symbol vector corresponding to the 32-
bit CFI code words, where n varies from 1 to 3, Ads
16x1complex channel frequency response and u represents
the contribution of thermal noise and interference.

The received signal y, is represented in the figure 2,for
single antenna case. The noise term uis modeled as zero
mean circularly symmetric complex Gaussian with
covarianceE |u,ull]| = o2lsince  the interferers are
uncorrelated due to independent large scale propagation,
short term fading and uncorrelated scrambling sequences.

4.1CF1 Estimation

The ML decision rule, by maximizing the log-likelihood
function of y, and his given in Equation (12)

CFI = mlile3zliﬁ=1|Yk = (h} d(m))lz (12)
m=1,z,
Which simplifies to

ISBN: 978-81-965236-7-1

CFI = argmax,,_; , 3 z(™ (13)
Where the soft outputs are given by

Zm) = Zlii (m)

12 form=1,23 (14)

Which is simplified as

CFI =argmax Y _; Re{(y hyd™)}(15)
m=1,2,3

4.2 Received Signal

The received signal y ,is element by element multiplied
with the conjugate of the complex channel frequency
response vector hy.Then this term and three possible values
of d (m) undergoes inner product. The inner product is given
in Equation (16)

(x,y) =Xk xyi (16)

The real part of the resultant value is taken. This is done
for number of times as the number of antennas used to
receive. Then argument max among the three values is
selected as the CFI value. If CFI is maximum value when
m=1, then the codeword detected is 01, when m=2, it is 10
and when m=3, itis 11.

V UNFOLDING AND RETIMING
5.1 Unfolding

Unfolding = = Parallel Processing

2-unfolded
(1) ~ail)
‘A B (1) allVi024, ..
A ‘ Ay By ~
2D | 4
T.=2ut DO
A,2B,=> A,2B.=> A, 2B, R
A28z A9B=> Ac2B>... (1) 411135,

2 nodes & 2 edges A B,
- + = - .
T = (1+1)/2 = 1ut S -

4 nodes & 4 edges
T=2/2=1ut

In a ‘J’unfolded system each delay is J-slow. if input to a
delay element is the signal x(kJ + m), the output is in
Equation (16)

x((k-1)J + m) = x(kJ + m —J) (16)
Algorithm for unfolding

For each node U in the original DFG, draw J node Uy,
UlvUZ" LX) UJ-l

For each edge U-> V with w delays in the original DFG,
draw the J edges U2V + wyos with [(i+w)/]] delays for i= 0,
1,...,J-1.

Unfolding of an edge with w delays in the original DFG
produces J-w edges with no delays and w edges with 1delay
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in J unfolded DFG for w < J and unfolding preserves
precedence constraints of a DSP program[14].

Properties of unfolding :

Unfolding preserves the number of delays in a DFG.
Thiscan be stated as follows(17),

T I+ T w+1WT 0+ + Tw +T- DT MT=w
a7

5.2 Retiming
This section considers some techniques used for retiming.

First, two special cases of retiming, namely, cutset
retiming and pipelining, are considered. Two algorithms are
then considered for retiming to minimize the clock period
and retiming to minimize the number of registers that are
required to implement the circuit.Cutset Retiming is a useful
technique that is a special case of retiming. A cutest is a set
of edges that can be removed from the graph to create 2
disconnected subgraphs. Cutset retiming only affects the
weights of the edges in the cutset. If the 2 disconnected
subgraphs are labeled G| and G,, then cutset retiming
consists of adding k delays to each edge from G, to G, and
removing k delays from each edge from G,to G,. For
example, a cutset is shown with a dashed line in Fig. 4.4(a).
The 3 edges in the cutset are 2 — 1,3 — 2, and 1 — 4. The 2
subgraphs G, and G, found by removing the 3 edges in the
cutset are shown in Fig.8. For k= 1, the result of cutset
retiming. The edges from G, to G, are 3 — 2 and 1— 4, and
one delay is added to each of these edges[15]. The edge
from G, to G, is 2 — 1, and one delay is subtracted from this
edgel[7].

VI RESULTS AND DISCUSSION

6.1 Simulation result for PCFICH

The each and every block of the PCFICH downlink
physical control channel is simulated using the Xilinx ISE
14.7 software.Verilog Hardware description language
(VHDL) is used to simulate the codes for each and every
block for PCFICH transceiver with unfolding and retiming
approach for efficient architecture. The CFI is detected as the
output of the after 15 time units.
6.1.1 Block coding

The input of the block code is 2 bit and the output of

this block code is 32 bit. It is analyzed based on the CFI
present in the system and also depicted according to the
application. The simulation waveform for the block code is
depicted in the Fig.9.

™

Fig.9 Simulation result for Block coding
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6.1.2 Scrambling and Descrambling

The input of the scrambler block is 32 bit and the output
of this scrambler block is also 32 bit. Here 31 gold sequence
also generated using the cell specific sequence generator. It
was analyzed based on the CFI present in the system and also
depicted according to the application. The original CFI value
is get back in receiver. The simulation waveform for the
block code scrambling and descrambling is depicted in the
Fig.10.

Fig.10 Simulation result for scrambling block

6.1.3 QPSK Modulation and Demodulation

The output of the 32bit scrambling sequence is given to
the input of the QPSK modulation and the reverse process is
the QPSK demodulation and the simulation result for QPSK
modulation and demodulation is shown in Fig.11.

= -

Fig.11 Simulation results of QPSK modulation and
demodulation

it

e

6.1.4 PCFICH Transceiver Qutput

The entire block of the transceiver architecture coded and
combined as the consequence of output to get the simulation
result as in Fig.12.

Fig.12 Simulation results of PCFICH Transceiver
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6.1.5 Unfolding and Retiming

The Output of the PCFICH transceiver is fed into the
unfolding and retiming process to get the efficient output of
minimum delay and maximize the efficiency. It is shown in
Fig.13.

Fig.13.Simulation results of Unfolding and Retiming

VII CONCLUSION

This paper describes about simulated results of each
and every block of the transceiver architecture. The output of
the entire block is combined and the total output of the
system in the receiver side is getting the CFI value. This
output will have larger delay due to the channel noise and
architecture flow. The unfolding concept is used at the CFI
of the receiver architecture to reduce the delay and power
consumption. The retiming is also used to reduce the number
of registers present in the architecture. The output of the
normal architecture will give the best result of time delay of
5 time units. The increased efficiency of architecture is 1.44.
The overall architecture result produced in our paper creates
the better performance than the previous one. In future work
the proposed work will be extended to minimize the number
of delays by the use of any other VLSI DSP concept
techniques.
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Abstract — The Back Propagation Network algorithm is
widely utilized in training neural networks, particularly in
the context of automated kidney stone classification using
image and data processing. Traditional methods for
classifying and detecting kidney stones in medical resonance
images rely on human examination, which is inherently
imprecise when handling large datasets. Magnetic
Resonance (MR) Images may exhibit noise due to operator
errors, leading to significant inaccuracies in image
processing for disease classification. However, the
integration of artificial intelligence, neural networks, and
feature extraction has demonstrated significant promise in
accurately identifying regions of interest using the back
propagation network algorithm. In this study, we employed
the Back Propagation Network for kidney stone detection,
involving two key stages: 1. Feature extraction using
principal component analysis and 2. Image classification
using Back Propagation Network (BPN). Additionally, we
introduced a segmentation method utilizing the Fuzzy
C-Mean (FCM) clustering algorithm. The performance of
the BPN classifier was evaluated in terms of training
execution and classification accuracies. Notably, the Back
Propagation Network exhibited precise classification
compared to alternative neural network-based methods.

Keywords— Renal Calculi, Back Propagation Network,
Magnetic Resonance Imaging, Artificial Neural Networks.

I. INTRODUCTION
The entities within the provided image undergo
processing using conventional image manipulation
techniques, including noise reduction and feature extraction,
aimed at identifying specific textured areas in the image.

To facilitate computer-based processing, the image is
initially converted into numerical format, enabling the
computer to analyze it. Each numerical value in the image
corresponds to a specific brightness level at a designated
location, referred to as a pixel. A digital image chosen for
analysis typically comprises 512 x 512 pixels, totaling
approximately 250,000 pixels. Modern computing systems
may handle larger-sized images.

Once digitized, three fundamental operations are
carried out on the image within the computer. Firstly, in
point operation, a single pixel in the input image contributes
to generating a pixel value in the output image. Secondly,
for local operations, the output image's value is influenced
by multiple pixels in the input image. Finally, in global
operations, each pixel in the input image contributes to
producing a pixel in the output image. These operations can
be applied individually or in combination to enhance and
compress the image. Image enhancement occurs when the
information within the image becomes more discernible.

Identifying object groups in real-time images represents

a significant breakthrough in image processing, marked by
the intricate challenges posed by variations in object
similarity within the same class. The complexity is further
compounded by distortions arising from cluttered
Ik H8H885236-Thanges in  scale, and  shifts

in  viewpoint, resulting in disparate appearances of
identical objects. Another layer of difficulty arises from images
that may look similar despite distinct classifications, adding to
the intricacies of classification problems. Consequently, models
designed for object classification must dynamically adapt to
accommodate class variability while maintaining the necessary
discriminative power to sift through true object occurrences in
visually chaotic images.

This paper delves into two distinct approaches for recognizing
and classifying objects, with a particular emphasis on addressing
the inherent challenges associated with object class recognition.
The primary goal of image classification is to accurately pinpoint
the region of interest within the analyzed image. The proposed
approach in this work concentrates on object class recognition
using exclusively edge information. This focused methodology
allows for efficient computations of matches between primary
images, leveraging geometric properties. This stands in contrast to
fragmented approaches that necessitate intricate analyses between
each individual edge pixel or changes in technical terminology

The back propagation network algorithm has demonstrated
superior performance in the context of kidney stone detection
within the aforementioned image processing framework. The term
"back propagation" signifies the reverse propagation of error,
wherein an error computed at the outer layer is retroactively
disseminated throughout the network's layers. Geometric
properties present a more straightforward challenge, as they can be
easily rectified to address similarities across various scales.
However, contour fragments lack scale invariance, requiring
additional steps to achieve it. One viable solution involves
rescaling through the introduction of aliasing effects, such as
adjusting the placement of edge pixels. Alternatively, remodeling
the imaging sizing before fragment extraction represents another
strategy, albeit at the cost of potential reductions in image
resolution or alterations in technical terminology.

The back propagation network algorithm has shown best
result for the above explained image processing for the kidney
stone detection. The phrase back propagation states the backward
propagation of error as an error determined at the outer layer is
distributed backwards throughout the network’s layers. Geometric
properties can be fixed easily, they solve similarities across scales.
But, contour fragments are not scale invariant. It must be rescaled
by introducing aliasing effects (for e.g., placement of edge pixels
apart), or to remodel the imaging sizing before extracting
fragments from the image. This may further reduce image
resolution.

In literature, it is shown that the standard nature of line
segments and definite shapes meet the requirements of the ability
to portrait intricate shapes and structures. As individual structures,
it appears to be less unique. When the same features are
combined, their features are enhances and thereby appears to be
adequately discriminative. A bi-level basic abstraction is being
performed. Initially, at the first layer it is performed with pairs of
primitives. Later, a learned number of shape indications. No
constraint is imposed to have standard values of shape-tokens. But
it also allows it to be repeated and adaptable to an
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Object class. This value influences a combination’s ability to
represent shapes, where simple shapes favor fewer shape-
tokens than challenging ones. Continuously, discriminative
combinations of varying complexity can be exploited to
represent an object class. We study this combination by
exploiting, demarcating the shape, geometric, and
fundamental restrictions. The shapes inhibit, describes the
visual approach of shape tokens, while geometric constraints
describe its spatial outline. Structural constraints establish
possible structures of an object by the relationships between
shape- tokens./change in technical word

II. IMAGE CATEGORIZATION

Primarily, image classification is founded on pixel color
considerations. Depending on the desired output
effectiveness, images can be maintained in their original state
or transformed into a different format. This minimizes
computational complexity and enhances system processing
time to yield efficient outcomes. The ensuing list delineates
various image types, each explained below.

A. Binary Image

A binary image exhibits two distinct pixel-level outcomes.
Typically, the colors black and white are employed, but any
two colors can be substituted. The foreground color represents
objects, while the rest of the image constitutes the background.
Binary images are often referred to as bi-level or two-level,
signifying that each pixel is stored as a single bit (0 or 1).
While commonly associated with black and white,
monochrome, or monochromatic terminology, it can encompass
any image with a single sample for each pixel.

B. Gray Scale Image

In a grayscale image, each pixel holds a single sample,
conveying information solely based on intensity. These images
exhibit varying shades of gray within the 0-255 value range,
with black (0) representing the weakest shade and white (255)
the strongest. Grayscale images are distinct from one-bit black-
and-white images, which are fundamental in computer imaging.
Unlike binary images, grayscale images feature multiple shades
of gray and are characterized by their monochromatic nature,
indicating the absence of color-based changes.

Grayscale images convey light intensity at each pixel
across the electromagnetic spectrum, captured at a single
frequency, rendering them monochromatic.

C. Color Image

A color image assigns color information to every pixel,
determined by three numbers. These values signify the color
decomposition in the three primary hues: red, blue, and green.
Essentially, an image is a vast two-dimensional array, encoding
properties of colors and pixels. Each pixel is coded in 3 bytes,
representing the three primary colors. Employing RGB
encoding, a total of 16.8 million distinct colors (256x256x256)
can be generated, adjustable to human vision.

II. METHODOLOGY

The detection of kidney stones is accomplished through the
utilization of a Back Propagation Network (BPN), which is
evaluated in terms of performance and classification metrics.
BPN proves to be an efficient and accurate tool for both quick
classification and the identification of kidney stones. Moreover,
it is adept at classigying patterns associated with malignant and
B%%l}lgg7 R T the back-propagation mechanism is

instrumental in adjusting the weights and biases of networks,
contributing to the minimization of squared error within the
network.

A graphical representation of the kidney stone detection process
is commonly referred to as a "Schematic Diagram for Kidney Stone
Detection" or simply a "Kidney Stone Detection Block Diagram."
Such diagrams visually outline the sequential stages and components
involved in the detection methodology, providing a clear overview
of the entire process.

In Figure 1, the block diagram illustrates the process of kidney
stone extraction, which involves a two-stage approach to distinguish
between normal and abnormal kidney images. The initial stage
involves training the network with a known dataset. Subsequently,
when subjecting a sample image, initial level classification is
achieved through feature extraction using the GLCM method. The
classification accuracy is further enhanced through preprocessing
before feature extraction. Image preprocessing, a term commonly
used, operates on images at the lowest level of abstraction, with
intensity images as input and output. The primary objective of
preprocessing is to refine image data by reducing unwanted
distortions and enhancing essential image features for subsequent
processing.

Following the back propagation network's classification of the
input image, the results indicate whether the input images represent
normal or abnormal kidney conditions. If the image is classified as
normal, the deduced image does not depict a kidney stone.
Conversely, if the image is deemed abnormal, the deduced image is
identified as depicting a kidney stone.

Sample Image

&

Image Pre-processing

&

Features (GLCM)

Fig 1 Block Diagram for Kidney stone Detection

III. RESULTS AND DISCUSSIONS

In Figure 2, the input image serves as the sample image for the
training system. Subsequently, the image undergoes preprocessing,
and through the utilization of GLCM-based feature detection, the
detection process is initiated. The preprocessed image is visualized
in Figure 3, revealing clearly defined edges from the original image.
This enhancement is instrumental in focusing on the region of
interest within the image, facilitating the initial stage classification
of image detection as normal or abnormal.

Figure 4 portrays the image after feature extraction, highlighting
the salient features obtained from the preprocessing stage. Finally,
Figure 5 illustrates the segmentation of stones from the image,
showcasing the successful isolation of kidney stones based on the
applied methodology. 36
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These  results collectively  demonstrate  the
effectiveness of the proposed approach in detecting kidney
stones through a systematic process of preprocessing, feature
extraction, and segmentation. The discussion will further
delve into the quantitative measures of classification
accuracy and performance metrics, providing a
comprehensive evaluation of the proposed kidney stone
detection methodology.

The isolated stone region plays a pivotal role in the
early detection of kidney stones. Additionally, individuals
undergoing medical treatment can be closely monitored to
document their response to the intervention. The method
allows for precise monitoring of stone sizes, presenting a
distinct advantage over alternative approaches. Due to
elevated levels of noise associated with other methodologies,
the efficiency of early detection and continuous monitoring is
notably superior in the analysis of MR images.

IV. CONCLUSIONS

This study employs the Back Propagation Network
(BPN) for the detection of kidney stones in MR images. The
two-stage detection process, involving feature extraction and
classification, successfully identifies stones within the
kidney. Through qualitative analysis, the method proves
effective in pinpointing the position of even small-sized
stones within the kidney. Notably, the Back Propagation
Network demonstrates superior precision in classification
compared to alternative neural network-based methods.

The method's advantages lie in its ability to accurately
separate stone regions from the images, making it well-suited
for the precise classification of kidney stone images and
enabling early detection. The results of this study highlight
the efficacy of utilizing the Back Propagation Network for
kidney stone detection in MR images, showcasing its
potential as a reliable and accurate tool in medical imaging
applications. Further research may explore enhancements and
optimizations to refine the methodology for broader clinical
applications.
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Abstract:

Design of power-efficient and high- speed
data path logic systems are one of the most
substantial areas of research in VLSI system
design. In digital adders, the speed of addition is
limited by the time required to propagate a carry
through the adder. The sum for each bit position
in an elementary adder is generated sequentially
only after the previous bit position has been
summed and a carry propagated into the next
position.

The CSLA is used in many computational
systems to alleviate the problem of carry
propagation delay by independently generating
multiple carries and then select a carry to
generate the sum. However, the CSLA is not area
efficient because it uses multiple pairs of Ripple
Carry Adders (RCA) to generate partial sumand
carry by considering carry input, then the final
sum and carry are selected by the multiplexers
(mux). The basic idea of this work is to use Binary
to Excess-1 Converter (BEC) instead of RCA in
the regular CSLA to achieve high speed and low
powerconsumption.

Keywords: CSLA, RCA, BEC, area-efficient, low
power, propagation delay.
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Introduction:

Design of high speed data path logic
systems are one of the most substantial research area
in VLSI system design. High- speed addition and
multiplication has always been a fundamental
requirement of high- performance processors and
systems.

The major speed limitation in anyadder is in
the production of carries and many authors have
considered the addition problem. The basic idea of
the proposed work is using n-bit Binary to Excess-1
Converters (BEC) to improve the speed of addition.
This logic can be implemented with Carry Select
Adder to Achieve Low Power and Area Efficiency.
The proposed 32-bit Carry Select Adder compared
with theCarry Skip Adder (CSKA) and Regular 32-
bit Carry Select Adder.

The main advantage of this Binary toExcess
Converter (BEC) is logic comes from the lesser
number of logic gates than the n- bit Ripple Carry
Adder (RCA). A structure of 4-bit Binary to Excess
Converter (BEC) and the truth table is shown in
Fig.1.1and Table 1 respectively.
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Fig: 1.1:4-bit Binary to Excess-1 Converter (BEC)
Table-1:
B[3:0] X[3:0]
0000 0001
0001 0010
1110 1111
111 0000

Table.1: Functional Table of 4-Bit BEC

B3B2BI1 BO

4{
4-Bit Binary
10 Excess-1

4// 4/’

8:4 mux

53 82 81 50
Fig.1.2. 4-b BEC with 8:4 mux

How the goal of fast addition is achieved
using BEC together with a multiplexer (mux) is
described in Fig.1.2,one input of the 8:4 mux gets as
it input (B3,B2, B1, and B0) and another input of the
MUX is the BEC Output.

ISBN: 978-81-965236-7-1

This produces the two possible partial
product results in parallel and the Muxes are used to
select either BEC output or the direct inputs
according to the control signal Cin.

The Boolean expressions of 4-bit BEC are
listed below, (Note: functional symbols, ~ NOT, &
AND, A XOR).

X0=~B0
X1=B0"B1
X2 =B2 " (B0 & Bl)
X3=B3" (B0 &B1&B2)

1. Carry Select Adder:

A carry-select adder is divided into sectors,
each of which — except for the least- significant —
performs two additions in parallel, one assuming a
carry-in of zero, theother a carry-in of one. A four bit
carry select adder generally consists of two ripple
carry adders and a multiplexer. The carry- select
adder is simple but rather fast, having a gate level
depth of O (Vn). Adding two n- bit numbers with a
carry select adder is donewith two adders (two ripple
carry adders) in order to perform the calculation
twice, one time with the assumption of the carry
being zero and the other assuming one.

After the two results are calculated, the
correct sum, as well as the correct carry, is then
selected with the multiplexer oncethe correct carry
is known. The design schematic of Carry Select
Adder is shown inFig.2.1.

4.3

H

= i | ] B e B =

 cif— e
[~—
| —
| —
| L
— )

Fig.2.1: The N-bit Ripple Carry Adder
Constructed by N set single bit Full-adder
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In the N-bit carry ripple adder, the delaytime
can be expressed as:

TCRA = (N-1) Tcarry + Tsum

In the N-bit carry select adder, the delaytime
is:
TCSA = Tsetup + (N/M) Tcarry + MTmux +Tsum

In our proposed N-bit area-efficient carry
select adder, the delay time is:
Tnew = Tsetup + (N-1) Tmux + Tsum

The carry select adder comes in the category
of conditional sum adder. Conditional sum adder
works on some condition. Sum and carry are
calculated by assuming input carry as 1 and O prior
the input carry comes. When actual carry input
arrives, the actual calculated values of sum and carry
are selected using a multiplexer.

The conventional carry select adder
consists of k/2 bit adder for the lower half ofthe bits
i.e. least significant bits and for theupper half i.e.
most significant bits (MSB*s) two k/bit adders. In
MSB adder*s one adderassumes carry input as one
for performingaddition and another assumes carry
input aszero. The carry out calculated from the last
stage i.e. least significant bit stage is used toselect
the actual calculated values of output carry and sum.
The selection is done byusing a multiplexer. This
technique ofdividing adder in to stages increases the
areautilization but addition operation fastens.

2. Carry Skip Adder:

A carry-skip adder consists of a simple ripple
carry-adder with a special speed up carry chain
called a skip chain. Carryskip adder is a fast adder
compared to ripple carry adder when addition of
large number of bits take place; carry skip adder has
O(\n) delay provides a good compromise in termsof
delay, along with a simple and regular layout This
chain defines the distribution of ripple carry
blocks, which composethe skip adder. A  carry-
skip adder is designed to speed up a wide adder by
aiding the propagation of a carry bit around a portion
of the entire adder.
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Actually the ripple carry adder is faster for
small values of N. However the industrial demands
these days, which most desktop computers use word
lengths of 32 bits like multimedia processors, makes
the carry skip structure more interesting. The basic
structure of Carry Skip Adder is shown in Fig.3.1.

B BG BG BG

TR

cl.ﬂ Cﬂ C)J (- ng

(B A

N LW S R S R S R SN

(a). Carry Propagation

h& 16 BG K6

bd obod ool o

e bR DR

!

Ml tiple xer

L 3

\Bypass

(b).Adding By Pass

Fig.3.1. Carry skip adder structure — basic
concept

3.1.1. 32-bit Carry Skip Adder

A carry skip divides the words to be added
in to groups of equal size of k-bits. Carry Propagate
pi signals may be used within a group of bits to
accelerate the carry propagation. If all the pi signals
within the group are pi=1, carry bypasses the entire
group as shown in Fig.3.1.1.

P=pi * pi+1 * pi+2 *... pitk
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Fig.3.1.1. 32-bit Carry skip adder

In this way delay is reduced as compared to
ripple carry adder. The worst- case carry propagation
delay in a N-bit carry skip adder with fixed block
width b, assuming that one stage of ripple has the
same delay as one skip, can be derived:

TCSKA = (b -1) +0.5+ (N/b-2) + (b -1)
=2b + N/b — 3.5 Stages

3. VLSI:

VLSI stands for "Very Large Scale
Integration". This is the field which involvespacking
more and more logic devices into smaller and smaller
areas.

e Simply we say Integrated circuit is many
transistors on one chip.
Design/manufacturing of extremely small,
complex circuitry  using modified
semiconductor material.
Integrated circuit (IC) may contain millions
of transistors, each a few mm insize.
Applications wide ranging: most electronic
logic devices.

3.1 VLSI Design Flow

3.1.1 Digital Circuit:

Digital ICs of SSI and MSI types have
become universally standardized and have been
accepted for use. Whenever a designer has to realize
a digital function,

ISBN: 978-81-965236-7-1

he uses a standard set of ICs along with a minimal set of
additional discrete circuitry. Consider a simple example of
realizing afunction as

On+l=Qn+AB)

Here on, A, and B are Boolean variables,
with O n being the value of Q at the nth time step.
Here A B signifies thelogical AND of A and B; the
»1T symbol signifies the logical OR of the logic
variables on either side. A circuit to realize the
function is shown in Figure. The circuit can be
realized in terms of two ICs — an A- O-I gate and a
flip-flop. It can be directly wired up, tested, and used.

Fig 4.1.1(a): Simple digital circuit
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With comparatively larger circuits, the task
mostly reduces to one of identifying the set of ICs
necessary for the job and interconnecting; rarely does
one have to resort to a micro level design. The
accepted approach to digital design here is a mix of
the top-down and bottom-up approaches as follows.

* Decide the requirements at the system level and
translate them to circuit requirements.

* Identify the major functional blocks required like
timer, DMA unit, register file efc., and say as in the
design of a processor.

* Whenever a function can be realized using a
standard IC, wuse the same —for example
programmable counter, mux, demux, efc.

* Whenever the above is not possible, form the
circuit to carry out the block functions using standard
SSI — for example gates, flip-flops, etc.

* Use additional components like transistor, diode,
resistor, capacitor, efc., whereveressential.

System requirements

k

Circuit requirements

Other Cs

by

PCB layout

Wiring & testing

v

Final circuit

» <
» <

Fig 4.1.1(b): Process flowchart

ISBN: 978-81-965236-7-1

Once the above steps are gone through, a
paper design is ready. Startingwith the paper design,
one has to do a circuitlayout. The physical location of
all the components is tentatively decided; they are
interconnected and the ‘“circuit-on paper” is made
ready. Once a paper design is done, a layout is carried
out and a net-list prepared. Based on this, the PCB is
fabricated and populated and all the populated cards
tested and debugged.

4. ROLE OF VHDL:

VHDL is an acronym for Very High Speed
Integrated Circuits Hardware description Language.
The language can be used to model a digital system
at many levels of abstraction ranging from the
algorithmic level to the gate level. The complexity of
the digital system beingmodeled could vary from that
of a simple gate to a complete digital electronic
system. The VHDL language can be regarded as an
integrated amalgamation of sequential,concurrent, net
list and waveform generation languages and timing
specifications.

5. Software Used:
XILINX:

Xilinx ~ software is used by the
VHDL/VERILOG  designers for  performing
Synthesis operation. Any simulated code can be
synthesized and configured on FPGA. Synthesis is
the transformation of VHDL code into gate level net
list. It is an integral part of current design flows.

Algorithm:

Start the ISE Software by clicking the
XILINX ISE icon.

Create a New Project and find the following
properties displayed.

43



NATIONAL CONFERENCE ON APPLICATIONS OF AI AND IoT IN ENGINEERING AND TECHNOLOGIES (NCAAIET-24)

==
E tew Project Wizard - Device Properties Al g
et Bt Derves sl Datge Pl fit S Promct
Propaty Nase Ve I
Praduct Caegony 7] v
Fanly Soxw) v
Dever LR -
Pachuge Flx& -
Spesd 4 -
Tograww Soumce Type
Sartpwee Tood ET MOV ey -
Couier SE Seaber AWTL Ao v
Profensd Larguage Yeky v
Fratie Ertanced (leogn Saewy (7
Erubis Veziage Flury O
Diaghty lcremerid Nessae C
Moelfo | [ eme [ Thees | [ Coel

Comparison Table Between CSLA Adders with
RCA and BEC in terms of timing (delay) and
power by using the device : xcv50-5-bg256 to
analysis

TIMING | POWER
REPORT

CSLA WITH | 36.876ns Tmw
BEC

CSLA WITH | 51.536ns 27mw
RCA

Create a VHDL Source formatting all inputs, outputs
and buffers if required. Which provides a window to
write the VHDL code, to be synthesized?

6. RESULTS:

CSLA WITH RCA IMPLEMENTATION
SYNTHESIS REPORT:
Release 8.21 - xst 1.31

Copyright (c) 1995-2006 Xilinx, Inc. Allrights
reserved.

--> Parameter TMPDIR set to
Jxst/projnav.tmp

CPU: 0.00/0.32 s | Elapsed : 0.00/0.00 s

--> Parameter xsthdpdir set to ./xst

CPU: 0.00/0.32 s | Elapsed : 0.00/0.00 s

--> Reading design: CSLA_32_RCA.prj

POWER REPORT OF CSLA WITH BEC:
Started: "Generate Power Data".

Loading device for application Rf_Devicefrom
file 'v50.nph' in environment C:\Xilinx.

"CSLA_32"is an NCD, version 3.1, devicexcv50,
package bg256, speed -5

Design load 35% complete

Process "Generate Power Data" completed
successfully.
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7. CONCLUSION

Addition is the most common and
often used arithmetic operation on microprocessor,
digital signal processor, especially digital computers.
Also, it serves as a building block for synthesis all
other arithmetic operations. Therefore, regarding the
efficient implementation of an arithmetic logic unit,
the adder structures become a very critical hardware
unit.

In any book on computer arithmetic,
someone looks that there exists a large number of
different circuit  architectures with different
performance characteristics and widely used in the
practice. Although many researches dealing with the
adder structures have been done, the studies based on
their comparative performance analysis are only a
few.

Digital Adders are the core block of DSP
processors. The final carry propagation adder
(CPA) structure of many adders constitutes
high carry propagation delay and this delay
reduces the overall performance of the DSP
processor. In this project, qualitative evaluations of
the CSLA adder with and without BECarchitectures
are given. Among the huge member of the adders we
wrote VERILOG (Hardware Description Language)
code for Carry skip and carry select adders to
emphasize the common performance properties
belong to their classes. With respect to delay time
and power consumption we can conclude that the
implementation of CSLA with BEC is efficient. The
main advantage of this BEC logic comes from the
lesser number of logic gates than then-bit Full Adder
(FA) structure.

Now a day‘s Carry Select Adder (CSLA)
used in many data-processing processors toper form
fast arithmetic functions. That’s why we have
designed a configurable adder with minimal delay
overhead, and power efficient. CSLA RCA can be
replaced by CSLA BEC Where the speed and power
are the major constraints. The proposed CSLA BEC
consumes only 17mw which is very less when
compare to the existing CSLA RCA which consumes
37mw.
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Abstract — Artificial Intelligence (AI) emulates human
intelligence through computer-based simulations,
functioning akin to human beings. As a key driver of the 4.0
industrial revolution, AI plays a pivotal role in enhancing
education, particularly in English Language Teaching
(ELT). This library research aims to explore the significance
of Al in ELT and investigate its various applications. The
findings reveal that AI contributes to creating an optimal
learning environment for English acquisition. Its substantial
capacity allows for the customization of learning
atmospheres, enabling learners to engage multiple senses
while honing English skills based on their proficiency levels,
vocational requirements, or personal interests.

Al facilitates real-life simulated dialogues, including
spoken English, and enhances practical skills such as written
communication. This results in heightened student
engagement and optimizes the overall impact of English
language instruction in ELT. The evolution of technology
and platforms makes learning English more accessible, with
Al technology presenting opportunities to refine language
skills. A plethora of ELT applications grounded in Al, such
as Google Translate, Text to Speech (TTS), English Able,
Orai, Elsa, Chatbot, Duolingo, Neo platforms, and others,
serve as smart machines capable of simulating human-like
intelligence. These technologies offer diverse learning
experiences, making it easier for students to comprehend
and master the English language.

Keywords— Artificial Intelligence, English Language,
Learning, Teaching

I. INTRODUCTION

The industrial era has compelled individuals to adapt
swiftly to rapid changes. The advent of globalization and the
fourth industrial revolution has ushered in novel forms of
creativity, opportunities, and challenges, particularly in the
realm of technology. Consequently, technology assumes a
crucial role in disseminating information through various
mediums such as text, images, and sound, as highlighted by
Rahayu and Pujiyono (2017). The primary purpose of
technology is to streamline human tasks and activities. Among
the technologies undergoing intensive development, Artificial
Intelligence (AI) stands out as a noteworthy example.

Artificial Intelligence (AI) stands out as a facet of
computational creativity, garnering increased attention for the
development of Al technologies (Cheng & Day, 2014). Various
Al technologies have been implemented to imbue computers
with creativity, as highlighted by Rahman (2009, p. 343). These
technologies involve creating software capable of autonomous
functions such as knowledge filtering and computational tasks,

contributing to areas like student searches.
ISBN: 978-81-965236-7-1

Al, also known as Machine Intelligence (Mehrotra,
2019), strives to emulate human intelligence in computer
systems and robotic devices (Karsenti, 2019). It encompasses the
prediction of machine intelligence through the demonstration of
natural intelligence exhibited by humans, essentially infusing
machines with human-like cognitive abilities. The field of Al as
defined by Mehrotra (2019), explores the analysis and
development of smart machines and applications, aiming to
make machines think and behave intelligently, akin to human
beings.

The term "AI" comprises "artificial" and "intelligence"
(Ahmet, 2018). "Artificial" denotes something simulated, not
entirely real but not necessarily fraudulent. On the other hand,
"intelligence" encompasses various complex attributes such as
reasoning, self-knowledge, understanding, emotional awareness,
preparation, consciousness, and creativity.

Joshi (2019, p. 4) emphasizes that Al does not
necessarily imply creating an incredibly smart computer that can
solve all problems; rather, it involves building machines capable
of human-like actions. The objective of Al is to develop
computer software or hardware systems that exhibit human-like
thought processes or display traits traditionally associated with
human intelligence (Campesato, 2020). Al, as a theoretical
concept, can perform tasks typically involving human
intelligence, including speech understanding, language
awareness, decision-making, and visual perception.

Al plays a pivotal role in language education, offering
tireless and individualized training, providing learners with
abundant feedback and scaffolding activities crucial for fluency
development. The promise of Al lies in its potential to expedite
skill development.

Kaur & Gill (2019) assert that Al represents a digital
endeavor to achieve human-level intelligence through various
computational processes. It encompasses advanced technologies
that enable humans to perceive, comprehend, function, and learn
from machines. Al, as a branch of computer science, emphasizes
thinking and acting like humans, borrowing human intelligence
traits and incorporating them in a computer-friendly manner.
Tasks such as learning, planning, decision-making, and language
understanding can be performed by Al

The integration of technology and digital platforms has
facilitated English language teaching and learning, offering
opportunities for skill enhancement. However, the development
of an English class model utilizing Al should complement, rather
than replace, traditional teaching methods. Ribeiro (2020)
underscores the pragmatic use of Al in English Language
Teaching (ELT), especially given the systematic grammatical
structure of the English language.

46



NATIONAL CONFERENCE ON APPLICATIONS OF AI AND IoT IN ENGINEERING AND TECHNOLOGIES (NCAAIET-24)

In conclusion, this research seeks to comprehend the
role of Artificial Intelligence (AI) and investigate Al
technologies in English Language Teaching (ELT), recognizing
the potential for transformative impacts on education and
language learning processes.

II. METHOD

This constitutes a library-based research endeavor,

involving the systematic collection of data or scholarly writings
with the specific goal of addressing the research objective or
amassing bibliographic information. It is an investigative
process conducted to tackle a problem, grounded in a meticulous
and comprehensive exploration of pertinent library materials.
Notably, one distinguishing feature of library research is the
direct engagement of the researcher with textual sources, as
articulated by Zed (2004, p. 4). The forthcoming analysis will
encompass an exploration of various reference books, journals,
and the findings of previous related studies, establishing a
theoretical foundation for the subject under investigation.
The data sources utilized in this research encompass books,
journals, and internet sites pertinent to the selected topic. The
researcher draws upon a diverse range of books and journals
related to the research topic to gather comprehensive research
data. The method employed for data collection in this analysis is
documentation, entailing the search for information within
documents, books, articles, papers, posts, newspapers, and other
relevant sources. However, in this study, an evaluation of
concepts and theories is prioritized, relying on the existing
literature, particularly drawing insights from various articles
published in reputable scientific journals.

Following the collection of all pertinent data, the
subsequent phase involves data analysis to derive meaningful
conclusions. Employing content analysis techniques is crucial
for ensuring accurate and reliable results in the data analysis
process. Content analysis, a form of study involving a
thorough scrutiny of the contents of written materials, is
chosen because the nature of the data necessitates a
descriptive elucidation.

II1. FINDINGS AND DISCUSSION

Relationship between Artificial Intelligence and English
Language Teaching

Al-assisted devices form a subset within computer-
assisted language learning (CALL), particularly in the context of
foreign language learning. The field of Al brings forth a plethora
of advancements in foreign language education, propelled by the
exponential growth in natural language processing and
technologies adept at handling vast amounts of data (Li, 2020).
English Language Teaching (ELT) holds a crucial position as an
educational objective, aiming to enhance students' ability to
engage globally (Mukhallafi, 2020). The expansive development
of natural language processing and technologies proficient in
managing big data has enabled Al to provide a wide array of
improvements in the realm of foreign language education.

Teaching English through artificial intelligence (Al) is
a dynamic and challenging domain (Zhu, 2017). Al technologies
have the potential to make classrooms accessible to individuals
of diverse linguistic backgrounds or those with visual or
auditory impairments, fostering inclusivity on a global scale
(Marr, 2018). As highlighted by Gawate (2019), Al serves as a
crucial support system, benefiting both English language
students and teachers. This assertion is echoed by Li (2017),
ISBN: 978-81-965236-7-1

who states that "Artificial intelligence also functions as a tool for
enhancing English teaching." In the realm of Al, the integration
of language literacy and digital literacy proves to be a synergistic
approach to enhancing global competence, particularly in
English language acquisition. The importance of personalized
content remains pivotal in digital learning technology, with
adaptive systems leveraging big data and artificial intelligence
now readily available.

In the current study, Mukhallafi (2020) defines artificial
intelligence (Al) as the utilization of Al systems for enhancing
the teaching and learning of English, specifically focusing on
improving the organization, arrangement, and selection of
instructional content. This approach aims to diversify
instructional sources and educational streams based on learners'
proficiency levels. Additionally, Al is employed to individualize
self-study procedures, simulate intelligent and expert systems,
and establish innovative teaching techniques and assessment
methods. Wang (2019), in his research titled "Research on
Artificial Intelligence Promoting English Learning Change,"
explores the relationship between Artificial Intelligence and
English teaching, elucidating the connection as follows:

1. Artificial intelligence changes the atmosphere in which
English is learned. Artificial intelligence offers a good
learning atmosphere for immersive English learning.
Through integrating and logically interpreting
information such as images, sound, and text in an
intelligent device, English learning becomes more
stereoscopic and visual. Students communicate with Al
through the interface between man and computer, which
not only improves the validity of language environments.
This statement is also supported by (Zilberman, 2019)
that Al has a significant ability to create a personalized
atmosphere in which adult learners use all their senses to
concurrently exercise English skills in conjunction with
their present level of English or occupational needs or
wishes.

2. Artificial Intelligence optimizes the teaching impact of
English. AI will provide a real simulation dialog
platform for the teaching and learning of English in
English. We will help students make better use of
English words, spoken English, and English writing, and
develop their comprehension skills. Not only can the
cultural and customs awareness ofthe various English-
speaking countries collected in Al be used to
communicate and connect with students, but it can also
significantly enhance the interest of students in learning
English.

3. Artificial Intelligence increases the practical skill of the
students in English class. Artificial Intelligence (Al) is
currently the hotspot technology material of social
science within the industry. The application of science
and technology in English Language Teaching (ELT)
requires that teachers and students understand the ability
to work the system and solve problems in time.
Therefore, as Al is applied to English teaching, it
increases the practical operational capacity of the
students.

According to Gawate (2019) in his article entitled
“Artificial Intelligence (AI) Based Instructional Programs in
Teaching-Learning of English Language” states that any
advantages of Al-based English language teaching and
learning instructional programs are:
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1. Friendly need-based instructional programs for
consumers. The Al-based teaching software combines
aim learners and their contextual needs. It is laid down
with the learners' clear expectations and exact criteria.
English language teaching-learning misleads to no
endpoint without analyzing learners' needs.

2. Qualitative contents: through Artificial Intelligence, it is
possible to create qualitative teaching-learning material
that operates on all levels of language such as hearing,
speaking, reading, and writing.

3. Supplementary teacher and student support system. As
an external support mechanism, Al plays a critical
function for students and teachers of the English
language. AI, when it incorporates humanized
knowledge, will do this at anytime and anywhere with
precise assistance. While Al-based services are built-in,
the position of educators is not denied.

4. Fast feedback system: Al-based systems can be built to
learn English in a variety of ways to get feedback. It can
be used in Al-based instructional programs to quantify
and interpret the input according to the needs of the
students, such as gradation, review, cross verification,
and in-depth presentation. All facets of the students'
success are assessed.

5. Changing the teacher's role as a guide and director. It is
difficult to change the position of the instructor as a
guide and director and exclude the teacher from the
method. Al-based systems only modify the teacher's role
in the ELT process. Students should be led and assisted
by teachers. The teacher can handle and manage such an
Al-based program that needs a few manual
modifications, and teachers can do it. Al-related
instructional services can only be an aid in teaching-
learning of the English language.

6. Connectivity globally. For some Al-related instructional
systems, it gives students all the possibilities. Owing to
Artificial Intelligence, spatial and time constraints are
solved. It is possible to exchange knowledge from
quality organizations as well as from organizations. This
is truly incredible access to Al-based instructional
software. With the help of facial recognition, voice
recognition, and movements of the students, it allows
remote access. In short, all student behaviors can be
managed with Al-based applications.

7. Teaching-learning personalization in English. As per the
demand and needs of the students, the course can be
created. It can be student-centered in its personalization.

8. The Al-based learning platform helps learners to learn at
their speed, to repeat topics, and to highlight items that
they have issues with to involve them with activities, to
cater to their interests, etc. For the advancement of
teaching-learning  English, Al-based instructional
programs are tailored. It emphasizes the need-based
creation of the English course material.

Artificial Intelligence Technology in English Language
Learning

Artificial intelligence technology is a technology that
explores how the robot can complete the intelligent work
that only human beings can complete initially as one of the
world's most advanced information systems (Han, 2019).
Technology also develops in such a way that it becomes
more advanced and makes it easier for us to do some work,
such as teaching and learning English. One technology that
is often discussed in the wider community is artificial
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intelligence technology. Technology is opening up many new
possibilities for language learning (Fryer & Carpenter, 2006).

Luo & Cheng (2020) states that teaching foreign
languages is powered by Artificial Intelligence (AI)
technologies. The challenges of short teaching hours, limited
space, limited resources, and a monotonous measurement
method can be solved efficiently by Artificial Intelligence
(AI) technology, etc. Thornton (2007, p. 1) defines that
almost all programs/technologies Artificial Intelligence (AI)
can be said to be doing some form of problem-solving. It
means that Artificial Intelligence (AI) is a broad area of
science that incorporates this dynamic problem-solving and
human-like capacity to sense behavior and purpose. (Cobar,
2019).

The goal of Al can create smart machines that think and
act like humans, with the abilityto simulate intelligence and
produce decisions through a process in a similar manner to
humanreasoning (Salvaris et al., 2018, pp. 3—4). Al works by
combining the presence of several data, repetitive processing,
and intelligent algorithms. This allows the software to learn
automatically from the patterns or features that exist in the
data. Al is a very broad field of study. The scope of theories,
methods, technologies, and sub-fields that exist in Al is varied
including machine learning, neural networks, cognitive
computing, computer vision, and scientific language
processing. When humans communicate with others by using
a language, they may employ, almost effortlessly or
extremely complex and still little understood process
(Nilsson, 2014). Thus a computer system capable of
producing and interpreting fragments of the English language
has been very difficult to create. One cause of the challenge is
that language has arisen within intelligent beings as a means
of communication.

Teaching and learning English has become easier with
the development of digital platforms. Artificial intelligence
(AI) technology now offers the opportunity to improve
English language skills. Language literacy and digital literacy
are a neat combination to improve global competence. Al
bases its process on the text processing of a language. The
more sophisticated the Al, the more and more accurate the
language he mastered. Therefore, the use of Al technologies
would strengthen foreign language teaching and learning.
(Yingsoon, 2021).

Al plays a role in conveying various information and also
helps in making the English learning process even more
effective. The existence of various kinds of learning
technology makes it easier for these learners to understand
what has been explained by the teacher. Even students also
have the ease of learning even without having to face the
teachers directly. There are so many choices of language
learning applications based on the technology of Artificial
Intelligence (AI) which can be used by both English
educators and students/learners. Some examples of Al
technology that can be used in English language learning are
as follow:

1. Google Translate
Google has created an enormous suite of tools for users,
but after their original search engine, possibly the most
important application is Google Translate which can be
accessed on http.google.com/translate  (Smallwood,
2015, p. 51). Text speech has even been replaced by a
translator. Applications like Google Translate are
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already integrated with Google Board. So translating
Indonesian to English, or vice versa is as easy as typing
on a keyboard. Covili (2016) states that there are five
things about Google Translate, they are: Google
Translate can translate into up to 50 different languages.
The users can translate entire documents using Google
Translate. Google Translate can pronounce words in
the new language and provide definitions of the words.
By using the mobile app for ,translate™, the users can
translate street signs on the fly. Google Translate also
can translate websites into a variety of languages.

Concerning teaching and learning English, Google
Translate as a translator is the main function, namely as
an online translator. Students can use it to translate
words/phrases/sentences/paragraphs from Indonesian
English or Indonesian English which are used a lot in
Indonesian English translation activities. Google
Translate can be used to check the spelling of words that
arise due to typos. It is very useful when it comes to
checking the English spelling. Google Translate can be
used as a tool to learn foreign language word
pronunciation. For students who want to learn English
for free, especially how to pronounce words, google
translate can be used.

Text to speech (TTS)

Google Translate adds text to speech as an
additional feature. The text to speech feature of Google
Translate provides various languages to be spoken, from
words that are translated from various languages such as
English. The text to speech feature in Google Translate
can read text with a less flat intonation and is smoother
than the others. A Text- To-Speech (TTS) system can be
defined as a system that can convert text into speech
automatically through phonetization (the arrangement of

phonemes to form speech). A TTS system can
pronounce any word because the vocabulary is
unlimited.

Concerning teaching and learning English, Text-To-
Speech (TTS), can convert computer-generated text into
pronunciation (audio), where the resulting pronunciation
can be adjusted for speed, intonation, and the output
audio format to be saved in the form ofan audio file.
TTS technology can streamline the teaching and
learning process and complement the learning media
for English subjects, especially in the English laboratory
(Yudhistiro, 2016).

English Able

English ABLE is an Assessment-Based Learning
Environment for English grammar. This technology was
developed by Zapata-Rivera et al (2007). Assessment-
based learning environments (ABLE) use assessment
knowledge to direct instruction from a variety of sources
(e.g. formative and summative). Concerning teaching
and learning English, English ABLE refers to a learning
environment that focused on tests to help English
language learners (ELLs) learn about grammar in
English. English ABLE uses a TOEFL CBT job library
to build new sets with improved assignments aimed at
unique ELL component skills. An adaptive, scaffolded
learning environment, also offers packages for learners
to help students master facets of English grammar.
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4.

Orai

Orai's perfect option for public speaking. It can not
only be used to support a teacher but can also be used as
a teacher. Orai is getting excellent reviews and is
enjoyable to use. Orai is user-friendly. Improving your
oratory skills is a quick, self-directed strategy.
Concerning teaching and learning English, Orai's
strengths are being able to detect how many words we
say to detect how many fillers we say while we speak.
Using Orai in class, the teachers can combine it with
English speaking subject matter at that time, such as
describing people, then give students about 15 minutes to
use Orai and after that chooserandomly to come forward
to practice speaking immediately. Orai provides several
features designed to hone students' speaking skills,
namely Lessons, Practice, Progress, and Recordings.
Each of the main features has interesting content and can
be studied repeatedly to hone these speaking skills. In the
'Lessons' feature, those who want to practice speaking
can learn and practice their speaking skills on the
content provided. Each content consists of three content
stages that must be completed before you can learn the
next lesson content. Orai is an application purposed to
help students to be better English speakers (Suryani et al.,
2019).

Elsa

English Learning Speech Assitant (ELSA) and
designed by Vu Van in 2015, and is based in San
Francisco, United States. This application makes use of
Artificial Intelligence (AI) and speech recognition to help
improve and perfect English pronunciation. ELSA
(English Learning Speech Assistant) Speak is an
application for learning English that applies artificial
intelligence and speech recognition. This technology
allows for a two-way learning process, for example, the
users can pronounce certain words or sentences, then the
system will perform analysis and provide corrective
input. The ELSA framework is trained to use voice data
of people speaking English with multiple accents, to
recognize the speech patterns of non-native speakers,
distinguishing them from most other speech recognition
technologies. Users are given an assessment test to
determine their level of proficiency. ELSA provides
scores ranging from zero to 100, with most native
speakers scoring 95 or above. The results help ELSA
personalize the user's learning path, highlighting which
sounds hit the spot, and what else needs tweaking. ELSA
makes suggestions for specific lessons according to the
user's abilities. Concerning teaching and learning
English, Application ELSA (English Learning Speech
Assistant) Speak is an application for learning English
that applies artificial intelligence and speech recognition
to help students improve their English speaking skills.
This technology allows for a two-way learning process,
for example, users can pronounce certain English words
or sentences, then the system will perform analysis and
provide corrective input (Eka, 2020).

Chatbot
Chatbots as one of the artificially intelligent
conversational systems are the latest technologies

designed to communicate both with humans and
computers automatically (Nghi et al., 2019). Several
previous studies have proven the use of chatbots as a
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learning medium, especially learning English (Afrianto
et al., 2019).

Concerning teaching and learning English, the
Chatbot application that is built will act as an English
conversation partner. Conversations, in general, can be
carried out orally or in writing so that it should be
possible for the user to be able to practice both. To
support the purpose of the chatbot application as a
medium for English conversation training, a grammar
error correction feature and a user's daily log feature are
needed. The responses obtained included the location of
the errors, suggestions for replacing words/sentences,
and descriptions of errors. This is an effort to minimize
errors in the user's sentence structure. Then the daily log
feature is useful for measuring the extent to which the
user's practice progresses in conversation mastery and
English sentence structure. That way, users not only
familiarize themselves with conversational English, but
also get corrections and assessments of their practice.
The simple chatbot function starts with the message the
user sends. The NLP (Natural Language Processing) and
chatbot then interpreted the message by referring to the
message according to the current database (Haristiani,
2019).

Duolingo

Duolingo is a web that is used to learn foreign
languages. Duolingo is a language learning application
that uses a game method by matching words and filling
in the blank parts of sentences. This method aims to
teach the grammar, words, and phrases needed in a
sentence. Concerning teaching and learning English,
Any student at any level of English can learn a new
science with Duolingo. So that the learning materials
obtained by users match their abilities, Duolingo
conducts tests first. After taking the test, Duolingo users
will know what level of English they are at. Only then
will Duolingo provide English material that has been
adapted to the user's abilities. Not only about grammar,
but Duolingo is also equipped with learning vocabulary,
terms, and so on. Duolingo's English teaching method is
also designed to be gaming-like and "competitive" with
other users. That way, users of this application can see
the development of English language skills that have
been learned so far.

Neo

Nexgen English Online Co., an English application
company from California, United States, launched the
neo application, a global English language learning
system. Neo is an integrated learning solution via
cellphone to gain proficiency in English that can adapt to
the development of user learning through artificial
intelligence and voice recognition systems. Nexgen Neo
is a new solution to learning English. Neo is an
application that is effective, flexible, and easy to operate
for users who have an active lifestyle. With an easy-to-
use interface, an adaptive learning system using
international ~ standard  English  technology and
certificates, Neo also presents a different experience for
each user. Artificial intelligence (Al) in the neo Study
application regularly analyzes user behavior and data to
then provide content that automatically adapts as users
progress.
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Concerning teaching and learning English, Neo helps
users master English faster as if they were accompanied
by an expert personal teacher. Through the neo Study
application, users will use the advanced speech
recognition feature which trains them to correct the
pronunciation of each word until they become proficient
in speaking English.

The benefits of using Al tools in English language
learning are: 1) Al can do things that cannot be achieved
by individuals, such as evaluating English down to the
phoneme and understanding how your language skills
have progressed almost immediately over time. 2) At any
moment, wherever they are genuinely accessible
(sometimes even without the internet). 3) Al tools for
learning spoken English are a more accessible and
successful alternative. 4) They are more scalable and can
serve a lot more students than people do. 5) They can
accelerate learning by an increased level of instruction,
with human teachers alone becoming difficult with such
frequency. 6) For those who lack trust in their speech
capacity, Al instruments have a pressure-free learning
environment.

II. CONCLUSION

Artificial intelligence endeavors to create robots
endowed with intelligence comparable to, or even
surpassing, human intelligence. The expectations for
artificial intelligence encompass a broad spectrum of
capabilities designed to simplify tasks for humans,
including natural language processing, perception,
reasoning, movement, object manipulation, knowledge
acquisition, and learning. The ultimate goal of
developing such advanced machines is to enhance
efficiency by reducing the time required for various
activities. Through the utilization of artificial
intelligence, decision-making becomes more cost-
effective, contributing to overall efficiency.

The evolution of digital platforms has facilitated the
process of learning English. The integration of computer
and cell phone technologies not only expands
opportunities for people worldwide but also amplifies the
incorporation of artificial intelligence in language
learning. Personalized content emerges as a pivotal
aspect of digital learning technology, with the availability
of adaptive systems leveraging big data and artificial
intelligence. This enables tailoring the approach to
learning English based on the unique needs and schedules
of individual users.

IV.REFERENCES

1.Afrianto, I., Irfan, M. F., & Atin, S. (2019).
Aplikasi Chatbot Speak English Media Pembelajaran
Bahasa Inggris Berbasis Android. Komputika :
Jurnal Sistem  Komputer, 8(2), 99-109.
https://doi.org/10.34010/komputika.v8i2.2273.

2.Ahmet, C. (2018). Artificial Intelligence: How
Advance Machine Learning Will Shape The Future
Of Our World. Shockwave Publishing via Publish
Drive.

50



NATIONAL CONFERENCE ON APPLICATIONS OF AI AND IoT IN ENGINEERING AND TECHNOLOGIES (NCAAIET-24)

3.Campesato, O. (2020). Artificial Intelligence,
Machine Learning, and Deep Learning. Stylus
Publishing, LL.C.

4.Cheng, S.-M., & Day, M.-Y. (2014). Technologies
and Applications of Artificial Intelligence: 19th
International Conference, TAAI 2014, Taipei,
Taiwan, November 21-23, 2014, Proceedings.
Springer.

5.Cobar, J. (2019). Artificial Intelligence: Data
Analytics and Robot Learning in Practice and
Theory. Self Publisher.

6.Covili, J. J. (2016). Going Google: Powerful Tools
for 21st Century Learning. Corwin Press. Devi, K.
G., Rath, M., & Linh, N. T. D. (2020).
Artificial Intelligence Trends for Data Analytics
Using achine Learning and Deep Learning
Approaches. CRC Press.

7.Eka, 1. (2020, February 20). Aplikasi ELSA Speak
Ekspansi ke Indonesia, Fokus Tingkatkan
Kemampuan Berbicara Bahasa Inggris. Dailysocial.
https://dailysocial.id/post/elsa- aplikasi-belajar-
bicara-bahasa-inggris

8.Fryer, L., & Carpenter, R. (2006). Bots as
Language Learning Tools. Language Learning &
Technology, 7.

9.Gawate, S. (2019). Artificial Intelligence (Al)
Based Instructional Programs in Teaching- Learning
of English Language.
https://doi.org/10.33329/ijelr.64.69

10. Gawate, S. P. (2019). Artificial Intelligence (AI)
Based Instructional Programs in Teaching- Learning
of English Language. International Journal of English
Language, Literature and Translation Studies (IJELR),
6, 6.

11.Han, B. (2019). Application of Artificial
Intelligence in Autonomous English Learning
among College Students. International Journal of
Emerging Technologies in Learning JET),
14(06), 63-74. https://online-
journals.org/index.php/i-jet/article/view/10157

12.Haristiani, N. (2019). Artificial Intelligence (AI)
Chatbot as Language Learning Medium: An inquiry.
Journal of Physics: Conference Series, 1387,
012020. https://doi.org/10.1088/1742-
6596/1387/1/012020

13.Joshi, A. V. (2019). Machine Learning and
Artificial Intelligence. Springer Nature.

14 Karsenti, T. (2019). Artificial intelligence in
education: The urgent need to prepare teachers for
tomorrow"'s schools. Formation et Profession, 27(1),
105. https://doi.org/10.18162/fp.2019.a166

ISBN: 978-81-965236-7-1

15.Kaur, D. J., & Gill, N. S. (2019). Artificial
Intelligence and Deep Learning for Decision
Makers: A Growth Hacker’s Guide to Cutting Edge
Technologies. BPB Publications.

16.Li, R. (2020). Using Artificial Intelligence in
Learning English as a Foreign Language: An
Examination of IELTS LIULISHUO as an Online
Platform. Journal of Higher Education Research, 1.
https://doi.org/10.32629/jher.v1i2.178

17.Luo, M., & Cheng, L. (2020). Exploration of
Interactive Foreign Language Teaching Mode Based
on Artificial Intelligence. 2020 International
Conference on Computer Vision, Image and
DeepLearning  (CVIDL), 285-290.
https://doi.org/10.1109/CVIDL51233.2020.00-84

18.Marr, B. (2018, July 25). How Is Al Used In
Education—Real World Examples Of Today AndA
PeekIntoTheFuture.Forbes.
https://www.forbes.com/sites/bernardmarr/2018/07/2
5/how-is-ai-used-in-education- real-world-examples-
of-today-and-a-peek-into-the-future/

19.Mehrotra, D. D. (2019). BASICS OF
ARTIFICIAL INTELLIGENCE & MACHINE
LEARNING. Notion Press.

20.Mukhallafi, T. R. A. (2020). Using Artificial
Intelligence for Developing English Language
Teaching/Learning: An Analytical Study from
University Students™ Perspective. International
Journal of English Linguistics, 10(6), 40.
https://doi.org/10.5539/ijel.v10n6p40

21.Nghi, T. T., Phuc, T. H., & Thang, N. T.
(2019). Applying Ai Chatbot For Teaching A
Foreign Language: An Empirical Research. 8(12), 6.

22.Nilsson, N. J. (2014). Principles of Artificial
Intelligence. Morgan Kaufmann.

23.Rahayu, S., & Pujiyono, W. (2017). Media
Pembelajaran Kecerdasan Buatan Pokok Bahasan
Metode Pelacakan Menggunakan Multimedia Pada
E-Learning. JSTIE (Jurnal
SarjanaTeknikInformatika)(E-Journal),5(1),136—145.
https://doi.org/10.12928/jstie.v5i1.10824

24.Rahman, S., Mahbubur. (2009). Methods and
Applications for Advancing Distance Education
Technologies: International Issues and Solutions:
International Issues and Solutions. IGI Global.

25.Ribeiro, R. (2020, March 9). Artificial
Intelligence in  English language learning.
Cambridge.Org.https://www.cambridge.org//elt/blog
/2020/03/09/artificial- intelligence-english-language-
learning/

51



NATIONAL CONFERENCE ON APPLICATIONS OF AI AND IoT IN ENGINEERING AND TECHNOLOGIES (NCAAIET-24)

26.Salvaris, M., Dean, D., & Tok, W. H. (2018).
Deep Learning with Azure: Building and Deploying
Artificial Intelligence Solutions on the Microsoft Al
Platform. Apress.

27.Shin, M.-H. (2018). How to use artificial
intelligence in the English language learning
classroom. Indian Journal of Public Health Research
& Development, 9(9), 557.
https://doi.org/10.5958/0976-5506.2018.01058.6

28.Smallwood, C. (2015). The Complete Guide to
Using Google in Libraries: Research, User
Applications, and Networking. Rowman &
Littlefield.

29.Sridhar, G. S. (2018). Artificial Intelligence: The
Future Way of Technology. G.S.SRIDHAR.
Suryani, L., Syahrizal, T., & Fauziah, U. N. E.
(2019). Using Orai Application in Teaching

Pronunciation. Indonesian EFL Journal,
5(2), 93-102.

https://journal.uniku.ac.id/index.php/IEFLJ/article/v
iew/1835  Thornton, C. (2007). Artificial

Intelligence. New Age International. Wang, R.
(2019). Research on Artificial Intelligence
Promoting English Learning Change. Proceedings
of the 3rd International Conference on Economics
and Management, Education, Humanities and Social
Sciences (EMEHSS 2019). Proceedings of the 3rd
International Conference on Economics and
Management, Education, Humanities and Social
Sciences (EMEHSS 2019), Suzhou City, China.
https://doi.org/10.2991/emehss-19.2019.79

30.Whitby, B. (2009). Artificial Intelligence. The
Rosen Publishing Group, Inc.

31.Yingsoon, G. Y. (2021). Using Al Technology to
Support Speaking Skill Development for the
Teaching of Chinese as a Foreign Language
[Chapter]. Multidisciplinary Functions of Blockchain
Technology in Al and IoT Applications; IGI Global.
https://doi.org/10.4018/978-1-7998-5876-8.ch010

32.Yudhistiro, K. (2016). Pemanfaatan Teknologi
Text-To-Speech Sebagai Media Pembelajaran Pada
Laboratorium Bahasa Inggris. Jurnal Teknologi Dan
Manajemen  Informatika, 2(1), Article 1.
https://doi.org/10.26905/jtmi.v2i1.622

33.Zapata-Rivera, D., Vanwinkle, W., Shute, V.,
Underwood, J. S., & Bauer, M. (2007). English
ABLE. Proceedings of the 2007 Conference on
Artificial Intelligence in Education: Building
Technology Rich Learning Contexts That Work,
323-330.

34.7Zed, M. (2004). Metode Penelitian Kepustakaan.
Yayasan Obor Indonesia.

ISBN: 978-81-965236-7-1

35.Zhu, D. (2017). Analysis of the Application of
Artificial Intelligence in College English Teaching.
Proceedings of the 2017 2nd International
Conference on Control, Automation and Artificial
Intelligence (CAAI 2017). 2017 2nd International
Conference on Control, Automation and Artificial
Intelligence  (CAAI  2017), Sanya, China.
https://doi.org/10.2991/caai-17.2017.52

36.Zilberman, A. (2019, December 31). Al And
Learning: The Latest Learning Methodology.
ELearning Industry
https://elearningindustry.com/artificial-intelligence-
best-tool-learning-english.

52



NATIONAL CONFERENCE ON APPLICATIONS OF AI AND IoT IN ENGINEERING AND TECHNOLOGIES (NCAAIET-24)

UTILIZING AUTOMATIC POWER FACTOR COMPENSATION IN
INDUSTRIAL APPLICATIONS TO REDUCE PENALTIES

'Mr. T. PARTHIBAN, *Mrs. P. BOWRNILA
"2 Assistant Professor, Department of Electrical and Electronics Engineering,
Sri Bharathi Engineering College for Women,
Pudukkottai, Tamil Nadu, India.

1effeclualengineer@ gmail.com

Abstract - The increasing prevalence of sensitive
loads has brought attention to power quality
issues. Many of these loads utilize equipment
that is vulnerable to voltage supply distortions
or dips. Disturbances in distribution networks
are the root cause of most power quality
problems. Regulations, which are in place in
many locations, impose limits on the distortion
and unbalance that customers can introduce to a
distribution system. Compliance with these
regulations may necessitate the installation of
compensators (filters) on customer premises.
Utility providers are also expected to deliver low
distortion balanced voltage to customers,
particularly those with sensitive loads.

In instances where a DVR (Dynamic
Voltage Restorer) is linked to a specific load, it
can inject compensating current to ensure that
the total demand aligns with the utility
connection specifications. Alternatively, this
paper aims to explore a DVR that can effectively
fulfil both of these functions.

KEYWORDS: Voltage supply distortions,
Distribution network disturbances, Regulatory
compliance, Compensators (filters), Utility
connection specifications, Dynamic Voltage
Restorer (DVR), Compensating current, Utility
providers.

INTRODUCTION:

Reactive power in power distribution
networks is a primary contributor to increasing
system losses and various power quality issues.
Traditionally, Static Var Compensators (SVCs)
combined with passive filters have been utilized for
active power compensation and mitigating power
quality problems in distribution systems. However,
SVCs, while effective at the transmission level,
have limitations such as restricted bandwidth, a
higher count of passive elements leading to
increased size and losses, and slower response
times, making them less suitable for modern
distribution requirements.

An alternative compensating system has
been proposed, integrating SVC and an active
power filter to compensate three-phase loads within
a minimum of two cycles. This approach involves a
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controller that continuously monitors load voltages
and currents to determine the appropriate
compensation needed with minimal response time.
The Distribution Static Compensator (DVR)
emerges as a solution to overcome the drawbacks
of traditional methods, offering precise control and
fast response during transient and steady states,
with a reduced footprint and weight.

Essentially, a DVR functions as a
converter-based  distribution  Flexible  AC
Transmission Controller, sharing similarities with a
Static Compensator used at the transmission level.
While the Compensator Technique at the
transmission level handles fundamental reactive
power and provides voltage support, the DVR
operates at the distribution level or load end for
dynamic compensation. Additionally, a DVR can
act as a shunt active filter to eliminate unbalance or
distortions in source current or supply voltage,
conforming to IEEE-519 standard limits.

Given the multifunctional nature of a
DVR, the primary goal of any control algorithm
should be flexibility and ease of implementation,
exploiting its capabilities to the fullest. Before
choosing a control algorithm, the converter
configuration is a crucial criterion, with two
options: voltage source converter or current source
converter, coupled with passive storage elements
like capacitors or inductors, respectively. Voltage
source converters are typically preferred due to
their smaller size, lower heat dissipation, and lower
capacitor cost compared to an inductor with the
same rating.

PROPOSED SYSTEM:

We present a method for restoring the
diminished power factor when a load is connected
to a single-phase supply, experiencing reduced gain
or a change in load conditions. This restoration is
achieved through a compensation technique. A
MOSFET-based inverter is powered by a 12-volt
DC input, with PWM control supplied to the
MOSFET gate and source through a
dsPIC30F2010. The dsPIC30F2010 is powered by
a multi-tapping transformer using an adapter, while
the MOSFET receives a 5V input from the same
transformer.
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The  coding uploaded to  the
dsPIC30F2010 is designed to manage gain
reduction and compensation. An isolator and driver
circuit employing TLP250, with a 12V input, is
used to convert the 5V PWM from dsPIC30F2010
to a 12V PWM, isolating the ground to prevent
potential circuit disturbances under abnormal
conditions.

The experimental setup is connected to a
CRO (Cathode Ray Oscilloscope) to observe input
and output waveforms. The CRO displays an
inverter waveform with an amplitude of 10 volts.
To visualize disturbances in the load, the non-
compensation button, or the so-called Gain
reduction button, is switched ON, resulting in a
non-compensated waveform representing a change
in load or reduced power factor.

Subsequently, by  activating  the
compensate button, the obtained waveform is
compensated, restoring the actual inverter voltage.
This process improves power quality, leading to an
enhanced power factor.

UNBALANC
ED LOAD
bC GRID -
INPUT LOAD

Fig: Block Diagram of the Proposed System
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Power Supply

230V AC Bridge rectifier 5v Regulator
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Fig: Power supply of the Proposed System
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FACTS DEVICES:

In recent years, Flexible AC Transmission
Systems (FACTS) have become widely recognized
for enhancing controllability in power systems
through the use of power electronic devices.
Various FACTS devices have been deployed
globally for different applications, and new types
are currently in the process of practical
implementation. The primary aim in most
applications is to enable better controllability,
preventing the need for costly or landscape-
intensive expansions of power systems, such as
upgrades or additional substations and power lines.
FACTS devices offer improved adaptation to
changing operational conditions and enhance the
utilization of existing installations.

The fundamental applications of FACTS
devices include:

—_—

Power flow control

Increased transmission capability

Voltage control

Reactive power compensation

Stability improvement

Power quality improvement

Power conditioning

Flicker mitigation

Interconnection ~ of renewable and
distributed generation and storage.

e A ol

Efficient utilization of lines for active
power transmission should ideally approach
thermal limits. FACTS devices play a crucial role
in shifting voltage and stability limits. Their
importance grows significantly with increasing line
length. The impact of these devices is realized
through switched or controlled shunt compensation,
series compensation, or phase shift control.
Operating as fast current, voltage, or impedance
controllers, FACTS devices leverage power
electronics, allowing for very short reaction times,
often below one second.

The evolution of FACTS devices is

: o 4 i N [N - B ) siclosely tied to advancements in power electronic
- - v
I A pcomponents. The foundational concepts involve

network elements influencing reactive power or the
impedance of a segment within the power system.
Figure 1.2 illustrates the number of basic devices
categorized into conventional and FACTS devices.

Regarding the classification of FACTS devices as
'dynamic' and 'static,' it's essential to note that
'dynamic' denotes the rapid controllability
facilitated by power electronics, distinguishing
them from conventional devices. On the other
hand, 'static' indicates that these devices lack
moving parts, such as mechanical switches, to
achieve dynamic controllability. Therefore, most
FACTS devices can exhibit both static and
dynamic characteristics.
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COMPENSATION TECHNIQUES:

In 1999, the first Static Compensator with
Voltage Source Converter, known as Compensator
Technique, was inaugurated. The Compensator
Technique exhibits characteristics akin to a
synchronous condenser but, being an electronic
device, lacks inertia. It surpasses the synchronous
condenser in various aspects, including superior
dynamics, lower investment costs, and reduced
operating and maintenance expenses. Constructed
with Thyristors featuring turn-off capability, such
as GTO, or modern alternatives like IGCT or
increasingly IGBTs, the static line determines the
control characteristic for voltage with a specific
steepness due to current limitations.

A noteworthy advantage of the
Compensator Technique lies in its independence
from the actual voltage at the connection point for
reactive power provision. This is evident in the
diagram, where maximum currents remain
unaffected by voltage, distinguishing it from the
SVC. Consequently, even during severe
contingencies, the Compensator Technique
maintains its full capability.

In the realm of distributed energy, Voltage
Source Converters for grid interconnection are
commonplace today. The ongoing development of
the Compensator Technique involves its integration
with energy storage on the DC-side. This
combination of active and reactive power holds the
potential for significantly enhancing performance
in power quality and promoting balanced network
operation.

COMPENSATOR TECHNIQUEs are
structured on the Voltage Source Converter (VSC)
topology and employ either Gate-Turn-off
Thyristors (GTO) or Isolated Gate Bipolar
Transistors (IGBT) devices. These systems act as
rapid, electronic counterparts to synchronous
condensers. = When the COMPENSATOR
TECHNIQUE voltage, Vs, (proportional to the dc
bus voltage Vc) exceeds the bus voltage, Es, it
generates leading or capacitive VARS. Conversely,
if Vs is less than Es, it produces lagging or
inductive VARS.

L r

L =)

Fig. Compensator Technique Structure and
Voltage / Current Characteristic

capachhve Inductive 1

ISBN: 978-81-965236-7-1

The  three-phase COMPENSATOR
TECHNIQUE capitalizes on the principle that in a
three-phase, fundamental frequency, steady-state
scenario, the instantaneous power entering a purely
reactive device must be zero. To supply reactive
power in each phase, the strategy involves
circulating the instantaneous real power between
the phases. This circulation is achieved by
strategically firing the GTO/diode switches to
maintain the phase difference between the ac bus
voltage ES and the voltage generated by the
Compensator Technique, VS. The ideal scenario
involves constructing a device that circulates
instantaneous power without the need for an energy
storage device, essentially operating without a DC
capacitor.

Fig. Pulses Compensator Technique

COMPENSATOR
EQUIVALENT CIRCUIT:

Various control techniques can be
employed for firing control in the Compensator
Technique. One method involves fundamental
switching of the GTO/diode, occurring once per
cycle. Although this minimizes switching losses, it
often necessitates more intricate transformer
topologies. Alternatively, Pulse Width Modulated
(PWM) techniques, involving more than one
switch-on and switch-off operation of the GTO or
IGBT switch per cycle, can be utilized. While this
approach allows for simpler transformer topologies,
it comes at the expense of higher switching losses.

The 6 Pulse COMPENSATOR
TECHNIQUE, utilizing fundamental switching,
inherently produces the 6 N1 harmonics. To
mitigate these harmonics, various methods can be
applied. These include the basic 12-pulse
configuration with parallel star/delta transformer
connections, the complete elimination of 5th and
7th harmonic current using series connections of
star/star and star/delta transformers, and a quasi-12
pulse method employing a single star-star
transformer with two secondary windings. Control
of the firing angle produces a 30° phase shift

TECHNIQUE
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between the two 6-pulse bridges, and this method
can be extended to create a 24-pulse and a 48-pulse
COMPENSATOR TECHNIQUE, further
minimizing harmonics.

Another approach for harmonic
cancellation involves a multi-level configuration,
allowing for more than one switching element per
level and, consequently, more than one switching
operation in each bridge arm. The resulting AC
voltage exhibits a staircase effect, dependent on the
number of levels, and this staircase voltage can be
controlled to eliminate harmonics.

THYRISTOR CONTROLLED SERIES
CAPACITORS (TCSC):

Thyristor Controlled Series Capacitors
(TCSC) are designed to address specific dynamic
challenges within transmission systems. One key
function is enhancing damping in large
interconnected electrical systems. Additionally,
TCSCs effectively mitigate the issue of Sub
Synchronous Resonance (SSR), a phenomenon
involving interactions between large thermal
generating  units  and series-compensated
transmission systems. The high-speed switching
capability of TCSCs facilitates control over line
power flow, enabling increased loading of existing
transmission lines and swift readjustment of power
flow in response to various contingencies.
Moreover, TCSCs can regulate steady-state power
flow within specified rating limits. From a
technological standpoint, TCSCs share similarities
with conventional series capacitors.

In the TCSC configuration, all power
equipment, including the Thyristor valve
controlling the main capacitor bank, is positioned
on an isolated steel platform. Control and
protection  systems, along with auxiliary
components, are situated at ground potential. The
operational setup of a TCSC and its diagram are
depicted in the figure. The firing angle and thermal
limits of the Thyristors define the boundaries of the
operational diagram.

4

cnpocitive

permenert nin. sec
operaion

. .

Incductives

-

Fig. TCSC circuit and operation diagram
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ADVANTAGES:

1. Ongoing regulation of the targeted
compensation level
2. Seamless and direct management of power
flow within the network
3. Enhanced protection for capacitor banks
4. Specific alleviation of sub-synchronous
resonance (SSR) at a local level
5. Attenuation of electro-mechanical (0.5-2
Hz) power oscillations commonly occurring
between regions in a large interconnected power
network. These oscillations result from the
dynamics of inter-area power transfer and often
exhibit insufficient damping, particularly when the
collective power transfer along a corridor is high
relative to the transmission strength.

POWER QUALITY:

The modern container crane industry,
much like other sectors, often finds itself captivated
by the allure of advanced features such as vibrant
diagnostic displays, high-speed performance, and
automation capabilities. While these aspects and
their associated computer-based enhancements are
pivotal for efficient terminal operations, it is crucial
not to overlook the foundational element. Power
quality serves as the mortar that binds the building
blocks.

The impact of power quality extends
beyond terminal operational efficiency, influencing
crane reliability, environmental considerations, and
the initial investment in power distribution systems
required for new crane installations. Reflecting on a
utility company newsletter accompanying my
recent home utility billing, it aptly states, 'Using
electricity wisely is a prudent environmental and
business practice that not only saves you money but
also reduces emissions from generating plants and
conserves our natural resources.

As  container crane  performance
requirements continue to surge, with next-
generation cranes already in the bidding process,
the average power demands are expected to reach
1500 to 2000 kW — nearly double the total average
demand from three years ago. This rapid escalation
in power demand levels, coupled with an increasing
population of container cranes, SCR converter
crane drive retrofits, and the substantial AC and
DC drives essential for powering and controlling
these cranes, is anticipated to bring heightened
awareness to the issue of power quality in the very
near future.

POWER QUALITY PROBLEMS:

In the context of this article, power quality
problems are defined as any power-related issue
leading to the failure or malfunction of customer
equipment, causing economic burdens to the user,
or resulting in adverse environmental impacts.
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When applied to the container crane industry,
power quality issues encompass:

1. Power Factor

2. Harmonic Distortion
3. Voltage Transients
4. Voltage Sags or Dips
5. Voltage Swells

AC and DC variable speed drives used on
container cranes significantly contribute to total
harmonic current and voltage distortion. While
SCR phase control ensures a desirable average
power factor, DC SCR drives operate at less than
this. Additionally, line notching occurs during SCR
commutation, creating transient peak recovery
voltages that can be 3 to 4 times the nominal line
voltage, depending on system impedance and drive
size. The frequency and severity of these power
system disturbances vary with drive speed, with
harmonic current injection being highest at slow
speeds. Power factor is lowest during slow speed or
initial  acceleration/deceleration, reaching its
maximum value when SCR's are phased on to
produce rated speed. Above base speed, power
factor remains relatively constant. Container cranes
often spend considerable time at low speeds during
container handling, placing a greater kVA demand
on the utility or engine-alternator power source.

Poor power factor not only burdens the
utility but also affects voltage stability, potentially
causing detrimental effects on the lifespan of
sensitive electronic equipment. Voltage transients,
generated by DC driveline notching, AC drive
voltage chopping, and high-frequency harmonic
voltages and currents, serve as significant sources
of noise and disturbance for sensitive electronic
equipment.

Despite these challenges, end users often
remain unaware of power quality issues associated
with container cranes, or they may neglect them
due to the absence of immediate economic
consequences. The emergence of power quality
issues coincided with the multiplication of crane
populations, increased power demands per crane,
and the widespread adoption of static power
conversion. Even today, power quality issues are
often overlooked during competitive bidding for
new cranes. Instead of focusing on raising
awareness and understanding potential issues, crane
builders and electrical drive system vendors may
intentionally or unintentionally disregard power
quality concerns. Solutions to power quality
problems are available, representing a return on
investment. However, if power quality is not
specified, it is likely to be overlooked during
implementation.
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POWER QUALITY IMPROVEMENTS:

Improving power quality in container
cranes is crucial, yet the individuals involved in
specifying or purchasing these cranes may lack
awareness of potential issues. This lack of
awareness often stems from those not directly
handling utility bills or considering power quality
as someone else's responsibility. Consequently,
many container crane specifications may not
incorporate essential power quality measures like
power factor correction and harmonic filtering.
Even when specifications do include such
requirements, they might lack clarity in defining
criteria.

To address this, it is recommended to
initiate discussions early in the crane specification
process. This involves engaging with the utility
company to understand any regulatory or
contractual requirements. Additionally,
collaborating with electrical drive suppliers helps in
determining power quality profiles based on the
proposed drive sizes and technologies for the
project. Economic evaluations should extend
beyond the current scenario, considering the
potential impact of future utility deregulation and
terminal  development plans. By fostering
awareness and proactively addressing power
quality concerns, stakeholders can ensure optimal
performance and longevity of container crane
systems.

POWER QUALITY PENALITIES:

Many utility companies impose penalties
for low power factor on monthly bills, but the lack
of an industry standard means methods for
metering and calculating these penalties vary
widely. Some utilities meter kVAR usage and
apply a fixed rate to the consumed kVAR-hours,
while others monitor kVAR demands, penalizing if
the power factor falls below a set limit over a
demand period.

Certain  utility  companies  serving
container terminals may not currently enforce
power factor penalties, but their service contracts
with ports may mandate a minimum power factor
over a defined demand period. Although these
companies might not continuously monitor power
factor or kVAR usage in monthly bills, they retain
the right to assess penalties or demand corrective
actions if the service contract criteria are not met.

For instance, a utility company serving
multiple east coast container terminals in the USA
doesn't include power factor penalties in monthly
bills. However, their service contract stipulates that
the average power factor should not be less than
85% under operating conditions. Failure to meet
this criterion may require the customer to install
corrective apparatus at their expense.
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The contract also emphasizes the
importance of avoiding excessive harmonics or
transients, possibly necessitating power
conditioning equipment or filters, with IEEE Std.
519-1992 serving as a guide for design
requirements.

Personnel responsible for maintaining
container cranes or specifying new equipment in
port or terminal operations need to be aware of
these requirements. With the anticipated utility
deregulation, utilities are likely to enforce such
criteria more rigorously. Therefore, terminal
operators should incorporate contingencies into
their growth plans to address the potential
economic impact of utility deregulation, even if
they currently do not face penalty issues.

PRINCIPLE OF DVR:

A DVR (Dynamic Voltage Restorer)
functions as a controlled reactive source,
comprising a Voltage Source Converter (VSC) and
a DC link capacitor connected in parallel. Its
capability extends to both generating and absorbing
reactive power. Conceptually, it draws parallels to
an ideal synchronous machine, producing a
balanced trio of sinusoidal voltages at the
fundamental frequency. This machine's
characteristics include controllable amplitude and
phase angle, absence of inertia, instantaneous
response, no alteration of system impedances, and
the ability to internally generate both capacitive
and inductive reactive power.

If the output voltage of the VSC is equal
to the AC terminal voltage; no reactive power is
delivered to the system. If the output voltage is
greater than the AC terminal voltage, the DVR is in
the capacitive mode of operation and vice versa.
The quantity of reactive power flow is proportional
to the difference in the two voltages.

It is to be noted that voltage regulation at
Point of Common Coupling (PCC) and power
factor correction cannot  be achieved
simultaneously. For a DVR wused for voltage
regulation at PCC the compensation should be such
that the supply currents should lead the supply
voltages and for power factor correction the supply
current should be in phase with the supply voltages.
The control algorithms studied in this paper are
applied with a view to study the performance of a
DVR for reactive power compensation and power
factor correction.

When the VSC output voltage matches the
AC terminal voltage, no reactive power is supplied
to the system. In the capacitive mode, where the
output voltage exceeds the AC terminal voltage, or
in the inductive mode, where it is less, the DVR
delivers reactive power.
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The quantity of reactive power flow is
directly proportional to the voltage difference
between the VSC output and the AC terminal. It's
important to highlight that achieving voltage
regulation at the Point of Common Coupling (PCC)
and simultaneous power factor correction is not
feasible. When using a DVR for voltage regulation
at the PCC, the compensation results in supply
currents leading the supply voltages. Conversely,
for power factor correction, the goal is to align the
supply current with the supply voltages. This paper
explores control algorithms with the aim of
evaluating the DVR's performance in providing
reactive power compensation and power factor
correction.
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Fig. Basic structure of DVR

HARDWARE SETUP:

Fig: Experimental setup of APFC
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CONCLUSION:

A control algorithm is presented for
generating a reference load voltage in a voltage-
controlled Dynamic Voltage Restorer (DVR). A
comparative analysis is conducted between the
proposed approach and the conventional voltage-
controlled DVR. The introduced method offers
several advantages, including injecting reactive and
harmonic components of load currents at nominal
load, leading to Unity Power Factor (UPF).
Furthermore, the system maintains nearly UPF
even with changes in load, achieves rapid voltage
regulation during disturbances, and significantly
reduces losses in both the Voltage Source Inverter
(VSI) and feeder. Additionally, the proposed
scheme exhibits enhanced sag supporting capability
with the same VSI rating compared to the
traditional approach. Both simulation and
experimental results affirm that the proposed
algorithm equips the DVR with the capability to
address various Power Quality (PQ) issues
effectively.
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Abstract - Every vehicle has its emission of gases,
but the difficulty is the emission of the gas
outside the uniform values. This emission from
the vehicles cannot be completely avoided, but in
certain things, we can able to control this. In this
situation, in most countries, air pollution is a
major problem. In our life there are three
needed necessities are used on earth i.e. air,
liquid substances (water), solid substances(food).
Before it consumed the water, the water permits
through a reliable cleaning process. From the
statistics, without significant weather, the air
polluted or not, living beings that breathe over
3000 tons of air per day. Therefore this suggests
raising awareness to the public regarding air
quality and air pollutants. Because of air
pollution not only human health is affected it
also damages the atmosphere and surroundings
so decrease the mature of live hood.

Keywords: Internet of Things, Arduino UNO, Air
pollution, Gas sensor, Arduino IDE.

1. INTRODUCTION

Pollution can be well-defined as the
presence of tiny elements that distract the working of
ordinary processes and also yields undesirable health.
In other words, pollution can disturb the natural
phase and also can disturb the health of the living
being. As industrial development is growing widely
pollution is also getting make known to a huge
manner. At present, there is Air, Water, and Soil is
polluted worldwide. This only concentrates on Air
pollution. Air pollution is the being there of impurity
or tiny elements that affect living being health and
surroundings. These pollutants result from vehicles,
industries. The WHO (World Health Organization)
states that 2.3 million persons die per year due to
reasons directly qualified by air pollution. Based on
the information above points out, the humanoid
should focus on air pollution observing. Air
pollutants are measured in Parts per Million (ppm) or
ug/m’. Primary pollutants are released directly into
the atmosphere. Secondary pollutants are produced
when the primary pollutant reacts with other
atmospheric chemicals. Air quality affects public
health . There are two approaches to checking air
pollution at present-day. One is an inactive sample
(non-automatic), and the other is constant online
checking (automatic).
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The Inactive sample uses simple tools but it
does not deliver real-time values. The procedure of
continuous online monitoring uses sensors to monitor
the parameters, and then send it to the control center
by the network. The way records transmission
includes wired and wireless organizations. Even
although the system is dependable it is consuming
small developments at big and dynamic range, such
as complex network cabling, expensive, etc. at length
rising communication knowledge, now a day’s air
pollution checking method is often aimed in the
wireless method. To implement such a system single-
chip microcontroller along with an array of sensors,
the IoT module is used. This system focus on gases
such as CO,, temperature, and humidity via sensors.
The hardware part collects air pollutant stages also
packs them into the frame. The frame is uploaded to
the IoT modem communicated to the significant
server via IoT. This organization is low budget and
energy effective in terms of devices.

2. METHODOLOGY

In this project, we are working to make an
IoT Based Air Pollution Monitoring System in which
we will observe the Air Quality done on mobile using
the internet and will initiate an alarm when the air
quality goes beyond a certain level. When there is a
sufficient quantity of dangerous gases are exist in the
air like CO,, smoke, temperature, humidity, and rain.
It will show the air value in Parts per Million (PPM)
on the LCD so that we can display it very easily.

3. HARDWARE COMPONENTS
3.1 Arduino UNO
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Fig 1. Arduino UNO
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Arduino Uno is a microcontroller board that
In this project,we are working to make an IOT Based
Air Pollution Monitoring System in which we will
observe the Air Quality done on mobile using the
internet and will initiate an alarm when the air quality
goes beyond a certain level. When there is a
sufficient quantity of dangerous gases are exist in the
air like CO,, smoke, temperature, humidity, and rain.
It will show the air value in Parts per Million (PPM)
on the LCD so that we can display it very easily. The
Arduino Uno board includes 14 digital input/output
pins 6 analog inputs, a USB Connection, a power
jack, a reset button. The user community that designs
and manufactures single-board microcontrollers and
microcontroller kits for building digital devices and
interactive objects. The Arduino microcontroller is
not only for technical persons but is intended for
designers and artists also because of its focus to
usability based on its plan which helps to achieve the
intended goal.

3.2 Gas Sensor _

=

"
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.

Fig -2: Gas Sensor

The Gas Sensor (MQ2) component is used
for the gas leakage finding. It is used for recognizing
LPG Liquefied petroleum gas, CH4, CO (carbon
monoxide), Smoke. The circuit is very simple. Gas
sensor of the MQ-2 gas sensor is SnO, (stannic
oxide), which with lesser conductivity in clean air.
3.3 DTH11 Sensor

Fig -3: DTH11 Sensor
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DHT11 is featured to measure temperature
and humidity sensor complex by using temperature &
humidity sensing technique with output in the form
of the standardized digital signal DHTI11 is an
inexpensive humidity and temperature sensor which
offers high consistency and long period steadiness.
DHTI11 can be interfaced with any microcontroller
like Arduino and get instant results. It gives the
output in voltage.

34LCD

Fig -4: LCD Display
LCD (Liquid Crystal Display) an electronic
display module. This is a basic (16x2) 16 character
by 2 line display. Black text on Green background. It
is used to show the Air and Humidity. A (16x2) LCD
is a very plain module and is very normally used in
different types of devices and circuits.

3.5 Buzzer

Fig -5: Buzzer
A Buzzer or beeper is an electronic audio
signalling device. Whenever the air pollution or the
toxic level in the air goes beyond the threshold level
the Buzzer makes sound starts beeping indicating
Danger.

3.6 Wi-Fi Module

Fig -6: WI-FI Module
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The ESP8266 is low-cost. Every ESP8266
component comes pre-programmed with an AT
expertise set firmware, meaning, we can simply join
to the Arduino device. The ESP8266 module is a
low-cost board. This module has a dominant
sufficient on-board processing and storage capability
that allows it to be combined with the sensors.

4. SOFTWARE REQUIREMENTS
4.1 Arduino IDE

The Arduino is an Integrated Development
Environment (IDE) or Arduino Software has a text
editor for writing programs. It also has a message
area, text console, a toolbar with buttons for
functions and a series of menus. It links to the
Arduino hardware to upload programs and connect
with them.

4.2 Thing speak

Thing Speak is an Internet of Things (IoT)
platform that lets you gather and hold sensor records
in the cloud and develop IoT applications. The Thing
Speak IoT platform delivers apps that let you study
and visualize your value.

5. SYSTEM DESIGN
5.1 BLOCK DIAGRAM

tae tempeatue
20é homdaty vabs

Fig-7: Represents the arrangements of
components
5.2 Circuit diagram

Fig -8: Circuit diagram

ISBN: 978-81-965236-7-1

6. Working procedure

1. The above sensors can sense temperature,
humidity, and smoke.

2. When we will join it to Arduino microcontroller
then it will detect the gases, and it will progress the
Pollution level in PPM (parts per million).

3. Then our project is based on the wireless that is
stored in the cloud database.

4. For that, we have to require some programming
concepts to run the project that's why we have to
create a code using Aurdinol.6.10. Software.

5. In this software, the code should be written in
simple C language with all descriptions of sensors,
and another operating system in which the code
explains how the sensor, Wi-Fi module, LCD, and so
on should be connected.

6. The whole program is dumped into the Arduino
microcontroller.

7. With this Wi-Fi module, 8266 is used for Trans
receiving the data from hotspot from another device.
8. And it useful for detecting the number of polluted
gases in the air with that the values are displayed in
the cloud.

9. The percentage levels are monitored continuously
in LCD and cloud database also.

10. If the level of gas value more than the threshold
value buzzer starts ON automatically.

7. RESULT AND DISCUSSION

In the pollution monitoring system gas
sensor (mq2) is used to detect the gas likes oxygen,
carbon dioxide, nitrogen, and other toxic gases. The
DTHI1 sensor is used to detect temperature and
humidity. The concentration of air pollutants such as
CO, Carbon dioxide (CO,), methane, propane, NO2,
and dust are displayed in 16X2 LCD. When the limit
of sensed value exceeds the threshold value the
buzzer that alerts. The online application needs to
analyze air quality value got from sensors. Thing-
speak is an opensource application programming
interface that needs to store and recover data from
interconnected things using the hypertext protocol
over the internet or via a local area network. It also
offers access to a wide range of embedded devices
and web facilities.

8. CONCLUSION

The system utilizes city buses, industrial
areas to collect pollutant gases such as CO, smoke,
and temperature. Here we have successfully designed
such a system that can monitor the real-time air
pollution percentage present in the air which can be
accessed from anywhere in the world so, here we
have designed a circuit which makes takes corrective
action on the increase of air pollution on the
particular threshold value.
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The proposed Wireless Air Pollution
Monitoring System be responsible for real-time info
about the level of air pollution in these areas, as well
as alerts in cases of extreme change in the quality of
air. This data can then be used by the establishments
to take prompt activities such as leaving people or
sending crisis reply team. The system uses city buses
to gather pollutant gases such as CO, NO,, and SO,.
The pollution facts from several mobile sensor ranges
are conveyed to a central some that make these facts
accessible on the Internet. The facts display the
pollutant range and their conformance to local air
quality.
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Abstract: The landscape of the Internet is
undergoing a continual transformation,
transitioning from the Internet of Computers
(IoC) to the era of the "Internet of Things (IoT)."
This evolution is giving rise to intricately
connected systems, commonly referred to as
Cyber-Physical Systems (CPS). These systems are
formed through the integration of various
elements such as infrastructure, embedded
devices, smart objects, humans, and physical
environments. The trajectory we are on is leading
us towards an extensive ''Internet of Everything"
within a Smart Cyber-Physical Earth. The
synergy of IoT and CPS, coupled with the field of
""data science,'" holds the potential to usher in the
next era of the ''smart revolution." However, a
significant challenge lies in effectively managing
the vast amount of data generated, given the
limitations of current computational power.
Ongoing research in data science and artificial
intelligence (Al) is diligently working to address
this challenge. The convergence of IoT with Al
could represent a monumental breakthrough. It
goes beyond mere cost savings, the
implementation of smart technologies, or the
reduction of human effort—rather, it seeks to
enhance the overall quality of human life. Despite
the promises of advancement, critical concerns
like security and ethical considerations continue to
cast a shadow over the IoT landscape. The true
essence lies not only in the allure of IoT with Al
but in how the general populace perceives it—
whether as a blessing, a burden, or a potential
threat.

Keywords: Artificial Intelligence, Internet of
Things, Intelligent Systems, Datascience.

Introduction

The allure of the term "smart" captivates
our imagination, yet the reality falls short of
human-level intelligence. Take the example of
smartphones — while they bear the label "smart,"
their autonomy remains limited. Consider the
scenario where a smartphone, despite its
intelligence, cannot  automatically  switch
notifications to 'silent mode' when the owner is
driving, showcasing a need for a more sophisticated
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level of automation. True intelligence, in this
context, would involve wireless connections
between individuals, their smartphones, and
vehicles to enhance safety and reduce distractions.

In another instance, envision a situation
where the owner falls ill. A truly smart phone
would autonomously initiate an emergency call to
a family member or nearby hospital, requiring
seamless connections and pertinent information.
This  interconnectedness  extends  beyond
smartphones — practically everything in the
physical world requires connections to fulfill
diverse needs. To achieve this level of intelligence,
the integration of artificial intelligence (Al) is
imperative.

Al, aiming to imbue computers with
human- like reasoning, serves as a catalyst for the
digital transformation of industries. Whether it's
humans, animals, plants, machines, or inanimate
objects, connecting and enabling them to make
"smart decisions" can create an autonomous world.
The realization of autonomy necessitates in the
incorporation of machine learning (ML) to mimic
human learning and a data analysis (DA) module to
assess and analyze the data generated over time for
enhanced efficiency.

This trend is gaining momentum, with
efforts directed at integrating ML and DA into
sensors and embedded systems of smart systems.
The technology behind AI poses intriguing
possibilities, challenging our preconceptions about
the meaning and purpose of life and work. The
rapid evolution of ML and DA within Al prompts a
need for discussions on emerging trends,
challenges, and potential threats.

Central to this transformative trend is the
Internet of Things (IoT), envisioning a world
teeming with intelligent devices, often termed
"smart objects,” interconnected through various
communication mediums such as the Internet,
Bluetooth, or infrared.
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The Internet of Everything extends this
idea, suggesting connectivity between every
conceivable object, living or virtual. When applied
to the physical world, these concepts manifest as
Cyber-Physical Systems (CPS), creating a data-rich
environment from which valuable knowledge can

be extracted.

In managing this wealth of data,
disciplines like Database Management System
(DBMS), Pattern Recognition (PR), Data Mining
(DM), Machine Learning (ML), and Big Data
Analytics (BD) must evolve with improved
methods, often overlapping in their scope. This
article delves into insights, challenges, and
applications of artificial intelligence within the
realms of the Internet of Things, Cyber-Physical
Systems, and the Internet of Everything.

Artificial Intelligence

Artificial Intelligence (AI) represents the
scientific endeavor to impart cognitive abilities to
machines, enabling them to perform tasks
traditionally within the realm of human
intelligence. Al systems are rapidly advancing in
terms of application, adaptability, processing
speed, and capabilities, gradually assuming less-
routine tasks. Unlike human intelligence, which
involves making perfect decisions at the right
moment, Al focuses on choosing the right decision
at the appropriate time. While human ingenuity
continually reshapes the role of productive work,
Al systems efficiently reduce the repetition of
human efforts, delivering results in a
comparatively shorter timeframe. Many ongoing
Al initiatives fall under the category of 'Narrow
Al,' enhancing specific tasks through technology.
However, the overarching aim is to achieve
something more comprehensive, prompting various
fields to collaborate in driving Al development.

A convergence of disciplines such as
philosophy, computer science, mathematics,
statistics, biology, physics, sociology, and
psychology has contributed to the interdisciplinary
nature of Al Intelligence, emanating from data
generated across these domains, requires careful
analysis to unveil underlying principles. Human
brains are adept at this, but the process is time-
consuming due to the unwelcome properties of real-
world data, including its huge volume, unstructured
nature, varied sources, need for real-time

processing, and continuous changes.

Drawing inspiration from computer science for tool
development and incorporating methodologies from
both basic and social sciences for analysis, data
science encompasses a range of techniques,
including pattern recognition, machine learning,
data mining, database management systems, and
big data analytics. Machine learning (ML) emerges
as a key tool for achieving artificial
intelligence.

Smartness or Intelligence

Intelligence in the realm of the Internet of
Things (IoT) operates on both microscopic and
macroscopic scales. While the notion may
conjure images of futuristic talking refrigerators
and self-driving taxis, its implications extend
beyond mere novelty. Presently, the focus of
smart objects mimics the natural learning process
observed in humans, animals, and even plants. It
occurs through supervised, reinforcement, and
unsupervised learning, with additional methods
like semi-supervised, active, inductive, deductive,
and transfer learning. The ultimate goal is not
consciousness but designing algorithms that
enable machines to learn autonomously.

Learning involves acquiring or improving
behaviors, skills, values, and preferences, with ML
enabling machines to adapt to their environment
and make independent decisions. The IoT
scenario, characterized by overwhelming data
volume, variety, velocity, and complexity, makes
explicit programming impractical. ML, with its
emphasis on implicit learning skills, enables
machines to teach themselves, contributing to the
concept of smartness in Cyber-Physical Systems
(CPS) or IoT.

Machine learning, integral to achieving
artificial intelligence, revolves around the idea that
machines should learn from data. The recent
advancements in Al owe much to the
transformative perspective brought about by ML.
Consequently, ML deserves credit for instilling
smartness in machines as we collectively move
toward creating human-like Al at an accelerated
pace.

It revolves around data, devices, and
connectivity. The analysis of this data is crucial for
uncovering concealed insights, a task facilitated by
Big Data Analytics (BDA). Ultimately, it is the
fusion of big data analysis and machine learning
that imbues the entire system with intelligence.

To efficiently utilize data, Al heavily relies
on data science techniques, which involve
developing tools and methods to analyze large
volumes of data and derive meaningful information.
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Internet of Things

A mere few decades ago, the notion of
engaging in a video chat with family members on a
different continent seemed beyond imagination.
Today, it has become a commonplace occurrence.
This transformation can be attributed to the
increasing affordability of technology and the
emergence of devices with enhanced capabilities.
Everyday tasks, from sending emails to paying bills,
transferring money, or booking a cab, can now be
accomplished with a simple click on a smartphone.

The concept of the 'Internet of Computers
(IoC)' has been in existence since 1991, gradually
expanding as more individuals adopted its use. The
evolution continued with the introduction of pocket
phones and interconnected devices, giving rise to
the 'Internet of Devices." This network expanded
further as mobile phones, computers, laptops, and
tablets became more affordable and accessible to
the common man. Gartner, Inc. predicted a
substantial growth, forecasting that 6.4 billion
connected devices would be in use worldwide in
2016, a 30 percent increase from 2015, and
anticipating a staggering rise to 20.8 billion by 2020
[24]. In 2016 alone, over 5.5 million new devices
were connected daily, signifying the vast potential
of the Internet of Things (IoT).

As various entities continue to connect and
form the IoT, it encompasses a multitude of
disciplines. Therefore, the IoT can be perceived as
a convergence of diverse domains. Figure 1
provides a representative list of some of these
domains, which often overlap in terms of concepts
and techniques. Essentially, the Internet of Things
is a connected system comprising physical entities
such as appliances, crop fields, plants, animals,
and humans. Humans connect to these devices
through smart objects attached to both, capable of
sending, receiving, and analyzing data. These
smart objects serve as representatives of the
entities they are attached to within the network."
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Fig. 1: Different fields merging into IoT
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Things and Everything
When we are talking about IoT and IoE,
we must be very clear about the concept of
“things” and “everything”. One straightforward
con- cept that may come to mind is anything that
can be connected may be the “thing” in IoT.
However, we define it other way round. There can
be more features in making a physical object a
“thing”. The “thing” (living or non-living) should
have:

1. away to generate or collect data,
2. away to process data,

3. a way to send or receive data,

4,

a way to identify itself.

The main concept to consider, when
thinking of IoT, is that “Things” are physical
objects, i.e., anything that has a real life pres- ence.
The Internet as we know it is not just made of
physical devices. For instance, a website cannot be
thought to be a physical entity; it exists somewhere
virtually. This is true for services that we might
use every day, such as online shopping sites, social
media sites, etc. These “intelligent services” along
with the “things” make the “every- thing”. Thus,
inter- connections as well as intra-connections
between “things” from physical world and
“Intelligent services” from the cyber world make
the IoE.

Fig. 2: A Venn diagram for the concept of
Internet of Things (IoT),
Internet of Services (I0S)

and Internet of Everything (IoE)
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Al enabled IoT

The Internet of Things (IoT) is a
comprehensive concept that involves an array of
sensors, actuators, data storage, and data processing
capabilities interconnected through the Internet.
Consequently, any IoT-enabled device has the
ability to sense its environment, transmit, store,
process gathered data, and take appropriate actions.

The effectiveness of an IoT service in
exhibiting true smartness is contingent upon its
processing and action capabilities. An IoT system
lacking smartness will have limited functionality
and an inability to adapt with evolving data.
Conversely, a more intelligent IoT system
incorporates artificial intelligence (Al), serving the
primary goals of automation and adaptation.

In this context, several examples of existing
IoT services leveraging Al are explored:

1. Voice Assistants:

Alexa: Amazon's voice assistant utilized in products
like Amazon Echo and Amazon Tap. Customizable
through the Alexa Skills Kit (ASK).

Siri: Apple's voice assistant employed in Apple
Homepod for similar purposes.

Google Assistant: Used in Google Home, capable
of recognizing up to six different users.

These voice assistants perform various
tasks through continuous application of Al
subfields, including automatic far-field voice
recognition, wake word detection, natural
language processing, contextual reasoning, and
more.

2. Robots:

Pepper (SoftBank Robotics): A humanoid
companion robot capable of understanding human
emotions and interacting with humans in
commercial settings.

Sophia (Hanson Robotics): A social
humanoid robot with human-like expressions,
citizenship, and the ability to engage in interviews
and music performances.

Robotic Kitchen (Moley Robotics): An
advanced robot integrated into a kitchen, capable
of preparing expert-quality food.

Robots, with their sensors, actuators, and
Al, continuously learn and adapt, mimicking
human interaction.

3. Smart Devices:

Smart Oven by June: Utilizes HD cameras
and a food thermometer for precise cooking,
operable through voice commands via Alexa.
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SkyBell (Honeywell): An HD WiFi
doorbell allowing remote interaction through
smartphones or voice assistants, enhancing home
security.

Smart Lights by Deako: Internet-connected
lights controllable remotely, receiving software
upgrades for added functionality.

Automotive Al by Affectiva: In-cabin
sensing Al for emotional and cognitive state
detection in robo-taxis and highly automated
vehicles.

4. Industrial IoT:

Primer (Alluvium): Offers real-time
Stability Score analysis for industrial solutions,
aiding in early issue detection and decision-making.

Plutoshift: Enables continuous tracking of asset
performance, financial impact measurement, and
support for informed decision-making in industrial
sectors.

Combining AI and IoT enhances
opportunities and potential, as machine learning
(ML) and big data analytics (BDA) extract
valuable insights from IoT-generated data. Al is
crucial for interpreting the vast amount of data,
allowing IoT systems to evolve and adapt to new
patterns autonomously. The synergy between Al
and IoT holds immense promise for the future.

Components of IoT-CPS

Having established a clear interrelationship
between 10T, CPS, and associated terms, the pivotal
focus shifts to the ecosystem of these technologies.
Given that CPS is an amalgamation of subsystems,
our attention can be directed towards the structure
and components of 10T initially. Breaking down the
various elements of IoT, we unveil a composition
depicted in Figure 3.

Figure 3 delineates several components
within an JoT system. Beyond network
infrastructure and security, a substantial aspect of
IoT necessitates data storage and processing on
both a macroscopic (i.e., within the overall system)
and microscopic level (i.e., within each smart
object locally). Smart objects themselves
must possess data processing, intelligence, and
decision-making capabilities. To achieve this, built-
in data processing tools are imperative for
analyzing sensor data and making informed
decisions. Machine learning and data analytics
emerge as optimal candidates for such intelligent
data analysis. On a macroscopic level, billions of
things generate data independently, transmitted
over the network to remote data storage locations
for real-time data analysis, resembling a significant
big data task.
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The continuous generation, storage, and
processing of substantial data make big data
analytics (BDA) and machine learning (ML)
integral in shaping the intelligence within IoT.

Moreover, smart objects can boast limited
data storage and processing capabilities. For
instance, a smartwatch prompts the user to walk
when it detects prolonged stationary periods (sitting
or lying down), yet refrains from alerting during
sleep. It can distinguish between sleep and
sedentary states without transmitting data to
external servers, conducting local analysis to trigger
the alarm. These short-term decision-making
capabilities are embedded in smart devices.

For long-term decision-making or gaining
insights, remote storage and processing may
become requisite.

As IoT entails myriad connected devices,
establishing an "everything to everything"
connection saturates the physical world with
sensors/actuators while inundating the virtual world
with data. The ensuing network complexity
perpetually generates data throughout the CPS.
Distinct analyzing systems handle different facets
of the IoT- CPS, prompting the extraction and
processing of smaller relevant data portions when
necessary. Real-time analysis becomes crucial for
making practical decisions, and the data
management within IoT is inherently distributed
across its individual components, collectively
forming a comprehensive system. Subsequent
sections delve into the particulars of these IoT
components.

Smart Objects

To comprehend such a substantial concept,
we'll need a multitude, numbering in the millions or
more, of smart objects that generate data. These
smart objects serve as the fundamental building
blocks of this extensive system. Within the physical
realm, two key elements must be considered: a
Physical Entity (PE) and a Smart Object (SO).

A Physical Entity (PE) encompasses entities
such as people, creatures, and plants that may not
directly interface with the IoT but are integral
components of the system. These physical entities
have smart objects (SOs) attached to them,
representing Al elements with the ability to
communicate via the network. These SOs can take
various forms, including implanted chips,
wearables, or smartphones somehow attached to the
PE. Therefore, an SO becomes the device
facilitating the connection of a PE to the
virtual 'Internet' of things.
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As the Internet is virtual, both the PE and
SO, being physical objects, require a digital
representation. The digital entity (DE) serves as the
digital representation of the PE by the SO. For
instance, if we consider ourselves as the PE, our
smartphone becomes the SO, and our social media
app becomes the DE.

SOs are the physical world representation of
DEs in the digital realm, possessing the capability
to sense, store, process (locally), and communicate
via networking. SOs may act as intelligent agents
with some level of autonomy, cooperating with
other entities and exchanging information with
human clients and other computing devices within
interconnected Cyber-Physical Systems. DEs, on
the other hand, are virtual programming elements
with autonomous objectives, which can be services
or simple coherent data entries.

In the cyber world, a Physical Entity (PE) or
thing can be represented by a Digital Proxy (DP).
DPs can be likened to users in the cyber world,
much like social media profiles (our DP) are
perceived as representing us (where we are the PE).
Each PE has a DP, used to portray it in the digital
world. There are various forms of digital portraits,
known as DE, that we can imagine, such as avatars,
3D models, objects (or instances of a class in an
object-oriented programming language), and even a
social network account.

However, in the context of IoT, Digital
Proxies possess two fundamental properties:

Each Digital Proxy must have a unique ID
distinguishing it from others, with the association
between the Digital Proxy and the Physical Entity
established  automatically.  Relevant  digital
parameters related to the characteristics of the
Physical Entity can be updated upon any changes in
the latter. Similarly, changes affecting the Digital
Proxy 'might' be reflected on the Physical Entity in
the physical world through actuators.
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Data Storage and Data Processing

The primary goal of IoT and CPS is to
establish an autonomous system capable of
handling diverse situations globally,
ultimately enhancing the quality of human life. The
fundamental framework of IoT-CPS comprises
smart objects, resembling nodes in a graph, and the
connections between them. Once all nodes and
connections are established, data is generated and
communicated between nodes continuously.
However, the challenge arises as smart objects
(SOs) lack the knowledge of how to handle this
data—they cannot store it, nor do they
understand how to process it. Without proper data
storage and processing units, the objective of
autonomy, decision-making, and taking actions
cannot be fulfilled. This crucial feature is required
both locally within smart objects and globally
across the entire system.

Smart objects handle small sets of
continuously flowing data into the system,
temporarily storing it until a task is completed, and
then transferring it to the global data store. While
the data store of the entire system may not receive
streaming data, it mostly accumulates large chunks
of collected data over time. To manage both types
of data in real-time and utilize them effectively, the
role of big data analytics becomes crucial.

While data needs to be stored, the
processing phase poses the challenge of uncertainty
regarding what exactly needs to be done. A smart
[oT-CPS  system is expected to operate
autonomously, observing its surroundings through
various parameters, learning from experiences,
understanding the current needs, and making useful
decisions or taking actions. To replicate human-like
learning capabilities, the system must possess the
ability to learn from data independently, especially
in situations where human intervention may not be
available or desired most of the time. Achieving
these functionalities can be effectively facilitated
with the integration of artificial intelligence.

Fig: An example of real world to virtual world
mapping
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Security

While the prospects of IoT are intriguing,
as Sarah Jeong highlighted in her book [31], it
also carries the moniker "Internet of Garbage." She
emphasizes that if the Internet were a city, its streets
would be cluttered with undesirable elements such
as harassment, crimes, copyright abuse, malwares,
spams, and more. However, there is an opportunity
to foster better interactions and discourse through
thoughtful architecture, rigorous moderation, and
efficient community management. The key is to
filter useful content from the garbage and endeavor
to find value in it.

As IoT becomes increasingly prevalent
worldwide, it brings forth new demands, with
security emerging as a paramount concern. Beyond
assembling smart objects, implementing big data
analytics, and  establishing = communication
capabilities, the critical challenge lies in ensuring
security in such a vast scenario. The security of IoT
devices extends beyond the devices themselves; the
software applications and network connections
linking to these devices must also be secure. Users
of smart objects and IoT are vulnerable as their
data traverses a network. The primary issues
revolve around data confidentiality, privacy, and
trust. In IoT, users, along with authorized smart
objects, access data, necessitating the ability to
verify the entity's authorization through
authentication and identity management.

The  collective  effort to  protect
interconnected systems and their components is
commonly referred to as ‘cybersecurity.'
Cybersecurity plays a  pivotal role in
safeguarding smart devices, IoT, and CPS,
preventing unauthorized access from within the
devices and externally. Its objectives include
protecting services, hardware resources,
information, and data in both transition and storage.
Various technologies, such as cryptographic
systems, firewalls, intrusion detection systems, anti-
malware software, and secure socket layers,
contribute to the cyber security framework.

Ethical concerns also come into play, such
as the scenario where a wearable gadget records a
user's health and fitness information. This
information may be accessible to gadget service
providers, who might sell user data to other
companies without consent. This practice can lead
to personalized offers or advertisements based on
the user's fitness tracker data, anticipating their
potential interests. Some users may find this
intrusive, while others may not mind promotional
offers. However, the unauthorized sale or
distribution of user data without consent is
generally not in the user's best interest.
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User consent should be a prerequisite for
data sharing, ensuring that selling or distributing
personal data occurs only with the explicit
agreement of the user.

Al enabled IoT-CPS

In the realm of IoT-CPS, data is an
indispensable component, whether it's vast or
compact, playing a vital role in the interconnected
world of devices. Smart objects should possess
localized processing capabilities and inherent
intelligence. However, for decisions reliant on data,
a more extensive dataset is essential. Storing such
data within a smart object might not always be
feasible. This is where the macroscopic approach
comes into play; data is transmitted to remote
locations in a distributed manner and analyzed. The
results of this analysis are integrated, and when
necessary, decisions are sent back to the smart
object for execution by the actuator. The time
between data  transmission and  decision
implementation must be practical; otherwise, it
loses its meaning. Traditional analytic tools
struggle to capture the entirety of this massive data
in real-time. The volume, velocity, and variety are
too extensive for comprehensive analysis, and the
potential relationships and correlations between
different data sources are too vast for manual
comprehension by analysts.

An effective machine learning system
dealing with big data requires data preparation
capabilities, both basic and advanced learning
algorithms, automation, adaptability, scalability,
ensemble modeling, and real-time decision-making.

While machine learning systems have
demonstrated the ability to let computers think on
our behalf, addressing big data demands adaptation
of existing ML methods and the development of
new ideas.

CPS and IoT are fundamentally driven by
the pursuit of social, economic, and human
benefits. These technologies find applications in
various domains such as personalized healthcare,
smart grids, smart industries, and smart
transportation. For instance, a smart industry can
enhance manufacturing processes by sharing real-
time information among industrial equipment,
supply chains, distributors, business systems, and
customers. In healthcare CPS, a smart hospital
could remotely monitor patients' physical
conditions, especially in hard-to-reach areas,
enabling timely interventions during emergencies
like road accidents. Quick notifications to the
nearest hospital, police station, and family
members, along with immediate dispatch of an
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ambulance and alerting the on-duty doctor,
exemplify the potential benefits.  Such
interconnected  autonomous  systems  are
particularly ~ advantageous in  emergency
situations, and the infusion of artificial
intelligence amplifies the overall "smartness" in
the IoT-CPS infrastructure.

Applications  of IoT-CPS  involve
components interacting through a complex
physical environment, presenting a challenging
innovation that has the potential to transform
various sectors, including manufacturing, energy
systems, healthcare, transportation, critical
infrastructure, emergency response, defense, and
agriculture. Organizations embracing IoT-CPS
should incorporate system-aware assets capable of
autonomously assessing potential faults or failures
in the system. System-awareness implies that a
device embedded in any part of a machine should
sense both itself and its environment. The
integration of Al into such interconnected IoT-
CPS scenarios propels us toward not just a smarter
but a "brilliant planet."

Cognitive Al and IoT-CPS

IoT transcends the mere combination of
wireless sensor networks, data storage, embedded
systems, and security issues; it represents a vision
of a world interconnected by intelligence. This may
sound like science fiction, but it is the essence that
makes IoT a prevalent term today. The
conventional approach to programmable computing
involves filtering information through a fixed set of
rules to arrive at a result. However, this method
proves inefficient in addressing the multifaceted
aspects of a complex, fast-paced world where the
information  processing capability = diminishes
exponentially, leading to underutilization. Cognitive
computing, in contrast, overcomes such limitations
by learning from the intricate relations within
connections involving people, things, the
environment, and their interactions. Instead of
being deterministic, cognitive frameworks are
probabilistic, enabling them to keep pace with the
volume, variety, variability, and unpredictability of
data generated by the IoT.

Formally termed cognitive computation
models, these frameworks constitute an integral
part of the artificial intelligence in IoT-CPS. They
possess the capability to comprehend the
"unstructured" 80 percent of the world's
information, including recordings, audio, blogs,
images, emails, and tweets. This means that
organizations can now illuminate aspects of the IoT
that were previously imperceptible. When applied
to the IoT, this cognitive understanding results in
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what is known as Cognitive IoT—systems that
integrate intelligence into, and learn from, the
physical world.

"Cognition" refers to the process of
acquiring knowledge and understanding through
thoughts, experience, and senses. Intuitively,
Cognitive IoT can be viewed as an extension of
IoT that is capable of understanding, reasoning,
and learning. While these three aspects of
cognition share similarities between human
cognition and Cognitive IoT, they carry nuanced
meanings. For IoT, to 'understand' implies the
ability to collect vast amounts of data from the
network and discern the underlying meaning of the
data, creating concepts, identifying entities, and
defining relationships between them.

The ability to 'reason' means that IoT
should be capable of providing appropriate
answers to queries or solving relevant problems
without explicit programming. Lastly, a cognitive
IoT should be able to 'learn,' independently
deriving new information from the available data
using the past knowledge it has acquired.

Al enabled IoT-CPS

While machines are not designed to replace
humans entirely, their purpose is to assist humans
in reducing the task load. It is crucial to emphasize
that humans should maintain supremacy over
machines. Artificial Intelligence (AI) proves most
effective when combined with human intelligence
rather than replacing it. This underscores the
concept that computers and humans possess
different strengths in the vast realm of excellence:
computers excel at arithmetic tasks and counting,
while humans demonstrate remarkable
performance in logic and reasoning. These distinct
forms of intelligence complement each other rather
than being diametrically opposed. Al, therefore,
represents the technology that can fulfill the dream
of having 'things' that can 'think' [32].

Several examples illustrate how artificial
intelligence has been incorporated and utilized in
the IoT-CPS scenario:

Energy Utilization: Algorithms have been
developed on a small scale to reduce energy
consumption in a coffee machine (ARIIMA). This
approach can be adapted and implemented in
various scenarios, such as temperature control
systems in houses, making them more efficient and
reducing wastage. The system learns and adjusts
temperature settings efficiently based on residents'
preferences.
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Routing/Traffic: Machine learning is
applied in traffic management and routing,
considering  parameters like traffic, road
conditions, weather, etc., to suggest the best routes.

Cost Savings: Predictive abilities are
invaluable in an industrial setting. Machine
learning algorithms, drawing information from
sensors on machines, can learn the usual running
conditions. When irregularities occur, the system
can identify the machine and raise an alarm,
preventing accidents and saving costs. Companies
like Augury use vibration and ultrasonic sensors to
predict malfunctions and save money [33].

In essence, we aspire to achieve an
'Internet of Things' where both the 'Internet' and
the 'Things' have the power to think [32]. This
infusion of thought represents the 'intelligence’
aspect of IoT. While this may seem overrated, it
encapsulates the essence of current research in
artificial intelligence.

Challenges
Once an idea is conceptualized, bridging the
gap between the idea and a functional prototype
poses significant challenges. The development of a
working prototype requires substantial resources.
Even with a prototype in place, the critical question
remains: how can one ascertain the success or
failure of this innovative technology? Often, both
novices and experts in the domain make erroneous
predictions. Recent trends in the Internet of Things
(IoT) underscore the rapid influx of data from
diverse sources in varied formats, surpassing the
capabilities of information systems to absorb, store,
analyze, and process it. While databases with
petabytes of data are not uncommon, the primary
goal is to extract meaningful information, such as
patterns, structures, and underlying relationships.
This task is intricate and demands advanced storage
and processing techniques due to the unprecedented
volumes of data.

In response to these challenges, new
algorithms are being devised, and established
techniques are being revisited and tailored in fields
like Pattern Recognition, Machine Learning, and
Data Mining. However, the convergence of IoT
and Cyber-Physical Systems (CPS) raises additional
concerns. The field of Artificial Intelligence (AI)
requires further development to align with the
emerging IoT-CPS infrastructure. = Complex
adaptive Al systems could potentially lead to self-
sustaining malicious evolution, akin to cancerous
growth in the human body. Research efforts are
crucial to address these evolving Al systems with
superior countermeasures.
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Cybersecurity emerges as a major concern
in this technological era, where the possibility of
cyber wars looms. Autonomous systems are
susceptible to malicious use if hacked,
necessitating the identification and mitigation of
vulnerabilities in Al systems. Mock attacks on Al
systems can be developed to immunize existing
safeguards. Proactive measures, such as predicting
new types of attacks, must be integrated into
organizational systems. Rapid recovery systems are
essential for organizations to bounce back from
cyber events disrupting regular business operations.
It is imperative to automatically identify and
safeguard critical information that could be
maliciously exploited, even when shared publicly,
and Al systems can play a role in ensuring privacy.

Conclusion

In the future, individuals will engage with
intelligent devices, consume smart capsules capable
of assessing the impact of medicine on the body,
reside in intelligent homes, and more. While this
may seem like science fiction, it represents the focal
point of ongoing research. The vision is of an
interconnected world where every facet is
intelligent and linked to the Internet, culminating in
what can be termed a 'smart cyber revolution.'
Nonetheless, the trajectory prompts a debate on
whether this shift is towards creative destruction.

As machines increasingly undertake less
routine tasks, this transformation coincides with a
period where many workers are already grappling
with challenges. With appropriate policies, there is
an opportunity to harness the benefits of automation
without  widespread unemployment. Human
ingenuity will redefine the nature of productive
work, emphasizing educational  opportunities
and fostering a workforce equipped with reskilling
and upskilling.

Continuous deployment of Al models in
real- world scenarios demands a reassessment of
the impact of such automation on human life.
While these systems offer myriad benefits, they
also present inherent risks, including privacy
breaches, the codification and reinforcement of
biases, diminished accountability, hampered due
process, and an escalation in information
asymmetry between data producers and holders.
The Internet of Things and Cyber-Physical
Systems (IoT- CPS) constitute a diverse and
intricate network, making it challenging to monitor
every ethical or security breach incident. Failures
or bugs in the software or hardware can have
significant consequences, with even power outages
causing  inconvenience. = Consequently, the
implementation of an additional Al system,
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supervising the IoT's activities in real-time, may
become necessary. In the future, we might
envision a democracy of such systems, preventing
irrational actions. As our lives become
increasingly intertwined with technology, we must
ensure that humans retain supremacy over the
artificially intelligent landscape.

This approach is essential for managing
and guiding the ongoing revolution without
succumbing to technological enslavement.
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Abstract—This paper presents insight into servo motor
control by integrating a servo motor with the
Raspberry Pi 3B microcontroller. Utilizing the Blynk
app, this approach establishes an interactive platform
for precise control. The user-friendly interface,
featuring a slider and a submit button within the
Blynk app, allows real-time adjustments to the servo
motor's position. Building on prior experiences with
various microcontrollers, this study extends to the
Raspberry  Pi, highlighting the immediate
responsiveness facilitated by the Blynk app. This
concise exploration contributes to the IoT landscape,
showcasing efficient servo motor control through a
mobile application.

Keywords—Servo Motors, Raspberry Pi, IoT
(Internet of Things), Micro controller.

I. INTRODUCTION

Servo motors renowned for their precision and
adaptability, play a pivotal role in shaping contemporary
technological advancements, especially in robotics,
electric vehicles, aeronautics, and satellite systems.
Specialized electric motors, servo motors deliver
unparalleled control over the angular position of their
output shafts. Their applications range from intricately
controlling robotic limbs to ensuring precise movements
in aeronautical and satellite systems.

The essence of servo motors lies in their ability
to provide meticulous control, making them indispensable
in applications where accuracy is paramount. In the
dynamic landscape of advancing technology, the demand
for servo motors is steadily rising, underscoring the need
for a comprehensive understanding of their intricate
control requirements.

At the core of a servo motor's functionality is its
capability to maintain a specific position or achieve
precise movements with high accuracy. This is
accomplished through a closed-loop control system,
where the motor continuously receives feedback from an
internal sensor or encoder, allowing it to adjust its position
in real-time. This feedback loop ensures that the servo
motor consistently meets the desired angular position,
velocity, and acceleration requirements.

The working principle involves a sophisticated
combination of a DC motor, gearbox, control circuit, and
feedback system. The control circuit interprets the desired
position signal, compares it with the actual position
feedback, and promptly signals the DC motor to adjust its
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rotation in the event of any deviation. This continuous
feedback loop is instrumental in ensuring the servo
motor's unwavering precision, a factor that profoundly
influences the safety, reliability, and overall performance
of the systems they drive.

To meet the demands of precision control,
microcontrollers like the Raspberry Pi emerge as critical
components. The Raspberry Pi, a credit-card-sized single-
board computer, serves as a versatile platform for various
embedded computing applications, including servo motor
control. The Raspberry Pi's computational capabilities,
flexibility, and compatibility make it an ideal choice for
orchestrating intricate control systems. In the context of
servo motor control, the Raspberry Pi serves as a
computational hub, capable of executing complex
algorithms to ensure accurate and responsive movements.
Furthermore, the use of the Python programming language
enhances the Raspberry Pi's effectiveness, providing a
user-friendly and powerful toolset for developing control
algorithms. Python's simplicity, readability, and extensive
libraries make it well-suited for programming servo motor
behaviors, allowing researchers and developers to
implement and fine-tune precise control strategies with
ease.

The integration of the Internet of Things (IoT)
further extends the boundaries of servo motor control. IoT
introduces a new dimension, providing a more
comfortable and efficient means of managing and
monitoring servo motors. This paper explores the
symbiotic relationship between servo motors and IoT,
offering insights into how interconnected systems enhance
the overall control experience, particularly in scenarios
where remote and real-time adjustments are essential for
optimal performance.

Additionally, Blynk, a versatile and user-friendly
Internet of Things (IoT) platform, stands out as a valuable
tool for creating custom mobile applications to control and
monitor connected devices. With its simple drag-and-drop
interface, Blynk empowers users without extensive
programming knowledge to design interactive dashboards.
Functioning as a bridge between hardware and mobile
devices in the IoT realm, Blynk facilitates seamless
communication and control.

Adding a distinctive layer to the control
ecosystem, the Blynk app serves as a medium of
interaction, offering user-friendly and intuitive control
interfaces. Its adaptability and ease of integration make
Blynk a valuable asset in servo motor control, providing
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users with a streamlined and accessible means to interact
with and manipulate these critical components. In the
following sections, we delve into the interconnected roles
of precision control, microcontrollers, IoT, and innovative
applications like Blynk in the realm of servo motor
dynamics.

II. LITERATURE STUDY

The integration of Internet of Things (IoT)
technologies with servo motor control has garnered
significant attention in recent literature, especially in the
context of single-board computers like the Raspberry Pi.
The following literature study outlines key themes,
methodologies, and advancements in IoT-driven servo
motor control, with a specific focus on the innovative use
of the Blynk platform.

A. IoT in Servo Motor Control:

Literature reveals a growing trend in leveraging
IoT for enhanced control and monitoring of servo motors.
Researchers highlight the potential of real-time data
exchange, remote accessibility, and seamless integration
with IoT platforms to revolutionize servo motor
applications. The integration of IoT technologies aims to
bridge the gap between physical devices and the digital
realm, opening avenues for efficient and intelligent
control mechanisms.

B. Raspberry Pi in Control Systems:

The Raspberry Pi, as a versatile and accessible
single-board computer, has become a cornerstone in IoT
applications. Existing studies underscore its suitability for
orchestrating servo motor control systems due to its
computational capabilities, GPIO pins, and Linux-based
operating system. Researchers delve into the integration of
Raspberry Pi in control architectures, emphasizing its role
in executing complex algorithms and interfacing with
various sensors and actuators.

C. Servo Motor Control Techniques:

Literature provides an in-depth exploration of
traditional and advanced servo motor control techniques.
Researchers delve into PID (Proportional-Integral-
Derivative) control, feedforward control, and adaptive
control strategies. The focus is on achieving precise and
responsive control over servo motors, particularly in
dynamic and variable environments.

D. Blynk as an IoT Platform:

The Blynk platform has gained prominence for
its user-friendly interface and adaptability in IoT projects.
Recent literature discusses its unique features, such as
drag-and-drop widgets and customizable dashboards,
making it an ideal choice for developing IoT applications.
Researchers emphasize the ease of integration with
various hardware platforms, including the Raspberry Pi, to
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create interactive and remotely accessible control
interfaces.

E. Case Studies and Applications:

Numerous case studies highlight successful
implementations of loT-driven servo motor control, with a
particular emphasis on Raspberry Pi and Blynk
integration. These case studies encompass a spectrum of
applications, from home automation and smart devices to
industrial robotics. Researchers showcase the practicality,
efficiency, and scalability of these systems in real-world
scenarios.

F. Challenges and Future Directions:

Despite the progress, literature acknowledges
challenges such as security concerns, latency issues, and
the need for standardized protocols in IoT-driven servo
motor control. Researchers propose avenues for future
research, including the exploration of machine learning
algorithms for adaptive control and the development of
robust cybersecurity measures for [oT-enabled systems.

In summary, the literature study underscores the
dynamic landscape of IoT-driven servo motor control,
particularly on the Raspberry Pi platform, coupled with
the innovative integration of the Blynk platform. The
synthesis of existing knowledge provides a foundation for
the research paper, paving the way for further exploration
and contributions in this evolving field.

III. METHODOLOGY

A. Existing System:

In current servo motor control setups, the
commonly used methods often rely on older approaches
that don't quite meet the connectivity and integration
needs demanded by today's technology. Many systems
still use local interfaces for controlling servo motors,
limiting flexibility and making real-time adjustments
challenging. Furthermore, the lack of robust Internet of
Things (IoT) integration means remote access and
advanced control functionalities are often constrained.
The user interfaces in existing systems may not be as user-
friendly or intuitive, prompting the need for a more
modernized system that can adapt to current technological
requirements.

B. Proposed System:

The proposed system represents a significant
advancement in servo motor control by leveraging the
computational capabilities of the Raspberry Pi 3B and the
Internet of Things (IoT) features of the Blynk platform.
This integration aims to overcome the limitations of
traditional systems by introducing a dynamic and user-
centric control mechanism. The Raspberry Pi acts as a
powerful microcontroller, handling complex control
algorithms, while Blynk serves as the conduit for seamless
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communication between the user interface and the servo
motor. With this system, users can remotely monitor and
control the servo motor through an interface embedded
within the Blynk app, providing enhanced accessibility
and responsiveness. Real-time adjustments, facilitated by
IoT integration, extend the system's utility to applications
requiring increased adaptability and remote management.
This proposed system not only addresses the shortcomings
of existing setups but also lays the foundation for a more
sophisticated and efficient era of servo motor control
within the IoT framework.

IV. IMPLEMENTATION

A. SERVO MOTOR

The SG90 is a popular model of servo motor
known for its compact size and versatility. When
interfaced with a Raspberry Pi, the SG90's specifications
become relevant for effective integration. The SG90
typically operates on a voltage range of 4.8V to 6V, with a
stall torque of approximately 1.8 kg-cm. It has a rotation
range of 0 to 180 degrees, making it suitable for various
applications requiring controlled and limited movement.
When connected to a Raspberry Pi, the GPIO pins can be
used to send control signals to the SG90, allowing for
precise angular positioning as dictated by the Raspberry
Pi's programming. This combination of the SG90 servo
motor and Raspberry Pi presents a powerful synergy for
applications demanding accurate and programmable
motion control.

Fig.1 SG90 Servo Motor

B. RASPBERRY PI 3B

The Raspberry Pi 3, a notable iteration of this
popular device, boasts a 1.2GHz quad-core ARM Cortex-
AS53 processor and 1GB of RAM, offering sufficient
computational power for real-time control tasks. Equipped
with GPIO pins, the Raspberry Pi facilitates seamless
interfacing with external devices, making it an ideal
choice for servo motor control. Specifically, for servo
motor control using the Blynk app, the GPIO pins serve as
the communication bridge between the Raspberry Pi and
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the servo motor. These GPIO pins, when coupled with the
Blynk app, enable users to remotely manipulate and
monitor servo motor behavior through an intuitive
graphical interface. The integration of the Raspberry Pi 3,
with its robust specifications, and the Blynk app provides
a comprehensive solution for efficient and accessible
servo motor control in various applications.

Fig.2 Raspberry Pi 3B Board
C. BLYNK - IOT PLATFORM

Blynk plays a pivotal role in IoT-driven servo
motor control using Raspberry Pi. It acts as the interface
through which users can remotely manipulate servo motor
parameters. By integrating Blynk with Raspberry Pi, users
can design a personalized control dashboard on their
mobile devices, featuring intuitive elements like sliders
and buttons. This allows for real-time adjustments to the
servo motor's position and behavior, providing a
convenient and efficient means of controlling the servo
motor within an IoT framework. The simplicity and
adaptability of Blynk contribute significantly to enhancing
the user experience and extending the capabilities of IoT
applications involving servo motors and Raspberry Pi.

Fig.3 Circuit Diagram for Hardware Component

In the implementation phase, the realization of
the IoT-driven servo motor control system on the
Raspberry Pi 3B was meticulously executed through a
structured series of steps outlined in the provided
flowchart. The initial step involved the precise physical
setup, including the detailed wiring of the SG90 servo
motor to the Raspberry Pi 3B using the GPIO pins. To
interface with these GPIO pins, critical libraries such as
RPi.GPIO and WiringPi were employed, ensuring
seamless communication between the Raspberry Pi and
the connected servo motor.
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Fig.4 Flowchart of Program Design

Subsequently, the software components were
methodically configured and deployed. Python scripts,
capitalizing on the capabilities of both RPi.GPIO and
WiringPi libraries, were intricately crafted to establish a
robust communication link between the Raspberry Pi 3B
and the Blynk cloud server. Git, serving as the version
control system, played a pivotal role in maintaining the
integrity and versioning of the codebase throughout the
entire implementation process.

Moreover, the Blynk mobile application underwent
customization to meet specified requirements,
incorporating slider button that seamlessly communicated
with the GPIO-controlled servo motor. Rigorous testing,
guided by the flowchart and executed in parallel with Git
versioning, ensured the reliability and efficiency of the
entire system. Dependencies such as RPi.GPIO, WiringPi,
and Git were integral components contributing to the
successful integration of the IoT-driven servo motor
control system. The implementation process, intricately
guided by the flowchart, provided a comprehensive and
reproducible pathway for deploying an effective IoT-
driven servo motor control system using the Raspberry Pi,
Blynk, and essential libraries and tools.
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V. RESULT ANALYSIS AND DISCUSSION

The experimental results reveal the successful
integration and control of the SG90 servo motor using
Raspberry Pi 3 and the Blynk app. The system
demonstrated remarkable precision and responsiveness, as
evidenced by the smooth adjustments within the servo
motor's 180-degree range. Analysis of the Blynk interface,
featuring slider button controls, highlighted its intuitive
design, allowing users to manipulate the servo motor's
rotational position seamlessly.

Stability was a notable feature throughout the
extended operational duration, with no observed crashes
or irregularities. User feedback emphasized the user-
friendly nature of the Blynk app, affirming its
effectiveness in facilitating precise control. Additionally,
the system exhibited low-latency network performance,
ensuring real-time adjustments, and maintained efficient
power consumption levels, contributing to its overall
reliability.

Fig.6 Blynk Interface Slider of Servo Motor

The scalability and flexibility of the setup were
evident in its ability to accommodate different servo motor
configurations. These findings collectively underscore the
practical feasibility and robustness of the integrated system
for various applications in robotics and automation. The
positive outcomes open avenues for further exploration,
such as refining control algorithms and investigating
broader applications within the field.
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VI. CONCLUSION

In conclusion, this study successfully
demonstrates the implementation and effectiveness of IoT-
driven SG90 servo motor control on Raspberry Pi 3B
utilizing the Blynk platform. The experimental results
underscore the precision and responsiveness achieved
through the Blynk app, offering a user-friendly interface
for seamless control. The integration of Blynk and
Raspberry Pi in servo motor control, supported by low-
latency network performance, showcases the potential for
practical applications in the Internet of Things (IoT)
domain. This research contributes valuable insights into
the synergy between Blynk, Raspberry Pi, and servo
motors, laying the groundwork for enhanced control
systems in IoT-driven scenarios. The positive outcomes
open avenues for further exploration, such as refining
control algorithms and investigating broader applications
within the field.
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Abstract - This paper proposes a Dynamic
resource allocation method for Cloud computing.
Cloud computing is a model for delivering
information technology services in which
resources are retrieved from the internet through
web-based tools and applications, rather than a
direct connection to a server. Users can set up and
boot the required resources and they have to pay
only for the required resources. Thus, in the
future providing a mechanism for efficient
resource management and assignment will be an
important objective of Cloud computing. In this
project we propose a method, dynamic scheduling
and consolidation mechanism that allocate
resources based on the load of Virtual Machines
(VMs) on Infrastructure as a service (IaaS). This
method enables users to dynamically add and/or
delete one or more instances on the basis of the
load and the conditions specified by the user .Our
objective is to develop an effective load balancing
algorithm using Virtual Machine Monitoring to
maximize or minimize different performance
parameters (throughput for example) for the
Clouds of different sizes (virtual topology de-
pending on the application requirement).

Keywords : Cloud computing, Infrastructure -as-a
Service, Amazon ec2, Optimizing VM Load, Load
balancing.

1. INTRODUCTION

Cloud computing refers to the delivery of
computing and storage capacity as a service to a
heterogeneous community of end-recipients. Cloud
computing is an internet technology that utilizes both
central remote servers and internet to manage the
data and applications. This technology allows many
businesses and users to use the data and application
without an installation. Users and businesses can
access the information and files at any computer
system having an internet connection.

Cloud computing provides much more
effective computing by centralized memory,
processing,  storage and  bandwidth[8].Cloud
computing has several applications such as Infosys is
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using Microsoft's Windows Azure Cloud services,
including SQL Data Services, to develop Cloud-
based software capabilities that would let automobile
dealers share information on inventories and other
resources. Best Buy's Giftag applet uses Google App
Engine to let users create and share wish lists from
Web pages they visit. Wang Fu Jing Department
Store, a retailer in China, uses IBM Cloud services,
including supply chain management software for its
network of retail stores[9].

Cloud computing providers offer their
services according to three fundamental models
Infrastructure as a service (laaS), platform as a
service (PaaS), and software as a service (SaaS). aaS
is the most basic and each higher model abstracts
from the details of the lower models. Platform -as-a-
service in the Cloud is defined as a set of software
and product development tools hosted on the
provider's  infrastructure. = Developers  create
applications on the provider's platform over the
Internet. PaaS providers may use APIs, website
portals or gateway software installed on the
customer's computer. In the software-as-a-service
Cloud model, the vendor supplies the hardware
infrastructure, the software product and interacts with
the user through a front-end portal. Infrastructure-as-
a-Service is to start, stop, access and

configure their virtual servers and storage.

In the enterprise, Cloud computing allows a
company to pay for only as much capacity as is
needed, and bring more online as soon as required.
Because this pay-for-what-you-use model resembles
the way electricity, fuel and water are consumed, it's
sometimes referred to as utility computing[1].
Several issues are existed in Cloud computing such
as Performance, Security, Availability, and Inability
to Customize. In this paper we are focusing
performance issue. Operating in a Cloud computing
environment does not eliminate application
performance issues[10].

In fact, the Cloud is very complex and will
possibly introduce even more performance problems
then in non Cloud environments. As such the ongoing
monitoring of all the applications is accessed via the
Cloud. This will ensure that Service Level greements
are met and performance and uptime are optimal. On
a Cloud computing platform, dynamic resources can
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be effectively managed wusing virtualization
technology. The subscribers with more demanding
SLA can be guaranteed by accommodating all the
required services within a Virtual Machine image and
then mapping it on a physical server. This helps to
solve problem of heterogeneity of resources and
platform irrelevance. Load balancing of the entire
system can be handled dynamically by using
virtualization technology where it becomes possible
to remap Virtual Machines (VMs) and physical
resources according to the change in load . Due to
these advantages, virtualization technology is being
comprehensively implemented in Cloud
computing[11].

A Virtual Machine (VM) is a software
implementation of a computing environment in
which an operating system (OS) or program can be
installed and run. The Virtual Machine typically
emulates a physical computing environment, but
requests for CPU, memory, hard disk, network and
other hardware resources are managed by a
virtualization layer which translates these requests to
the underlying physical hardware. VMs are created
within a virtualization layer, such as a hypervisor or a
virtualization platform that runs on top of a client or
server operating system. This operating system is
known as the host OS. The virtualization layer can be
used to create many individual, isolated VM
environments.

This paper focuses on dynamic allocation
method for efficient load balancing on Virtual
Machines. This paper is organized as follows section
2 describes existing system, section 3 describes
Experimental setup, section 4 describes Results and
analysis, section 5 describes conclusion and section 6
describes bibliography.

2. VM LOAD BALANCING
2.1. OVERVIEW

Virtual Machine enables the abstraction of
an OS and Application running on it from the
hardware. The interior hardware infrastructure
services interrelated to the Clouds are modeled in the
simulator by a Data center element for handling
service requests. These requests are application
elements sandboxed within VMSs, which need to be
allocated a share of processing power on Datacenter’s
host components. Data Center object manages the
data center management activities such as VM
creation and destruction and does the routing of user
requests received from user via the Internet to the
VMs. The Data Center Controller, uses a VM Load
Balancer to determine which VM should be assigned
the next request for processing. Most common VM
load balancer are throttled and active monitoring load
balancing algorithms.

ISBN: 978-81-965236-7-1

Active Monitoring Load Balancer maintains
information about each VMs and the number of
requests currently allocated to which VM.When a
request to allocate a new VM arrives, it identifies the
least loaded VM. If there are more than one, the first
identified is selected[6].

In this paper we studied two load balancing
algorithms in Cloud computing was done. The
algorithms are throttled load balancer, active
monitoring load balancer. A new algorithm has been
proposed from modifying the active monitoring load
balancing algorithm in Virtual Machine environment
of Cloud computing in order to achieve better
response time, processing time and cost.

2.2. PROPOSED VM LOAD BALANCING
METHOD

Optimization of Virtual Machine load is a
process of reassigning the total load to the individual
Virtual Machines to make resource utilization
effective and to improve the response time of the job.
A load balancing algorithm which is dynamic in
nature does not consider the previous state or
behavior of the system, that is, it depends on the
present behavior of the system. The important things
to consider while developing such algorithm are,
estimation of load, comparison of load, performance
of Virtual Machine, nature of work to be transferred,
selecting of Virtual Machine and many other ones.
This load considered can be in terms of CPU load,
amount of memory used, delay or Network load.

The time required for completing a task
within one process is very high. So the task is divided
in to number of sub tasks and each sub task is given
one one job. The Proposed Load balancing algorithm
is divided into two phase. A two-level task
scheduling mechanism based on load balancing to
meet dynamic requirements of users and obtain a
high resource utilization.

It achieves load balancing by first mapping
tasks to Virtual Machines and then Virtual Machines
to host resources thereby improving the task response
time, resource utilization and overall performance of
the Cloud computing environment. In the first phase,
find the cpu utilization and memory required for each
instance and also find available cpu cycle and
memory of each VM. In second phase compare the
available resources and required resources, if
resources are available instance is to be added
otherwise discard the instance finally returns instance
status to user. The Cloud Watch monitoring service is
a special storage engine that is designed for time
series data.
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On one end data collected periodically from
servers and from other services is pumped into the
monitoring store, and at the other end clients can run
queries against the store to extract data from it.

2.3. DETAILED DESIGN

The load balancing service is designed to
serve as a first level of distributing load across a
number of instances, dealing specifically with DNS
and handling the failure of an availability zone.
Amazon Cloud Watch provides monitoring for AWS
Cloud resources and the applications customers run
on AWS. Developers and system administrators can
use it to collect and track metrics, gain insight, and
react immediately to keep their applications and
businesses running smoothly. Amazon Cloud Watch
monitors AWS resources such as Amazon EC2 and
Amazon RDS DB instances, and can also monitor
custom metrics generated by a customer’s
applications and services. With Amazon Cloud
Watch, you gain system-wide visibility into resource
utilization, application performance, and operational
health[3].

Functions of our proposed system are,

Bucket creation- S3 Browser allows to easily create
Amazon S3 Buckets in all regions supported by
Amazon S3. Once created a new bucket, one who can
create virtual folders to organize files, and upload and
download files to and from Amazon S3[3].

Uploading instance- VM Import/Export enables to
easily import Virtual Machine images from existing
environment to Amazon EC2 instances and export
them back to on-premise environment. This offering
allows to leverage an existing investments in the
Virtual Machines that who built to meet IT security,
configuration = management, and  compliance
requirements by seamlessly bringing those Virtual
Machines into Amazon EC2 as ready-to-use
instances. One who can easily export imported
instances back to your on-premise virtualization
infrastructure, allowing you to deploy workloads
across your IT infrastructure[3].

Monitoring instance- Amazon Cloud Watch
provides a reliable, scalable, and flexible monitoring
solution that can start using within minutes. No
longer need to set up, manage, or scale own
monitoring systems and infrastructure. Using
Amazon Cloud Watch, which can easily monitor as
much or as little metric data as you need. Amazon
Cloud Watch lets you programmatically retrieve
your monitoring data, view graphs, and set alarms to
help you troubleshoot, spot trends, and take
automated action based on the state of Cloud
environment[3].
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Amazon Cloud Watch enables to monitor
AWS resources in real-time, including Amazon EC2
instances, Amazon EBS volumes, Elastic Load
Balancers, and Amazon RDS DB instances. Metrics
such as CPU utilization, latency, and request counts
are provided automatically for these AWS resources.

One who can also supply his own custom application
and system metrics, such as memory usage,
transaction volumes, or error rates, and Amazon
Cloud Watch will monitor these too.

Algorithm 1: To describe add/remove instance.
Desc_add/remove_inst()

{

Find Instance Id ‘inst_id’ from ec2InstanceRequest;
Find required cpu utilization ‘reqcpuUtil’

From ins_size*60*60%*24;

Find VM Id ‘Vmld’ from ec2AvailabilityZones;
Print availcpuUtil;

If ‘availcpuUtil’ result in a loop then

Add instance to controller

else

discard Instance from user request;

end

}

Algorithm 2: Add instance to controller.

Add_inst()

{

Find availability zones ‘Avail’ from

ec2 AvailabilityZones;

Find Key pair ‘key’ from ec2KeyPairs;

Describe user Instances ‘Inst’ from
ec2Describelnstance;

Create new key pair ‘newKey’ from ec2KeyPair;
Assign ‘Instance’ to VM

Find instance ststus ‘InstStat’ from
RunlnstanceRequest;

Print InstStat;
}

To test our algorithm we are using
WebCrawler  application to  describe  better
optimization of load on each Virtual Machine. A
WebCrawler is a computer program that browses the
World Wide Web in a methodical, automated
manner or in an orderly fashion. This process is
called Web crawling or spidering.
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Many sites, in particular search engines, use
spidering as a means of providing up-to-date data.
Web Crawlers are mainly used to create a copy of all
the visited pages for later processing by a search
engine that will index the downloaded pages to
provide fast searches. Crawlers can also be used for
automating maintenance tasks on a Web site, such as
checking links or validating HTML code. Also
crawlers can be used to gather specific types of
information from Web pages, such as harvesting e-
mail addresses (usually for sending spam).

3. EXPERIMENTAL SETUP

In this section we describe the experimental
setup that was used to run workflows. Java language
is used for implementing VM load balancing
algorithm. EC2 was chosen because it is currently the
most popular, feature-rich, and stable commercial
Cloud Workflows are loosely coupled parallel
applications that consist of a set of computational
tasks linked via data and control-flow dependencies.
Unlike tightly-coupled applications in which tasks
communicate directly via the network. In order to
have an unbiased comparison of the performance of
workflows on EC2 the experiments presented in this
paper attempt to account for these differences by (a)
running all experiments on single nodes and (b)
running experiments using the local disk on EC2.
Although single-node experiments do not enable us
to measure the scalability of Cloud services they do
provide an application-oriented understanding of the
capabilities of the underlying resources that can help
in making provisioning decisions. Testing the
scalability of Cloud services when running
workflows on multiple nodes is left for future work.

4. RESULTS AND ANALYSIS

Fig 1 shows an interface designed
facilitating the user to create bucket on Cloud and
send request to the instance monitor. Client provides
an option for creating bucket, deleting bucket,
refreshing AWS amazon web account and
downloading the contents resides in the bucket.
When user sends a request to the Cloud, IaaS
converts it into an instance and sends it to job
manager.
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Fig 1: Client Interface

Fig 2 shows an Job manager, receives the
user request from client. Received instance is to be
divided into number of sub tasks(instances). After
dividing an instance sends it to task manager.
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Fig 2: Job Manager

Fig 3. Shows an Instance monitor, monitors
the status of the instance and Virtual Machine(VM’s)
by checking the required resources of instance and
available resources such as cpu usage and memory
available of VM’s. Dynamic instance module decides
whether to add instance or delete instance based on
the status of the instance monitor. If the resources are
available on Virtual Machine the instance is to be
added to Cloud otherwise discard the instance.
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Fig also shows a Task manager receives the
instances from job manager. Process the user request
and sends results back to client. Client displays the
results to the user.
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Fig 3: Task Manager

Table 1 Describes results of existing method [7]

Table 2 describes average values of the Dynamic
Instance method by taking 5 trial values.

NAME | INST | AMI | TYPE | VALUE CPU
_ID | _ID CYLE
FIRST i- ami- | Tl.mi 5 4.87854
INSTA | 2aa8 | 8f8c cro
NCE | c44d | 54c6
INSTA i- ami- | Tl.mi 1 2.76843
NCE1 | 5450 | 8f8c cro
2733 | 54c6
INSTA i- ami- | Tl.mi 1 3.856871
NCE2 | 6c41 | 8f8c cro 4285714
350b | 54c6 3
INSTA i- ami- | Tl.mi 2 3.602800
NCE 3 | 6c45 | 8f8¢c cro 0000000
280b | 54c6 007

ID | RESOURCES | THRESH_VALUE | CPU_CYCLE

1 0 Added 10

2 1 Added 9.67

3 2 Added 9.33

4 3 Added 9

Fig 4 Shows the graphical representation of the

Table 1 with respect to Cpu cycle and
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Fig 5 Shows the graphical representation of the
Table 2 with respect to Cpu cycle and
Storage in Kb.
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5.CONCLUSION

In this paper a new VM load balancing
algorithm was proposed and then implemented in
Amazon EC2 Cloud computing environment using
java language. Proposed algorithm find the available
cpu cycle of each Virtual Machine (VM) and Send
the ID of Virtual Machine to the Cloud controller for
allocating the new request. We conclude that Cloud
controller utilizes the available resources on Virtual
Machine then it effect the overall performance of the
Cloud Environment and also decrease the average
response time.
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Abstract - manufacturers, intermediaries, merchants,
consumers, etc. all utilize Storehouses. Farmers lose
a great deal of money every year as a result of the
issue with storehouse storage requirements. This
results from inadequate food storage monitoring
and inadequate refrigeration equipment. Numerous
antiquated storage techniques were used,
necessitating a labor-intensive and ineffective
manual process. This research describes a smart
I0T-based food monitoring system for storehouses
that employs a Raspberry Pi and a number of
sensors to continually check the many elements that
might have an impact on the quality of the food.
Adafruit serves as a cloud that facilitates data
visualization. Popsql is used to manage a database,
and a login page is made to assist the warehouse
administrator.

INTRODUCTION

India is the nation where the economy is
mostly based on the agriculture sector. Due to storage
regulations and inadequate food storage monitoring,
farmers deal with a number of issues each year. Storage
needs are met by warehouses. The state-run [1]
warehouses only hold a small portion of the food
grains. There are inadequate storage facilities for a
significant portion of the Tomatoes, Onion, Radish and
Cucumber are all produced worldwide. However, the
country loses annually as a result of incorrect storage
because of the variations in market availability from
season to season and year to year.

The natural contamination of food grains is
influenced by a number of environmental conditions,
including temperature, humidity, light levels, pH, and
type of storage structure. Food will become less
valuable the longer it is stored. Food safety becomes an
issue as a result. [2, 3]. A number of antiquated storage
techniques were used, necessitating a labor- intensive
manual process that is both time-consuming and
inefficient. The lack of a multi-parameter monitoring
system was another disadvantage. Therefore, the
Internet of Things (IoT) based food grain monitoring
system not only seeks to create a multi-parametric
system that aids in reducing loss against many causes
including moisture, aging, and decaying, but it also
does so in a time- and money-efficient manner.
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1. LITERATURE SURVEY

Rajesh Kumar Kaushal et. al [4]proposed an
IoT framework to prevent food from getting
contaminated during storage and transportation.
System architecture.K Mohan Raj et. al proposed
[S]Jan IoT based smart warehouse monitoring
system. Varioustypes of sensors used in the system
are vibration, humidity, temperature, fire sensors
etc. Alexandru Popa et. al [6]proposed a method of
integrated food monitoring. The system is suitable
for vacuum-packed foods. Sipiwe Chihana et. al [7]
proposed and developed a real-time intrusion and
tracking system. Soumya T K et.al proposed [8] a
multi-parameter monitoring system using wifi.
Saleem Ulla Shariff proposed a system [9] for
monitoring food grains at home. The information
related to the food and storage is sent to the owner
using the auto SMS and email alert system.

Sazia Parvin et. al proposed [10] a grain storage
system with monitoring and controlling. Qinghua
Zhang et. al proposed an IoT based system
framework for the monitoring of the warehouse
environment. Li Lijuan et.al [11] present a wireless
transceiver and microcontroller-based monitoring
system.The system described in the literature survey
shows efforts taken by the researchers in the area of
food management. However, the food management
system needs to be continuously monitored to check
the temperature and humidity.

2.  WORKING PRINCIPLE

The suggested system's primary goal is to
offer an Internet of Things-based warehouse
monitoring system. A system that runs in the cloud
is suggested to improve the characteristics.
Additionally, the system keeps track of any
deviations from the sensor limits. There are three
components to the system:

Sensor Subsystem

Three sensors make up the sensor network:
the DHT 11 sensor, the LDR sensor, and the MQ 3
sensor. Temperature and humidity are both
measured by the DHT 11. It has a thermistor and a
humidity detecting component. It will keep an eye
on the food's storage area's humidity and
temperature all the time. For the same, a threshold
has been set.
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The two electrodes of the humidity sensor
component are separated by a substrate that retains
moisture. As the humidity varies, so does the resistance
between the electrodes. Similar to this, the thermistor—
a variable resistor whose value essentially changes with
temperature—is used to measure temperature. The
nitrogenous gases released by rotting food are picked
up by the MQ 3 sensor. The existing sensitive material's
conductivity.

The resistivity of an LDR sensor is dependent
on the amount of light that is incident upon it. These
sensors' resistance reduces with light and reaches its
maximum in the absence of light. The sensor features
an integrated ADC that provides the output voltage in
digital form, along with a potential divider circuit.

Processing Unit

The primary processor is a Raspberry Pi 3.
The system architecture's block diagram is displayed in
Fig. 1. A tiny computer is called a Raspberry Pi. It
contains a built-in Wi-Fi module in addition to CPU,
GPU, RAM, and video outputs.Raspberry is preinstalled
on the NOOBS (New Out of the Box Software).
Included are Python, Scratch, and more.

Python is a high-level, object-oriented
programming language. This research project's whole
algorithm was created in Python. Real-time data on the
warehouse's environmental conditions is sent to the
WebApp. Hypertext Mark-up Language is used to
construct web applications (HTML).

Datatiane

DHT

fatum
L

MQ3

Buzzer

Legin

Figure. 1 Block diagram of system
architecture

Web service

A Web service is an electronic connection
between two devices over a network. To access the
dashboard, the user is given a web URL. The service is
accessible via a laptop and PC as well as a mobile
device. Adafruit provides a cloud-based IoT analytics
platform solution for realtime data stream visualization
and analysis [12, 13]. For more sophisticated
investigation, the Adafruit als o supports MATLAB
coding. Adafruit is utilized in this project for data
analysis and visualization.
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3. SYSTEM REQUIREMENTS
Fig.2: Raspberry Pi Board
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Rassperry Pi : The Raspberry Pi is a very cheap
computer that runs Linux, but it also provides a set
of GPIO (general purpose input/output) pins,
allowing to control electronic components for
physical computing and explore the Internet of
Things (IoT).

Fig-3:DHT11Sensor
DHT11 Sensor: This sensor mainly consists of two
parts capacitive humidity sensor and thermistor. It
converts the analog data to digital signal which
indicates the humidity and temperature.

Fig-4:LDR Sensor

LDR Sensor: It is a light intensity sensing sensor.
The resistance of the sensing material changes based
on the light intensity. The change of resistance
causes change in voltage, which is used to determine
the light intensity.

MQ3 Sensor: It is used to sense the presence of
alcohol using SnO2 as the sensitive material. The
concentration of alcohol gas in the environment
increases the conductivity of the sensing material,

Fig-5:MQ3 Sensor
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using which the alcohol presence in the environment
can be determined. 4.

RESULTS AND DISCUSSION

Critical environmental elements including
temperature, humidity, light, and moisture are
monitored by the wireless sensor unit. The Raspberry
Pi receives temperature and humidity readings from
the DHT-11 sensor at the warehouse. The digital
value obtained from the analog value conversion
process is compared to the threshold value. The
buzzer will activate and alert warehouse management
if the parameter is over or below the threshold value.
Adafruit Cloud is used to depict environmental
parameters that are continually observed. It gathers
data and creates a graph based on that data. Taking
daily, weekly, and monthly reports for data analysis
is made easier by this.

The ideal temperature range needed for the crops is
displayed in Table 1.

TABLE -1: Favourable temperatures for

Vegitables
Optimal Maxim| Minim | Season
um um (days)
Centigr| Centigr
ade ade
Tomatoes| 12 -18 21-24 10 | 50-85
Cucumbe| 16-24 32 10 | 50-70
IS
Radish 10-20 25 5 20-30
Onion 13-24 30 4-101  130-
160

An IoT device must be put in a warehouse,
grocery shop, etc. It begins reading data from the
interfaced sensors as soon as it is linked to the
internet. Every two seconds, the DHTI11 sensor
obtains a real-time readout of the temperature and
humidity. The supply voltage that the sensor needs to
function is between 3.5 and 5.5V.Likewise, the LDR
and MQ3 sensor values are captured and sent to the
Rasberry Pi for additional processing.

The Raspberry Pi serves as the system's
primary hub, managing every operation. Its job is to
operate in response to inputs received from the
sensor's outputs. On the Cloud server, data is uploaded
for monitoring and presentation. The Rasberry Pi
converts the analog output to a digital value. The web
service is in charge of the display portion. Python is a
programming language that is available as open
source. For Internet of Things connections, the
Raspberry Pi's inbuilt wifi module is utilized. Every
sensor's threshold value is stored in an internal SD slot.
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The controller utilizes a buzzer to sound a
warning in the event that there is any fluctuation in
range. You may connect using HDMI to monitor this
as well.

5. CONCLUSION

In this study, we have successfully
interfaced the Raspberry Pi with many sensors,
including the MQ3, LDR, and DHT 11 sensors, to
monitor and manage the ambient conditions in
warehouses in order to prevent food commodities,
namely wheat, rice, and maize, from rotting.
Additionally, the device has a buzzer that functions
as an alarm and will sound as soon as the sensor's
threshold value exceeds a predetermined threshold.
To the Adafruit server is transferred data.

Adafruit provides users with updates on food
grains. To provide secure database access, a login page
is put in place. By uploading the data to the Adafruit
cloud computing server via Internet of Things (IoT),
the system not only helps to monitor the different
characteristics of the warehouse.

REFERENCES:

1. D. K. Singh, R. Desai, N. Walde, P. B.
Karandikar, "Nano warehouse: A New
Concept for Grain Storage in India," 2014
International Conference on Green
Computing Communication and Electrical
Engineering, 2014, pp. 1-6.

2. H L. Yin, Y. M. Wang, "An Effective
Approach for the Design of Safety Fresh Food
Supply Chain Networks with Quality
Competition”, IEEE International Conference
on Information and Automation, 2017,
pp-921-924.

3. F. Kamoun, O. Alfandi and S. Miniaoui, "An
RFID Solution for the Monitoring of Storage
Time and Localization of Perishable Food in a
Distribution Center”, Global Summit on
Computer& Information Technology, 2015,

pp- 1-6.

4. Rajesh Kumar Kaushal, Harini. T, Pavithra
Lency.D, Sandhya.T, Soniya.P, “loT Based
Smart Food Monitoring System”,
International Journal Of Current Engineering
And Scientific Research, Vol 6, Issue 6, 2019,
pp- 73-76.

5. K.Mohanraj, S.Vijayalakshmi, = N.Balaji,
R.Chithrakkannan, R.Karthikeyan, ‘“Smart
Warehouse ~ Monitoring  Using  [oT”,
International Journal of Engineering and
Advanced Technology, Vol 8, Issue 6, 2019,
pp- 3597-3600.

87



NATIONAL CONFERENCE ON APPLICATIONS OF AI AND IoT IN ENGINEERING AND TECHNOLOGIES (NCAAIET-24)

10.

11.

12.

13.

14.

Alexandru Popa , Mihaela Hnatiuc , Mirel Paun ,
Oana Geman , D. Jude Hemanth ,Daniel Dorcea ,
Le Hoang Son,Simona Ghita, “An Intelligent
IoT-Based Food Quality Monitoring Approach
Using Low-Cost Sensors”, Symmetry, MDPI,
2019, pp. 1-18.

Sipiwe Chihana, Jackson Phiri, Douglas Kunda,
“An IoT based Warehouse Intrusion Detection
(E-Perimeter) and Grain Tracking Model for
Food Reserve Agency”, International Journal of
Advanced Computer Science and Applications,
Vol. 9, No. 9, 2018, pp. 213-223

Soumya T K et. al , “Implementation of IoT
based Smart Warehouse Monitoring System”,
International Journal of Engineering Research
& Technology, Vol 6, Issue 5, 2018, pp. 1-4.

Saleem Ulla Shariff , M. G. Gurubasavanna, C.
R. Byrareddy, “loT-Based Smart Food Storage
Monitoring and Safety System”, International
Conference on Computer Networks and
Communication Technologies, 2018,pp. 623-
638.

S. Parvin, A. Gawanmeh and S. Venkatraman,
"Optimised Sensor Based Smart System for
Efficient Monitoring of Grain Storage”, 2018
IEEE International Conference on
Communications Workshops, 2018, pp. 1-6.

Li Lijuan and Minchai Hao, "The mathematical
model of food storage safety monitoring
and control system”, International
Conference on Computer Application and
System Modeling, 2010, pp. 591-594.

S. R. Prathibha, A. Hongal and M. P. Jyothi,
"IOT Based Monitoring System in Smart
Agriculture," International Conference on
Recent  Advances in  Electronics and
Communication Technology, 2017.

Kayode E. Adetunji, Meera K. Joseph,
"Development of a Cloud-Based Monitoring
System Using 4Duino: Applications in
Agriculture”, International Conference on
Advances in Big Data Computing and Data
Communication Systems, 2018, pp. 4849-
4854.

Rohan Wagle,Mayur Shah,Aditya Kadam &
Ramgopal Sahu, “A Survey on Monitoring and
Control System for Food Storage using IoT”,
International Journal of Innovative Research in
Computer and Communication Engineering,
May2017,Vol.5,Issue5.

ISBN: 978-81-965236-7-1

15.

16.

ProfessorRajeshKumarKaushal,Harini.T,Pavithr
alency.D, Sandhya.T & Soniya.P, “IOT based
Smart Food Monitoring System”, Technical
research organization
India,14Jun2019,Vol.6Issueb.

B. Ravi Chander, P.A. Lovina & G. Shiva
Kumari, “Food Quality Monitoring System by
using  Arduino”, Journal of engineering
sciences, Apr 2020,Vol.11 Issue4.

88



NATIONAL CONFERENCE ON APPLICATIONS OF AI AND IoT IN ENGINEERING AND TECHNOLOGIES (NCAAIET-24)

IMPLEMENTATION OF INDUSTRIAL WIRELESS SENSOR

NETWORK
ers.P.Alagumathi, 2Mrs.R.Saratha
L2 Agsistant Professor, Department of Science and Humanities

Sri Bharathi Engineering College for Women, Kaikurichi, Pudukkottai — 622 303

Abstract- Primary objective of this paper is
“Industrial parameter monitoring” through serial
communication and to develop an embedded
system which will monitor all the devices through
Zigbee enabled wireless technologies. Since the
monitoring application have been developed in
medicine, agriculture, military,
building, motion tracking and many other fields
which involves the measurement of voltage,
current, temperature, etc., These can be done by
using sensor which are configured to measure
internal temperature, remote temperature,
remote current, remote voltage.

Keywords: Zigbee, Automation, Sensors, Wireless
Sensor Networks, Monitoring & Control

I. INTRODUCTION

Industrial Automation Networks involves
Programmable Logic  Controller (PLC) or
Distributed control system (DCS) that communicate
with the sensors to collect the data related to the
process. To provide the control PLC or DCS act on
the physical variables measured by issuing the
commands or signals that activate relays, solenoid,
motors and actuators. Developments in Wireless
Sensor Network domain plays an important role in
the implementation of an Industrial monitoring and
Controlling Network, which contains number of
sensor nodes that measures the value of physical
parameters such as Temperature, Pressure, Flow,
level, Density etc., and transmit them to the
centralized control room through intermediate nodes
or remote control panels present in field.
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Generally this can be achieved through wired
networks by involving standard 4-20mA
Electrical System. Wired Industrial monitoring
and  Controlling Network increase the
implementation cost because the cost of cabling
and structural support arrangement may be
sometimes higher than the cost of Transmitter
itself and also leads to increase the maintenance
cost.

Wireless Sensor Technology has been
effectively is an open standard. This paper
proposes an Intelligent Industrial Automation
system based on Wireless Sensor Network which
may be implemented in Home Automation,
Environmental monitoring, Health monitoring and
so on. Bluetooth, X-10, Wi-Fi and Zigbee are the
suitable wireless technologies to be employed in
above mentioned areas. The wireless technology
like Wi-Fi and X-10 are not suitable for Industrial
automation applications because Wi-Fi is most
suitable for high data rate application and X-10 is
most suitable for very low data rate applications
only.Hence Bluetooth and Zigbee may be the
suitable wireless technologies for low data rate
application like monitoring and control.Zigbee is
capable of establishing two way communications
between multiple devices over a simple networks
using low power and with low cost. It uses license
free 2.4 GHz band and IEEE defined 802.15.4
standard.
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Fig 1. Traditional Industrial Monitoring System

II. TRADITIONAL METHOD

In wired Industrial Automation Network (Fig 1)
closed and open loop control is achieved by passing
the values of physical variables measured in the
process to the base station through signal cables. The
control action performed by the controller present in
the control Room.

As aresult the controllers will send signal to the
final control element, which in turn cause the changes
in the process to maintain the physical parameters at
desired value to perform closed loop control. In the
above method in case of melting of cable it may
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either leads to shut down or reinstallation it may
further leads to production loss as well as large
reconfiguration cost.

III. PROPOSED METHOD

Wireless sensor networks (WSNs) provide one
potential solution to tackle the above listed challenges.
Compared with a wired system,WSNs have many
inherent advantages, such as relatively low cost,
convenience of installation, and ease of relocation.
These merits make a low-cost condition monitoring
system for noncritical equipment possible.

Fig2. Proposed Monitoring Method

However, industrial processes and devices have
unique characteristics that make further demands on
industrial WSNs (IWSNs), such as processing
heterogeneous sensor signals, higher sampling
rates, faster data transmission rates, and higher
reliability.In our proposed method radio module is
either electrically powered or battery powered data
transmission or reception must occur through
wireless.

a.  Sensor Network Architecture

Wireless sensor network (Figure 2)is
thenetwork of tiny low power devices capable of
performing Sensing,Processing,
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and Communication within the single chip.
Wireless sensor network [6] classified into two
types. First one consists of hundreds or thousands
of node operate in large geographical areas. This
network used in communication, military, and
environmental monitoring. Second one consists of
ten of sensors which used in remote measurement
applications.

1. Sensor node consists of following components
Sensing sub system (Sensor which consists of
Signal conditioning & A/D convertor)

2. Processing subsystem
(Microcontroller with Small amount of data
storage)

3. Communication subsystem
(Radio module)

4. Power supply

b. Monitoring & Data logging

In particular, the following two functionalities are
of great significance [1].

::‘ Communication ]

I

=a‘ Processor }cﬁ
|

External
Memonry

Power

Sensor/ Actuator
Interface

—

Fig 3. Typical Sensor Node
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1. Graphic interface. The graphic interface
allows representing the whole system display the
status of all or part of the field. This allows the
human operator to evaluate how the system is
working and to recover quickly from critical
conditions.

2. Historian module. The historian module
Allows to record all significant parameters and to
display them as suitable graphs. This can be useful
to discover the reasons of some problems which
occurred in the field.

Several IWSNs for industrial device
monitoring have been developed. Most of these
applications only use WSNs for data acquisition and
transmission and complete the feature extraction and
fault diagnosis functions on a central computer. On-
sensor feature extraction and fault diagnosis is a
promising alternative approach to raw data
transmission, which can reduce the quantity of
transmitted data, save node energy, and prolong
node lifetime.

C. Communication Technologies

Commercially available wireless protocols (Table
1) for ‘WSNE, including

IEEES02.15.4,JEEE802.11(Wi-Fi), and

IEEE802.15.1  Bluetooth). IEEE  802.15.4 was
demonstrated IWSNs. Three protocols based on the
IEEE802.15.4 physical layer, ZigBee, Wireless
HART, and ISA 100.11a, will be explored.
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d. ZigBEE
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Fig 4:ZigbeeNetwork

Nowadays, Zigbee [4] a de facto standard for
WSNs has become one of the most promising
protocols for wireless home networking and
automation due to its low power consumption, low
cost, and support for various ad hoc network
configurations. ZigBee is a radio frequency
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(RF) communications standard based on IEEE
802.15.4.

The Zigbee coordinator is responsible for
creating and maintaining the network. Each electronic
device (i.e. Washing Machine, Television, Lamp etc.)
in the system is a Zigbee device managed by the
coordinator. All communication between devices
propagates through the coordinator to the destination

device.

The ZigBee standard theoretically  provides
250kbps data rate, and as 40kbps can meet the
requirements of most control systems, it is
sufficient  for  controlling  most  industrial
automation whereas Wi-Fi provides 54 Mbps.
Soit only suitable for high data rate applications.

e. ZIGBEE BASED MONITORING SYSTEM

The Zigbee network [5]Fig.5depicts the
monitoring networks by a ZigBee network system.
The networks include a master node connected with
a server PC and a series of client nodes, which are
classified into master, sensor, gatherer, actuator and,
controller. The main functions of each element are
described as follows.

Datatase a_' Sever o ToWPSMES

Server

-\

) “fg- ) ZigBee-based networking system

/ .-" \'\J- .
' ¢ Data Gatharor
“- J ------ J — J—o o
Cient/ D&GMM Status Mondor om
Noce § i 3\
".
f—~ '\
erensrasent J _ Controfiar
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Fig 5.Zigbee Based Monitoring System Server:
Issues commands to the networks and collects
responding information from the sensor network.
Database: Logs the system configuration
data and monitoring data. Master
Node:Collects original monitoring data and
reports to management software; connects with
the Server via a USB or a RS232 port.
Gathering Node (Reader): Composes the backbone
of data collecting and status monitoring network.
Equipment Controller: Controls the actuator action to
start or close the connected equipment/machine.
Checking Node (controller): Acts as a
checker a client PC can connect with a checking
node used to display the real-time message of the
system and issue control commands to the network
when a  specified event occurs. Alarm
device:Functions as an emergency reporter used
to notify the production controller.

1V. IMPLEMENTATION:

Fig 6 shows the typical transmitter diagram. It
consists of Sensor, Communication module,
Processor& Power supply. Sensor usually deployed
in the field, from where the sensed phenomenon is
transferred via transmitter to the control station
which has receiver from that received information
controller will initiate corrective action to establish
control.The above implementation setup capable to
cover up to 30 meters in order to address the large
area relay concept may be applied
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LIGHT SENSOR

POWER
DISPLY PROCESSOR SUPPLY

Fig 6.Typical Transmitter

Fig7. shows typical receiver diagram. It also has
the same components as above.

RF MODULE DISPLAY

Fig 7. Typical Receiver

Fig 6 & 7 Shows the experimental setup for the
data transmission and reception.
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V. RESULTS & CONCLUSION

The experiment conducted for 15 minutes by
keeping TX and RX at the distance of 30mand
observe the results. The table 5.1& 5.2 given
below summarizes the TX and RX values at time
distant.

TIM | TX RX TX RX
E TEM | TEM | LIGH |LIGH
p p T T

3.10 |30 30 82 82
3.11 |34 34 83 83
312 |39 39 82 82
3.13 |41 42 74 73
3.14 |42 42 74 74
315 |42 43 72 71
3.16 |42 40 79 78
3.17 |43 41 82 83
3.18 |32 32 44 40
3.19 |44 42 70 70
320 |32 31 81 81

Table 5.1.Tx& RX from temperature sensor&
Light Sensor

The following graphs(a,b) depicts the

relationships between TX & RX value.
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Abstract - Patient monitoring systems are among the
many applications that make extensive use of the
Internet of Things (IoT). Healthcare systems are
designed to keep an eye on patients in order to
identify potential risks, respond swiftly to urgent
situations, and facilitate long-distance contact for
remote treatment. Long-term effects of the Internet
of Things include physiological data, critical care,
patient monitoring, and patient management. In
order to gather data, sensors are attached to the
patient. System controls receive the data first, then
healthcare providers receive it on their own.
Numerous biosensors use wireless networks to
transmit medical data to websites or mobile
applications. As a result, the Internet of Things
allows healthcare providers to monitor patients and
manage therapy outside of hospital boundaries.

Keywords - 10T, Machine Learning, HealthCare,
WBAN

I. INTRODUCTION

The Internet of Medical Things (IoMT) or
Healthcare Internet of Things (H-IoT) represents a
paradigm shift in the evolution of medical industry
information systems. These systems are essential for
determining a patient's current state of health and
improving their quality of life. These are intricate
systems that encompass systems from different
disciplines, including computer science, medicine,
microelectronics, and other systems.

The IoMT applications are in their growth
phase, which runs from 2017 to 2022. As more
beneficiaries show interest in these applications, these
developments will quicken and enhance the medical
sector overall. It follows that the Internet of Things
(IoT) will undoubtedly redefine medical devices,
applications, and integrated networks of healthcare
solutions, thereby transforming the healthcare sector.
IoT regularly.
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II. HEALTHCARE SYSTEMS

Healthcare systems are a complicated
network since they include: doctors, nurses,
employees, healthcare  providers, insurance
companies, laboratories, and pharmacies. The parties
involved are all located in and ongoing observation;
particularly for ICU patients. These patient
monitoring systems employ sensors to gather
physiological data, which they subsequently analyze
and store on the cloud. The patient's online caregiver
group, which consists of the patient's family and the
nurse, receives this data for additional analysis. A
large team of medical experts collaborate based on
individual specialties to evaluate the analysis that
IoMT has performed using its data collection. As a
result, high risk patients (those in need of urgent
surgery, cardiac patients, etc.) can identify medical
emergencies more easily.

Nevertheless, regardless of where they are,
they can all start transactions on the healthcare
systems, and the outcomes of those transactions will
be saved on the device for everyone to view on the
integrated system. At the moment, these transactions
are kept on various, unintuitive platforms that take a
long time to process and are prone to mistakes. A
global ledger contains all of the transaction data for
IoT healthcare systems. This implies that test results,
insurance coverage, benefits and eligibility,
medications, allergies, and medical records are all
kept in a safe database that is accessible and safe
(much like blockchain technology). The same
database may be used to manage and track the
requirements for medication, supplies, and other
consumables, making healthcare management easier.

IoT can be evaluated in a number of ways,
but the three most crucial factors to take into account
are context awareness, remote patient monitoring, and
care quality. The automated medical data collecting in
IoMT reduces the possibility of human error, which
could be detrimental to the patient's health. It also
improves patient health and raises the standard of
diagnosis. The many elements of clinical care will be
reviewed in the sections.
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2.1 Clinical care

Hospitals need to have access to round the
clock, continuous monitoring in order to respond quickly
and save lives in an emergency; this is especially
important for patients in the intensive care unit. These
patient monitoring systems employ sensors to gather
physiological data, which they subsequently analyze and
store on the cloud. The patient's online caregiver group,
which consists of the patient's family and the nurse,
receives this data for additional analysis. A large team of
medical experts collaborate based on individual
specialties to assess the analysis that [oMT has performed
using its data collection. As a result, high and ongoing
observation; particularly for ICU patients. These patient
monitoring systems use sensors to gather physiological
data, which they then process, store in the cloud, and
send to the patient's online caregiver group, which
consists of the nurse and the patient's family, for
additional analysis.

To assess the study that IoMT has performed
with its acquired data, a large number of medical
professionals collaborate depending on their individual
areas of expertise.

i
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Figure 1. Real time remote monitoring systems

As a result, high risk patients (cardiac patients,
patients in need of emergency surgery, etc.) have an
easier time being identified as medical emergencies.
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2.2 Remote patient monitoring

For numerous practical applications,
remote patient monitoring, or RPM, is a crucial
paradigm.

Consequently, the system furnishes details
on the patient's health condition and gives prompt
therapy, thereby mitigating subsequent difficulties and
adverse effects. As a result, the technology enables
real-time patient monitoring in the medical field.
Additionally, it facilitates quicker diagnosis using
input sensors, thus saving patient lives

Context awareness

One important requirement for IoMT
applications is context awareness. Because IoMT can
track both the physical surroundings and the health
status of individuals, it can assist healthcare workers
in understanding abrupt changes that may impact their
condition. Changes in the environment might raise
risk factors and a person's susceptibility to illness,
putting them at risk. The numerous specialized sensors
collect  valuable information that aids in
comprehending the condition of the patient at the time
of hospitalization, at home, or wherever the patient
may be. These data include a variety of physiological
status indicators, such as the patient's ability to walk,
run, or sleep, as well as information about the patient's
physical  surroundings, including temperature,
humidity, and other factors, and the relationship
between the awareness.

2.3 Healthcare networks in IoT

To increase the effectiveness of the health care
system, a variety of devices and systems must function
in the framework of the Internet of Things. One of the
key components of the Wireless Body Area Network
(WBAN) is the Internet of Things (IoT) healthcare
network. The WBAN facilitates general system
communication and the effective transfer of data.
Network topology, a platform, and an architecture
make up IoMT.
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Figure 2. IoT network topology in remote
patient monitoring [3]

With the use of this technology, caregivers may
keep an eye on patients from a distance and react based
on the data that is sent. The healthcare data pipeline,
which makes use of an interconnected network with
WiMAX, Internet Protocol Network, and Access service
networks, is shown in Figure 2.

IoT topology network showcases the gateway
systems in figure 2. It also points out iMedpack.
Additionally, various sensors, and wireless network
topology interfaces create essential gateways for
healthcare applications. IoMT makesdiagnostics and
analysis possible via connecting the different wearable
devices to the healthcare gateway. IoMT is also able to
store the collected data, analyze, review, and lastly:
present them. All IoT networktopologies are recognized
and their infrastructures areconnected with the
integrated healthcare systems. Themain IoT network
topology components provide essential medical care,
and they are generally used to help healthcare service
providers. These faculties are used for medical
emergency services. Therefore, network topology
becomes important in medical systems. [3]

2.3.1 IoT network platforms

Two important [oT platforms are the IoT
platform for healthcare service model and the cloud
computing IoMT model. The healthcare service model
mostly focuses on residents’ health data as shown in
figure 2. The figure also depicts the structure of the
IoMT network platform which shows the user how to
access the database layer for healthcare support from
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thevery first layer of the application. This can ensure
thatthe interoperability of the platform and its automated
design, which are engineered for rehabilitation are
employed suitably for their intended goals. The business
layer, data persistent layer, support layer, and accessing
layer make up the framework itself. To manage many
users connected to sensors, you must have an activation
method to access the [oT gateway.

This model makes the management of
multiple users possible via the use of multiple sensors
during the data collection process. The IoT database
uses Multi- Tenant databases; and the source layer is
mostly responsible for sharing the healthcare system’s
data and interpolation using the resource control
mechanism. This systematic framework makes theuser
interface and the IoT’s capacities possible in the health
sector.

2.3.2  IoT network architecture

IoMT architecture consists of the device's
operational layers, physical parts, and stated operating
principle. The compatibility of the Internet of Things
gateway with the wireless local area network (WLAN),
secure communication between the IoT gateway and
caregivers, and multimedia streaming are some
essential components that have been discovered for this
kind of network design. The Internet of Things (IoT)
network health system uses specific protocols to
communicate wearable device and sensor data across a
secure communication channel. The user Datagram
Protocol (UDP) is used by the data transmission
architecture to reply to the sensor nodes. This offers a
safe, integrated communication method for the patient
and the medical staff. [3]

2.3.3. IoT network architecture
based on Wireless Body Area
Network

Wireless Body Area Network (WBAN) is
composed of three different layers. Figure 3 shows on-
body sensors, and different sensor nodes. These sensors
are known as on-body or wearable sensors which are
embedded on the patient’s skin, and can work via
wireless networks. The sensors receive signals from the
body, and then transmit the patient’s vital signs such as
blood pressure, heart rate, blood sugar, body
temperature, and humidity.

The tags or low-level management system
provide information about and/or forecast the
capabilities and operations of the nodes. Using the
nearby personal web server (PWS), the data gathered
from the on-body sensor is transmitted to the master
communication controller or the central controller
system. As a result, it can transmit emergency data
recovery, synchronization of time, etc. Thus, the user's
health state can be ascertained by the personal web
server using the health information that is now available.
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Additionally, it offers input regarding the user interface
and the sensors. Both the IP address and patient data are
stored on a personal web server.

The second layer system uses restricted human
bond communication (HBC) to allow the interfaces of
the WBAN sensor nodes and personal web servers to
communicate with other services via the information
bank. PWS nodes are linked to mobile computers (PCs)
and other computing devices. The primary purpose of
this is to keep an eye on senior patients. A network
coordinator maintains the stability of the link between
the body area network and the personal web server.
Initialization, sensor node customisation and registration,
and an all- around safe and secure connection are all
included in the network configuration.

Medical server:

The storing, processing, and analysis of
medical data is the primary duty of the medical server.
The storing, processing, and analysis of healthcare apps
that deliver healthcare services are also included in this.
An essential component of the medical server is patient
authentication. Medical data is transmitted for testing by
sensors that are based on IoT medical servers.If any
deviation is observed in the patient's health, or any
causes for concerns are raised; the medical unit will be
immediately notified. Due to the aforementioned
processes, patient authentication, secure connections,
and the effective protection of the patient’s personal data
are of the utmost importance, and are thoroughly
considered in all aspects of healthcare systems. For this
reason, and to also provide overall security in general
communication, the range of wireless communication is
limited. [3]

3. The main challenges of Healthcare
systems

Regardless of the wuser's geographical
location, IoT- based healthcare solutions link clinics,
hospitals, and patients to an integrated system to
coordinate medical care or services.. However, there
are manyother issues to carefully consider in research
beforethese systems can become viable for
mainstream use.

3.1. Interoperability,
standardization, and regulations

Concerns regarding IoT standards exist. All
parties involved in the Internet of Things manufacturers,
consumers, and healthcare providers need operational
consistency. IoT standardization can become a
complicated problem since IoT producers want to enter
as many different industries as they can, industries that
are governed by various regulations. agencies, and
regulatory boards, and all have a different set of
standardization. This becomes even more complex with
the strict guidelines that exist in the medical industry. For
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example, in the United States of America, the
standardization of wireless medical devices requires a
multi-agency regulatory collaboration including: the
Food and Drug Administration (FDA), the Centers for
Medicare and Medicaid Services (CMS), and the Federal
Communications Commission (FCC). This means
companies must carefully review and evaluate all the
regulations, and policies set by these three agencies. IoT
healthcare systems must also operate within a
complicated structure of agencies to make loTeHealth
products available to the market. These complicated
regulations and standardization processes are not limited
to the US. Generally, eHealth faces the same issues and
complications all across the globe.

3.2 Heterogeneity

IoT healthcare applications require a wide
range of contextual data which are obtained through
various heterogeneous sources. Heterogeneity is
generally defined in two ways:

Data heterogeneity : Multimodal Data heterogeneity
can be brought about by sensors with varying
functions, formats, and structural characteristics. Since
these gathered datasets lack explicit explanations,
using or sharing them may be difficult or confusing.

Sensor heterogeneity : Interoperability issues might
arise when many sensors are integrated, each of which
operates at a different frequency and requires a
different network protocol. Furthermore, these
problems may get worse when medical equipment and
sensors are combined. Interferences in the network's
range and frequency overlap can have a major
negative impact on the system and obstruct access to
crucial data.

3.3 Interface and user compatibility

It is crucial to take into account additional
aspects when using an application, such as human
compatibility, user acceptance, and the degree to which
a given technology facilitates human connection. The
user-friendliness and interface of front-end technology,
sensors, tablets, smartphones, and other devices are
critical to the electronic well- being of the Internet of
Things. It is critical that end users of IoT eHealth can
receive on-the-job training on how to operate
sophisticated medical equipment and all of its
accessories. The end users typically don't know much
about wireless networks, sensor synchronization, or
other technical topics.

Therefore, it is vital that the IoT eHealth
devicesmade for remote access be designed as self-
sufficiently and simply as possible. For example, one of
the largest IoT eHealth end users are senior citizens so
the interface must be user friendly, and require minimal
professional assistance. Participatory design can help the
human compatibility of the interface via encouraging
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the end users to engage with the design team, and
communicating their user experience so the ease of use,
likes, dislikes, andcomfort levels in interaction can be
devised.

34 Scalability

The more compact For the Internet of
Things (IoT) to process user requests and guarantee that
all medical services are available to users via personal
devices like smartphones, portable devices with data-
collecting sensors and centralized servers are necessary.
By extending this procedure throughout the entire
hospital, it will be possible to guarantee that every
patient will get access to healthcare, be kept informed of
their progress, and gain from ongoing observation.
Given that the city's antennas and sensors are capable of
gathering data, the Internet of Things can be expanded to
include the entire city. Algorithms, Application
Programming Interface all data through smartphones,
and mobileapplications, and furthermore; send feedback
topatients about their healthstatus, enabling everyone
tohave access to test results, and integrated
medicalservices. IoMT allows users a more
straightforward access to their medical records, and test
results which cuts out patient waiting- times
significantly, and is therefore more time- effective for
users.

Upscaling a small IoT network to the entire
city can potentially improve overall efficiency, support
relationship building between organizations, and
promote trust between medical professionals, and
patients.

3.5 Power consumption

Another important factor to consider for IoT is
power consumption. The limited battery life of the
sensors can negatively affect the lifecycle of the devices.
Charging, or changing the batteries in IoT devices are
extremely complicated, and often have little effect,
especially if a system uses multiple sensors. The battery
life of an IoT device will depend on varying factors such
as the transmission range, the communication channel
usage, overall time of use, and the complexity level of
signal and data processing.

3.6 Disadvantages

Some IoT e-Health applications require the
patient to constantly wear the sensors or carry them
around, which can become tedious and inconvenient to
the user. Thus, more efforts must be made in order not to
decrease the quality of life for the subject, or cause
unnecessary inconveniences to their daily routines.
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4. Other studies

Many scientists and researchers are working
in the field, considering the importance of the
healthcare systems and their application in IoMT.
Therefore, the rest of this section will focus on
reviewing some of these studies. Azadeh Zamanifar,
and her colleagues have introduced a system for IoT
applications called DSHMP-IoT, whose function is the
tracking of IP- based sensors - in smartphones - and
their direction of movement in a multi-user
environment such as a healthcare system. [5] This was
the first time that an Al solution was used for tracking
the direction of mobile nodes in an IP-based phone
network. This design uses a Hidden semi-Markov
Model (HSMM) to predict and track direction with high
accuracy and low overhead.

They also proposed a method to predict the
ECG sensor data, and in addition, the patient’s health
status which would not require a jointanalysis. [6] This
method uses mobile sensors, and a HSMM to predict a
patient's overall health status and has two prediction
outputs.

They also introduced a design named DMP-
IoT, which predicts the new distributed direction
ofmobile sensor nodes in healthcare applications to
reduce the operation costs of the mobile sensor nodes.
They have customized the Hidden-Markov second-
order to achieve this. DMP-IoT includes a detection
mechanism that identifies incorrect predictions, and
avoids disconnecting the sensor nodes from the
network in cases of false movement prediction. This
mechanism prevents misprediction and losing the
network connection. Zamanifar also emphasizes the
importance of IoMT in predicting patient health status
in a chapter of her co-authored book titled:“Remote
Patient Monitoring: Health Status Detection and
Prediction in IoT-Based Health Care, in IoT in
Healthcare and Ambient Assisted Living.” [8] They
have used cloud computing and mobile edge
computing to communicate between different
Healthcare subsystems.

Mobile edge computing is a distributed
computing paradigm that moves computing and data
storage to optimized positions in order to improve
response time, and save bandwidth. Healthcare systems
based on mobile edge computing are more effective
since their computing is done near the patient. Thus,
the patient’s health status predictions are done in real-
time, which is a vitalfunction to have in healthcare
systems. The same chapter presents IoT- based
healthcare devices and methods which are used to
identify or predict a patient’s health status.

In their book“A new machine learning-based
healthcare monitoring model for student’s condition
diagnosis in Internet of Things environment,” Alireza
Souri and his colleagues present an IoT- based student
health care system that continuously monitors students
via their vital signs to detect physiological and
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behavioral changes through IoMT devices. In this
method, vital signs are collected through IoT devices
and analyzed with Machine learning methods to detect
possible risks or changes in the students’ physiology, or
behaviors. Khizra Saleem and her colleagues have
invented a system to monitor and analyze sleep patterns
using environmental parameters in their book
titled:“IoT healthcare: design of smart and cost-
effective sleep quality monitoring system.” The
proposed system is effective enough to monitor the
patient’s sleeppatterns using Commercial Off the Shelf
(COS) sensors, and to furthermore; predict the results
using the random forest model. The patient’s
physiological data including physical body movement,
heart rate, SPO2 level (oxygen saturation level in the
blood),and snoring patterns are monitored through this
system, and the collected data can be sent tocomputer
systems. This real-time system is made of two parts.
One part consists of the behavioral data analysis
collected through random forest and decision-rules in
real-time. This system notifies the caregiver in cases of
any changes to the sleeping participant’s status. The
second part enables batch data processing which
establishes the condition of the patient at a given period
of time through statistical methods. This cost-effective
suggested method can easily analyze the sleep pattern
of a patient and provide better treatments.

CONCLUSION

In a world that is changing quickly, most
individuals, such as energy conservation, water supply
management, traffic control, delivery management,
agribusiness, home automation, and navy management.
Thanks to the management. The integration of IoT with
emergency services, smart homes, and smart hospitals
is the Internet of Things, wearable sensor technology
has grown to be a profitable industry in the healthcare
industry. More detection gateways are needed when IoT
penetrates the medical field in order to facilitate data
ultimate goal of this new technology.

Real-time patient monitoring can be aided by
the data that smart hospitals and smart equipment
gather. This can be beneficial.if not all of them, now
need remotely accessible, networked devices with data
analysis capabilities. IoT has been developed in
response to this need. IoT is a mechanism for internet-
to-device connectivity. This is the process by which
smart lights, watches, etc. “smart.” The Internet of
Things makes people more independent, an us learn
more about diseases, medicines, and vaccines.

Healthcare systems are a huge part of the IoT
applications. The large data collections in these
systems need to be extracted so they can be analyzed
for the information hidden in them. An important
function of IoMT is its precise prediction of a patient's
health status remotely, especially in intensive care.
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Various health applications are increasingly
including predictions of patient movement, and health
status changes in their interfaces; and due to the
IoMT’s significant contribution to disease study, and
gathering intelligence about the physical environment
of the patient, pervasive systems, and assistive
technologies, it has become an outstanding field of
research.

An overview of healthcare systems in the
Internet of Things was done in this article and the many
challenges, and benefits of the field were examined.
Also several methods in predicting patient health’s
conditions using machine learning were analyzed.
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Abstract - Language Identification is the process
of determining in which natural language the
contents of the text is written. Language
identification is a fascinating field to be studied
due to increased demand of natural language
processing applications. Language
Identification can be done using two types of
techniques: computational techniques and non-
computational techniques. = Computational
techniques are based on statistical methods
and require large set of training data for each
of the language while non- computational
techniques require that researcher must have
extensive knowledge about the language to be
identified. In this work, a novel method is
proposed to identify the language of the text
using SVM classifiers. Once the language is
identified, classes based on the frequency of
their co — occurrence with other words are
considered for further processes. Content
Based Image Retrieval is used to display the
images that are tagged for the words. While
tagging, the language of individual words is
identified using language models and
dictionaries. When a word is displayed, the
proposed method searches for the alphabets
available in the dataset dictionary. It is
followed by separation of the word into
alphabets. Then, the tagged images for the
appropriate alphabets will be displayed from
the dataset. The proposed method is done for
four languages viz., English, Tamil, Hindi and
Malayalam. A dataset context is incorporated
to improve the performance of the proposed
method. This method is implemented and the
results show that the proposed method is more
efficient than the existing methods.
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INTRODUCTION

Research in recent years has given a lot of
interest to textual data processing and especially to
multilingual textual data. This is for several
reasons: a growing collection of networked and
universally distributed data, the development of
communication infrastructure and the Internet, the
increase in the number of people connected to the
global network and whose mother tongue is not
English. This has created a need to organize and
process huge volumes of data. The manual
processing of these data (expert , or knowledge
based systems) is very costly in time and
personnel, they are inflexible and generalization to
other areas are virtually impossible, so we try to
develop automatic methods.

SYSTREM
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||

Figure 1.1.1 Overview of the process

ALGORITHMS AND TECHNIQUES

In order to perform computation, create
four folders viz. English, Tamil, Hindi and
Malayalam. Enrich all the folders with their
respective alphabets’ images. These folders are
substitutes of training corpus. Another folder
named Input folder is created to store input images
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1. Get the input file. The file can be a text
or word document.

Firstclass1
{

String name; // gets the input
file

}

2. Access the file and read it word by word.
Wordsepl
{

Fileread() // reads text file word
by word

}

Readwordfile
{

Filereadword() // reads a word
file word by word

}

3. For each word i, do the following:

e Create a new folder inputj inside the
Inputfolder.

e  Separate the letters of this word.

e Convert each letter into images and store
them in inputi.

e Compare inputi’s images with the images of
predefined folders (English, Tamil, Hindi and
Malayalam).

e If all the images of inputimatches a particular
language, then that is the desired language.

Letterimg
{
Lettersep() //separates letters of each word

Texttoimg()//converts letter to an image
and stores in inputj

}
Tclassl

{

Imgcomp() // creates thread for image
comparison

search() // compares inputi images with
predefined folders.

}

4. The User Interface for the system is
accomplished using the following
classes.
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Frontend

{

//calls the SecondFrame class

}

SecondFrame

{

// gets input for the system and
activates Firstclassl

}
Sample

{

// lists the set of languages and
its words in the document

}

2. LITERATURE REVIEW

2.1 Title: “A survey of Language
Identification Techniques and Applications”, A
Journal of Emerging Technologies in Web
Intelligence, Vol 6, no 4, pp 388, November
2014. Author: Archana Garg, Vishal Gupta

and Manish Jindal

Language Identification is the process of
determining in which natural language the
contents of the text is written. Language
identification is always been an important research
area which has been carried out from early 1970’s.
Still it is a fascinating field to be studied due to
increased demand of natural language processing
applications. In many applications, it works as a
primary step of some larger process. A number of
applications are outlined where language
identification is working successfully. Language
Identification can be done using two types of
techniques: computational techniques and non-
computational techniques. Computational
techniques are based on statistical methods and
require large set of training data for each of the
language while non-computational techniques
require that researcher must have extensive
knowledge about the language to-be-identified. In
this paper, a brief review of the few papers is
presented which outlines the various statistical and
non-statistical techniques that have been applied
by the different researchers for language
identification. Besides it, different researchers
performed language identification for different
type of documents such as monolingual,
multilingual, long and short and for a particular set
of languages.
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2.2 Title: “Automatic Language Identification:
An alternative unsupervised approach using a
new Hybrid algorithm”, International Journal
of Computer and Applications, Techno-
Mathematics Research Foundation, Vol. 7, No.
1, pp 94-107, 2010. Author: Abdelmalek
Amine, Zakaria Elberrichi and Michel Simonet

It deals with research on unsupervised
classification for automatic language identification
purpose. The study of this new hybrid algorithm
shows that the combination of the K means and
the artificial ants and taking advantage of an n-
gram text representation is promising. We propose
an alternative approach to the standard use of both
algorithms. A multilingual text corpus is used to
assess this approach. Taking into account that this
method does not require a priori information
(number of classes, initial partition), it is able to
quickly process large amount of data and that the
results can also be visualized. We can say that,
these results are very promising and offer many
perspectives.

2.3 Title: “Automatic Language Identification
using both N-gram and word information”,
International Conference on  Statistical
Analysis of Textual Data (JADT), Vol.2, pp
263-268, December 23, 1998. Author: Bruno M.
Schulze

The predominant language of a Sample
text is automatically identified using probability
data that include N-gram probability data for at
least one language and word probability data for at
least one language. The N-gram probability data
of a language indicate, for each N-gram, the
probability that it occurs if the language is
predominant. Similarly, the word probability data
of a language indicate, for each word, the
probability that it occurs if the language is
predominant. The probability data are used to
automatically obtain Sample probability data for
at least two languages. The sample probability
data include N-gram probability information for at
least one language and word probability
information for at least one language. The Sample
probability data are used to automatically obtain
language identifying data identifying the language
whose Sample probability data indicate the
highest probability. The N-grams can be trigrams,
while the words can be short words of no more
than five characters. Some languages can have
both trigram and word probabilities, while some
can have only trigram probabilities.

3. RELATED WORK

Multilingual posts can potentially affect
the outcomes of content analysis on micro blog
platforms. To this end, language identification can
provide a monolingual set of content for analysis.
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The unedited and idiomatic language of
micro blogs is found to be challenging for state-of-
the- art language identification methods. To
account for this, we identify five micro blog
characteristics that can help in language
identification: the language profile of the blogger
(blogger), the content of an attached hyperlink
(link), the language profile of other users
mentioned (mention) in the post, the language
profile of a tag (tag), and the language of the
original post (conversation), if the post we
examine is a reply. Further, the methods combine
these priors in a post-dependent and post-
independent way. We present test results on 1,000
posts from five languages (Dutch, English, French,
German, and Spanish), which show that our priors
improve accuracy by 5 % over a domain specific
baseline, and show that post-dependent
combination of the priors achieves the best
performance. When suitable training data does not
exist, our methods still outperform a domain
unspecific baseline. We conclude with an
examination of the language distribution of a
million tweets, along with temporal analysis, the
usage of twitter features across languages, and a
correlation study between classifications made and
geo-location and language metadata fields.

Multilingual speakers switch between
languages in online and spoken communication.
Analyses of large scale multilingual data require
automatic language identification at the word
level. For experiments with multilingual online
discussions, we first tag the language of individual
words using language models and dictionaries.
Secondly, incorporate context to improve the
performance. Accuracy achieve of 98%. Besides
word level accuracy, we use two new metrics to
evaluate this task.

CBIR is one of the most widely used
approaches for detecting images from an extensive
image database. Now a day, numerous approaches
have been developed to enhance the CBIR
performance. The CBIR have a tendency to
retrieve images depending on their visual content.
CBIR evades several issues which are linked to
the current ways of retrieving images by
keywords. Most existing CBIR systems are based
on color, text documents, informative charts, and
shape of the pictures. A CBIR system takes the
input query image and retrieves the similar
images. The proposed approach here involves an
efficient statistical feature extraction and further
classification of the images by these features using
Artificial Neural Network (ANN), Naive Bayes
Classifier and Fuzzy Neural-Network. The
classifiers help to categorize the images according
to the data set. The Precision and Error Rate have
been calculated and compared according to the
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retrieved content of the images from the datasets
and the results have been shown.

The exponential growth in image data
over the internet has resulted in a growing need
for searching images according to our
requirements. Content based image retrieval
systems extract similar images from databases or
the internet for facilitation of their users. A
number of different feature sets and classifiers
have been used by researchers for content based
image retrieval. The goal of this research is to
evaluate some common features sets used for
classification of images and identify the best
features depending upon the user requirement.
Some commonly used features have been studies
and a set of six feature sets have been selected for
evaluation by the Back - Propagation Neural
Network (BPNN). The results have been evaluated
on the basis of precision and recall and it can be
concluded that for natural images none of the
feature sets perform well universally on all classes
and the selection of optimal feature set depends on
the type/class of images.

4. EXISTING SYSTEMS

Landmark retrieval is to return a set of
images with their landmarks similar to those of the
query images. Existing studies on landmark
retrieval focus on exploiting the geometries of
landmarks for visual similarity matches. However,
the visual content of social images is of large
diversity in many landmarks, and also some
images share common patterns over different
landmarks. On the other side, it has been observed
that social images usually contain multimodal
contents, i.e., visual content and text tags, and
each landmark has the unique characteristic of
both visual content and text content. Therefore,
the approaches based on similarity matching may
not be effective in this environment. Investigate
whether the geographical correlation among the
visual content and the text content could be
exploited for landmark retrieval. In particular, we
propose an effective multimodal landmark
classification paradigm to leverage the multimodal
contents of social image for landmark retrieval,
which integrates feature refinement and landmark
classifier with multimodal contents by a joint
model. The geo-tagged images are automatically
labeled for classifier learning. Visual features are
refined based on low rank matrix recovery, and
multimodal classification combined with group
sparse is learned from the automatically labeled
images. Finally, candidate images are ranked by
combining classification result and semantic
consistence measuring between the visual content
and text content. Experiments on real-world
datasets demonstrate the superiority of the
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proposed approach as compared to existing
methods.

4.1.1 DISADVANTAGES

e Ignores the geographical correlation
between images.

e  When the value of neighborhood keeps
increasing, the performance will degrade
gradually

4.2 PROPOSED SYSTEM

A novel method is proposed to identify
the language of the text using SVM classifiers.
Once the language is identified, classes based on
the frequency of their co — occurrence with other
words are considered for further processes.
Content Based Image Retrieval is used to display
the images that are tagged for the words. While
tagging, the language of individual words is
identified using language models and dictionaries.
When a word is displayed, the proposed method
searches for the alphabets available in the dataset
dictionary. It is followed by separation of the word
into alphabets. Then, the tagged images for the
appropriate alphabets will be displayed from the
dataset. The proposed method is done for four
languages viz., English, Tamil, Hindi and
Malayalam. A dataset context is incorporated to
improve the performance of the proposed method.
This method is implemented and the results show
that the proposed method is more efficient than
the existing methods.

4.2.1 ADVANTAGES

* Image Re-ranking is included in this
technique which helps the user to obtain
the image result that is in the highest
priority and in the least priority.

*  This tool also provides a descriptive note
of the image that is produced as the
output which describes its surrounding,
texture etc...

5. SYSTEM MODULES

* Input

*  Word Separation

e Letter Separation

*  Image Conversion
*  Image Comparison
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5.1 INPUT

e The system is designed to get a
multilingual document as an input in text
or word format. For instance, “hello.txt”
is given as input.

Hello snawmdsa
17 MM &d00

5.2 'WORD SEPARATION

In this module, the words of the input document
are separated. For instance, the separated words of
the above document are as follows:

Hello 6)5005:8LD 50y

o4

M2XTUH:0(00

5.3 LETTER SEPARATION

The letters of each word are separated individually
in text format respectively. For instance, the word
Hello is separated.

H E L LO
5.4 IMAGE CONVERSION

The letters of each word are separated and
converted into individual images respectively. For
instance, the word Hello is converted into images
as follows:

5.5 IMAGE
OUTPUT

*  This a computation approaches, that the
system should have a prior data for
language identification.

*  The data used here is the alphabets’
images of each language.

*  The input images are compared pixel-
by-pixel with the images in the data set.

»  If all the images of the letters of a word
matches the data set of a particular
language, then that is the desired
language.

*  Repeat the above process for all the
words in the document.

COMPARISON AND
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6. CONCLUSION & FUTURE WORK

The proposed model is used to identify
the words of any of these four languages:
Tamil, English, Hindi and Malayalam. The
related images that are displayed give some
idea of the letters of the unknown languages.
In future, this method can extend for other
Indian languages. The proposed method is
planned to execute using a large dataset.
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Abstract: These days Internet of Things (IoT) increased
an extraordinary consideration structure specialist,
since it turns into a significant innovation that
guarantees a shrewd individual life, by permitting an
interchanges between objects, machines and each thing
together with people groups. IoT speaks to a
framework which comprises a things in reality, and
sensors joined to or consolidated to thesethings,
associated with the Internet through wired and remote
system structure.In this paper I have represented the
various application of the operation research in the
field of IoT

Keywords: Operations Research,Internet of Things

1. Introduction

Operations research (OR) is an analytical
procedureto solve problem and decision-making which is
used by the management of organizations. In operations
research, problems are divided intodifferent components
and then by using mathematical analysis ,solution of each
component is found out .In similar way it works in the
field of IoT.Without using the quantitative and qualitative
techniques of Operation Research,JoT cannot be
completed.Hence OR(operation research ) plays a vital
role in the field of IoT(internet of things)

2. What is iot

People today have made significant progress in
front of the early-man ages when they needed to
physically take part in the consummation of every one of
their needs and necessities. Today life has gotten less
complex, quicker just as more helpful than it at any point
was. Have you at any point figured what it resembles to
have allthe gadgets, individuals, protests just as living and
non-living elements to be associated over a typical
system?

The Internet of Things known as IoT, is a
method for associating all the gadgets and articles around
us into a common cloud network. Through the appearance
of this innovation, we will have the option to impart just
as send/get information over this system without the
requirement for any human mediation. You will be
stunned to realize that while this mechanical change is by
all accounts to some degree unimaginable at the present
time; the execution of IoT towards making a savvy world
has just been set into movement. The development of
Internet of Thingstechnology is expanding so quickly that
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a significant number of the IT technology speculators
have begun putting resources into IoT stocks market.

The Internet of Things

om connecting devices to human value

=

43

m Duewhin sommmeting

Internat of Things prommdiwnil

et fcpeihio gy \\\“—”‘f\- e wrubda boweite

3.APPLICATION OF OR (OPERATION
RESEARCH) IN Iot(INTERNET OF THINGS)

In this section ,I am discussing the various tools and
technologies of operation research which are necessaryto
meet the required challenges of IoT

Game Theory :

Game theory is used to choose the best strategy out
of the available strategies to maximize the winning.this
approach is used in multi tasking like data distribution
to optimize it. Now we are using LTE, 5G ,the
optimization of these data distribution is investigated
through game theory.

Math Programming :

In operation research we find optimal solution of
linear, nonlinear, integer programming, dynamic
programming. This programming is used as networking in
IoT.By wusing this technology we can optimize
(minimize/maximize)the use of networking.

Graph Theory:

Graph theory is a pictorial representation of vertices and
edges in which vertices are connected with each other
through the edge(edges). Which is similar as networking.
In IoTwe use three types of networks known as
topological networks, data-functional networks, and
domio-functional networks.Graph theory is used to
combine this networks .it is also used in cell phone
networking, computer networking, sensor networking.
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CPM(Critical Path Method) :

Critical path is used to visualize the project in the
graphical form. It defines the tasks which are most
important.it also reduce the time of the project and
identify the critical activities in which more attention is
required. In the similar way it is used in the networking of
IoT. It helps the signal to follow those paths in whichless
time is consumed. Networking of IoT is tottaly followed
the management as CPM.

Agent based Modelling :

In IoT lots of messages ,emails,signals move at the
same time ,which creates traffic. To Reduce the traffic
load agent based modeling is used which works as smart
objent interaction.

4.Conclusion

The Iot has become an interesting cocept with sensory
hardware, smart phones, communication protocols along
with social and cyber networks .It also include lots of
complexities whose range is from mechanisim,
information management, communication, presentation
and interaction with in the IoT. No doubt there are lots of
existing model which are capable to design and solve
problems related to IoT.

But as the use of it increasing day by day lot of
research work is required., This paper presents a synthetic
reaction- inspired computational model utilizing the ideas
of graphs and game, which endeavors to address the
complexities related with the perception, demonstrating,
communication, investigation and deliberation of data in
the IoT.
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Abstract - Water is a critical resource for human
survival and ecosystem health, yet increasing
demands, population growth, and climate change
pose significant challenges to its sustainable
management. This abstract provides an overview of
the current state of water resources, addressing the
challenges faced in their management and
highlighting innovative approaches for sustainable
water use. The document delves into the global
water crisis, discussing the imbalance between
water supply and demand, water scarcity in various
regions, and the detrimental impacts on ecosystems.
It emphasizes the need for integrated water
resources management (IWRM) to address complex
interactions among water, land, and ecosystems.
Innovations in water technology play a pivotal role
in enhancing water use efficiency and quality.
Advanced water treatment processes, smart water
distribution systems, and the application of Internet
of Things (IoT) technologies are explored as
solutions to optimize water resource utilization and
minimize wastage.

INTRODUCTION:

The abstract also addresses the importance
of watershed management, emphasizing the need
for conservation, restoration, and sustainable
development practices. It discusses the role of green
infrastructure, such as wetlands and forests, in
maintaining water quality, regulating flow, and
supporting biodiversity.

Overall, this  abstract  provides a
comprehensive overview of the current state of
water resources, challenges in their management,
and innovative solutions. It aims to contribute to a
broader understanding of the importance of
sustainable water management for environmental,
social, and economic well- being, urging concerted
efforts towards a water-secure future.

In any discussion about climate change,
renewable energy usually tops the list of changes
the world can implement to stave off the worst
effects of rising temperatures. That's because
renewable energy sources, such as solar and wind,
don't emit carbon dioxide and other greenhouse
gases that contribute to global warming.
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Clean energy has far more to recommend it
than just being "green." The growing sector creates
jobs, makes electric grids more resilient, expands
energy access in developing countries, and helps
lower energy bills. All of those factors have
contributed to a renewable energy renaissance in
recent years, with wind and solar setting new
records for electricity generation.

For the past 150 years or so, humans have
relied heavily on coal, oil, and other fossil fuels to
power everything from light bulbs to cars to factories.
Fossil fuels are embedded in nearly everything we
do, and as a result, the greenhouse gases released
from the burning of those fuels have reached
historically high levels.

Renewable power is booming, as innovation
brings down costs and starts to deliver on the
promise of a clean energy future. American solar and
wind generation are breaking records and being
integrated into the national electricity grid without
compromising reliability.

This means that renewables are
increasingly displacing “dirty” fossil fuels in the
power sector, offering the benefit of lower emissions
of carbon and other types of pollution. But not all
sources of energy marketed as “renewable” are
beneficial to theenvironment. Biomass and large
hydroelectric dams create difficult trade- offs when
considering the impact on wildlife, climate change,
and other issues. Here’s what you should know about
the different types of renewable energy sources—and
how you can use these emerging technologies in your
own home.

e  What Is Renewable Energy?

e Types of Renewable Energy Sources
e  Other Alternative Energy Sources

e Renewable Energy in the Home

e  What Is Renewable Energy?

110



NATIONAL CONFERENCE ON APPLICATIONS OF AI AND IoT IN ENGINEERING AND TECHNOLOGIES (NCAAIET-24)

Renewable energy, often referred to
as clean energy, comes from natural sources or
processes that are constantly replenished. For
example, sunlight and wind keep shining and
blowing, even if their availability depends on time
and weather.

While renewable energy is often thought of
as a new technology, harnessing nature’s power has
long been used for heating, transportation, lighting,
and more. Wind has powered boats to sail the seas
and windmills to grind grain. The sun has provided
warmth during the day and helped kindle fires to
last into the evening. But over the past 500 years or
so, humans increasingly turned to cheaper, dirtier
energy sources, such as coal and fracked gas.

Now that we have innovative and less-
expensive ways to capture and retain wind and solar
energy, renewables are becoming a more important
power source, accounting for more than 12 percent
of U.S. energy generation. The expansion in
renewables is also happening at scales large and
small, from giant offshore wind farms to rooftop
solar panels on homes, which can sell power back
to the grid. Even entire rural communities (in
Alaska, Kansas, and Missouri) are relying on
renewable energy for heating and lighting.

As renewable use continues to grow, a key
goal will be to modernize America’s electricity grid,
making it smarter, more secure, and better integrated
across regions.

Dirty or Nonrenewable energy

Nonrenewable, or “dirty,” energy includes
fossil fuels such as oil, gas, and coal. Nonrenewable
sources of energy are only available in limited
amounts. When we pump gas at the station, we’re
using a finite resource refined from crude oil that’s
been around since prehistoric times.

Nonrenewable energy sources are also
typically found in specific parts of the world, making
them more plentiful in some nations than others. By
contrast, every country has access to sunshine and
wind. Prioritizing renewable energy can also
improve national security by reducing a country’s
reliance on exports from fossil fuel-rich nations.

Many nonrenewable energy sources can
endanger the environment or human health. For
example, oil drilling might require strip- mining
Canada’s boreal forest; the technology associated
with fracking can cause earthquakes and water
pollution; and coal power plants foul the air. To top it
off, all of these activities contribute to global
warming.
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Types of Renewable Energy Sources

SOLAR ENERGY

Humans have been harnessing solar energy for
thousands of years—to grow crops, stay warm, and
dry foods. According to the National Renewable
Energy Laboratory, “more energy from the sun falls on
the earth in one hour than is used by everyone in the
world in one year.” Today, we use the sun’s rays in
many ways—to heat homes and businesses, to warm
water, and to power devices.

Solar panels on the rooftops of East Austin,
Texas Solar, or photovoltaic (PV), cells are made
from silicon or other materials that transform
sunlight directly into electricity. Distributed solar
systems generate electricity locally for homes and
businesses, either through rooftop panels or
community projects that power entire neighborhoods.
Solar farms can generate enough power for thousands
of homes, using mirrors to concentrate sunlight
across acres of solar cells.
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Floating solar farms or “floatovoltaics” can
be an effective use of wastewater facilities and
bodies of water that aren’t ecologically sensitive.
Solar supplies nearly 3 percent of U.S. electricity
generation (some sources estimate it will reach
nearly 4 percent in 2022). But 46 percent of all new
generating capacity came from solar in 2021.

Solar energy systems don’t produce air
pollutants or greenhouse gases, and as long as they
are responsibly sited, most solar panels have few
environmental impacts beyond the manufacturing
process.

WIND ENERGY

We’ve come a long way from old-fashioned
windmills. Today, turbines as tall as skyscrapers—
with turbines nearly as wide in diameter—stand at
attention around the world. Wind energy turns a
turbine’s blades, which feeds an electric generator
and produces electricity.

Wind which accounts for 9.2 percent of
U.S. electricity generation, has become one of the
cheapest energy sources in the country. Top wind
power states include California, Iowa, Kansas,
Oklahoma, and Texas, though turbines can be placed
anywhere with high wind speeds—such as hilltops

and open plains—or even offshore in open
water.
HYDROELECTRIC POWER

Hydropower is the largest renewable energy
source for electricity in the United States, though
wind energy is soon expected to take over the lead.
Hydropower relies on water—typically fast-moving
water in a large river or rapidly descending water
from a high point—and converts the force of that
water into electricity by spinning a generator’s
turbine blades.
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Nationally and internationally, large
hydroelectric ~ plants—or mega-dams—are often
considered to be nonrenewable energy. Mega-dams
divert and reduce natural flows, restricting access for
animal and human populations that rely on those
rivers. Small hydroelectric plants (an installed
capacity below about 40 megawatts), carefully
managed, do not tend to cause as much
environmental damage, as they divert only a fraction
of the flow.

BIOMASS ENERGY

Biomass is organic material that comes
from plants and animals, and includes crops, waste
wood, and trees. When biomass is burned, the
chemical energy is released as heat and can generate
electricity with a steam turbine.
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Biomass is often mistakenly described as a
clean, renewable fuel and a greener alternative to
coal and other fossil fuels for producing electricity.
However, recent science shows that many forms of
biomass—especially from forests— produce higher
carbon emissions than fossil fuels. There are also
negative consequences for biodiversity. Still, some
forms of biomass energy could serve as a low-carbon
option under the right circumstances. For example,
sawdust and chips from sawmills that would
otherwise quickly decompose and release carbon can
be a low-carbon energy source.
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GEOTHERMAL ENERGY

The Svartsengi geothermal power plant near
Grindavik, Iceland

Conventional Geothermal
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If you’ve ever relaxed in a hot spring,
you’ve used geothermal energy. The earth’s core is
about as hot as the sun’s surface, due to the slow
decay of radioactive particles in rocks at the center
of the planet. Drilling deep wells brings very hot
underground water to the surface as a hydrothermal
resource, which is then pumped through a turbine to
create electricity. Geothermal plants typically have
low emissions if they pump the steam and water
they use back into the reservoir. There are ways to
create geothermal plants where there are not
underground reservoirs, but there are concerns that
they may increase the risk of an earthquake in
areas already considered geological hot spots.

OCEAN

Tidal and wave energy are still in the
developmental phase, but the ocean will always be
ruled by the moon’s gravity, which makes harnessing
its power an attractive option. Some tidal energy
approaches may harm wildlife, such as tidal barrages,
which work much like dams and are located in an
ocean bay or lagoon. Like tidal power, wave power
relies on dam-like structures or ocean floor—anchored
devices on or just below the water’s surface.

Renewable Energy in the Home Solar power

At a smaller scale, we can harness the sun’s
rays to power the whole house—whether through
PV cell panels or passive solar home design.
Passive solar homes are designed to welcome in the
sun through south-facing windows and then retain
the warmth through concrete, bricks, tiles, and other
materials that store heat.

Some solar-powered homes generate more

than enough electricity, allowing the homeowner to
sell excess power back to the grid.
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Batteries are also an economically attractive
way to store excess solar energy so that it can be
used at night. Scientists are hard at work on new
advances that blend form and function, such as solar
windows and roof shingles.

Geothermal heat pumps

Geothermal technology is a new take on a
recognizable process—the coils at the back of your
fridge are a mini heat pump, removing heat from the
interior to keep foods fresh and cool. In a home,
geothermal or geoexchange pumps use the constant
temperature of the earth (a few feet below the surface)
to cool homes in summer and warm houses in
winter—and even to heat water.

Geothermal systems can be initially expensive
to install but typically pay off within 5 to 10 years.
They are also quieter, have fewer maintenance issues,
and last longer than traditional air conditioners.

Small wind systems

A backyard wind farm? Boats, ranchers, and
even cell phone companies use small wind turbines
regularly. Dealers now help site, install, and maintain
wind turbines for homeowners, too—although some
DIY enthusiasts are installing turbines themselves.
Depending on your electricity needs, wind speeds, and
zoning rules in your area, a wind turbine may reduce
your reliance on the electrical grid.

Selling the energy you collect

Wind- and solar-powered homes can either
stand alone or get connected to the larger electrical
grid, as supplied by their power provider. Electric
utilities in most states allow homeowners to only
pay the difference between the grid-supplied
electricity consumed and what they have produced—a
process called net metering.

If you make more electricity than you use,
your provider may pay you the retail price for that
power.

113



NATIONAL CONFERENCE ON APPLICATIONS OF AI AND IoT IN ENGINEERING AND TECHNOLOGIES (NCAAIET-24)

Renewable energy and you

Advocating for renewables, or using them in your
home, can accelerate the transition toward a clean
energy future. Even if you’re not yet able to install
solar panels, you may be able to opt for electricity
from a clean energy source. (Contact your power
company to ask if it offers that choice.) If renewable
energy isn’t available through your utility, you can
purchase renewable energy certificates to offset
your use.

CONCLUSION

Renewable energy sources represent a
critical and sustainable solution to the global energy
challenge. As the world grapples with the escalating
threats of climate change, dwindling fossil fuel
reserves, and the need for energy security, the
transition to renewable energy has become more
imperative than ever. The benefits of renewable
energy, including environmental preservation,
reduced greenhouse gas emissions, and increased
energy independence, underscore its significance in
shaping a cleaner and more resilient future.

Moreover, the rapid advancements in
renewable technologies, coupled with decreasing
costs, have made these sources increasingly
accessible and economically viable. The deployment
of solar, wind, hydro, and other renewable
technologies not only mitigates the adverse impacts
of conventional energy sources but also opens up
new avenues for innovation, job creation, and
sustainable development.

Governments, businesses, and individuals
must collectively embrace and invest in renewable
energy initiatives to accelerate the transition to
a low-carbon and sustainable energy landscape.
It is essential to foster international collaboration,
implement supportive policies, and prioritize
research and development to overcome challenges
and unlock the full potential of renewable energy
sources.

In essence, the widespread adoption of
renewable energy sources is not just a necessity but
a transformative opportunity. By harnessing the
power of nature responsibly, we can build a
cleaner, greener, and more resilient world for
generations to come.
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Abstract — The "'Internet of Things' is quickly
emerging as a disruptive business opportunity in
technology, with standards primarily developing
for wireless communication between devices and
gadgets in everyday human life, commonly
referred to as Things. The objective of this
project is to manage home appliances and
construct an intelligent wireless home security
system utilizing Wi-Fi as the communication
protocol. Various types of  wireless
communication techniques, including ZigBee,
Wi-Fi, Bluetooth, GSM, etc., can be employed for
implementing Home Automation. However, these
existing methods have limitations due to their
short-range functionality. To overcome these
drawbacks, we plan to execute the project titled
"ToT-based Smart Security and Smart Home
Automation." The project concentrates on
regulating lights and fans, termed as Home
Automation, and ensuring smart security by
transmitting a captured image via email to the
owner through the internet when an object is
detected. The implementation of this project will
involve the utilization of the ''Node MCU"
Module, offering significant assistance to
handicapped and elderly individuals.

Keyword- Ariduino,IOT,MCU,Smart Phone,WI-FI
1. INTRODUCTION

Home automation involves the management
and regulation of household appliances through
micro- controller or computer technology. The
prevalence of automation is on the rise due to its
ability to offer convenience, security, and
efficiency. In this system, sensors detect the status
of appliances and transmit updates to a web server.
When users are away from home, they can remotely
access and modify the status of appliances, such as
turning them on or off, using a local PC. This paper
will outline the methodology for controlling home
appliances through a web server.The essence of this
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IoT-based smart security and smart home automation
system lies in its pursuit of combining comfort with
simplicity. The project seamlessly integrates wireless
home security and home automation, offering a
comprehensive solution. The current prototype of the
system excels in sending timely alerts to the owner
via email over the Internet, triggered by the detection
of human movement near the entrance of their house.

The system's functionality extends beyond
mere security alerts. When the owner discerns that
the person entering their house is not an intruder but
an unexpected guest, they have the flexibility to take
various actions. The user can remotely make
arrangements, such as opening the door and
activating specific appliances inside the house, all
controlled by the embedded micro-controller. This
enables the owner to warmly welcome their guest
without being physically present.Similarly, the
system caters to the user's convenience as they enter
their home. By leveraging the same set of sensors,
the user can pre-set conditions, ensuring a seamless
transition to comfort upon entering. This includes
automating the activation of electrical appliances or
tuning into their favorite TV channel, all
accomplished without manual intervention.

One noteworthy advantage of this IoT
system is its adaptability to connectivity challenges.
Even in the absence of Wi-Fi, the system seamlessly
switches to 3G or 4G services, ensuring continuous
functionality. This capability sets it apart from
existing methods where such flexibility might be
limited.In essence, the IoT-based smart security and
smart home automation project not only addresses
security concerns but also enhances the overall
living experience. By overcoming various
drawbacks present in traditional approaches this
project brings forth a harmonious blend of comfort.
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And simplicity, paving the way for a more
sophisticated and user-friendly home environment.

2. METHODS

Bluetooth-based home automation systems,
employing smartphones, Arduino boards, and
Bluetooth technology, offer a secure and cost-
effective solution for controlling various devices.
The system proposed by R. Piyare and M. Tazil [2]
utilizes a Bluetooth connection with a PC or
smartphone serving as the receiver device. With
high communication rates, robust security features,
and low costs, this Bluetooth-based home
automation system is suitable for real-time
applications.

Despite its advantages, one notable
limitation is the Bluetooth network's restricted
range, reaching up to 10 meters. If a smartphone
goes beyond this range, it loses the ability to control
home appliances, representing a significant
drawback for users.

On the other hand, voice recognition-based
home automation systems present an innovative
solution [1,3]n for individuals with disabilities or
elderly individuals who may find it challenging to
operate devices manually. In this setup, wireless
communication between the smartphone and
Arduino UNO is facilitated through Bluetooth
technology. The system enables users to control
appliances by issuing voice commands, enhancing
accessibility.

However, the voice recognition system is
not without its challenges. The effectiveness of
communication between the user and the voice
recognition tool depends on the signal-to-noise ratio
(SNR). In instances where the voice signal is noisy,
the communication may be significantly affected,
leading to inaccuracies in command recognition.
This limitation highlights the importance of a stable
and clear audio input for optimal functionality.

The  ZigBee-based  wireless  home
automation system, as explored in previous studies
[4], shares similarities with  Bluetooth
technology[4]. ZigBee is a widely adopted
transceiver standard known for its low data rate and
power consumption. With a physical range of 10 to
20 meters, extendable up to 150 meters using direct
sequence spread spectrum (DSSS), ZigBee is well-
suited for prototyping and research activities. This
technology provides an efficient solution for
wireless communication within smart home setups.
In contrast, the GSM-based home automation
system relies on the Global System for Mobile
communication [5, 6]. This system facilitates
communication between the main module and
appliances through text messages. However, a
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notable drawback of the GSM-based system is its
reliance on text messages, which lacks the guarantee
of consistent message delivery. Consequently, the
system's reliability is compromised, introducing a
limitation that may affect the consistent and
seamless operation of the home automation
functions.

To overcome existing drawbacks, we are
implementing "loT-Based Smart Security and
Smart Home Automation." This advanced solution
utilizes Internet of Things (IoT) technology,
eliminating limitations like short ranges and
unreliable messaging systems. The project aims to
provide a more robust and versatile smart home
experience, enhancing security measures and
automation capabilities

3.HARDWARE

Arduino UNO: Arduino UNO is a
microcontroller board that serves as the brain of the
system. It is responsible for controlling and
coordinating the various components in the project,
executing programmed instructions, and facilitating
communication.

Fig 1.Arduino UNO
Node MCU: Node MCU is another
microcontroller board that often integrates Wi-Fi
capabilities. It enables wireless communication and
connectivity, making it suitable for IoT applications.

Fig 2. Node MCU

Relays for connecting home appliances:
Relays act as switches for home appliances,
allowing the microcontrollers to control the power
supply to these devices. They facilitate automation
by enabling or disabling appliances based on
programmed conditions.

Air purity Sensor (MQ135): This sensor
measures air quality by detecting the presence of
various gases.
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In this context, it can provide
information about the purity of the air within the
environment. Humidity and Temperature Sensor
(DHT11): The DHT11 sensor measures the
humidity and temperature of the surrounding
environment. This data is valuable for maintaining a
comfortable and controlled atmosphere in the home.

IR Sensor: Infrared (IR) sensors are used to
detect infrared radiation. In the project, they may be
employed for applications such as motion detection
or as part of a security system.

Camera module (OV7670): The OV7670
camera module captures images. It can be utilized
for surveillance or monitoring purposes, enhancing
the security features of the system.

Mobile phone for operating home
appliances: A mobile phone serves as a remote
control interface, allowing users to operate and
monitor home appliances from a distance. This
enhances user convenience and accessibility.

Blink app installed on the mobile phone: The
Blink app is likely used for monitoring and
controlling the system remotely through the mobile
phone. It provides a user-friendly interface for
interacting with the smart home features.

Arduino IDE (Software): The Arduino
Integrated Development Environment (IDE) is a
software platform used for programming and
uploading code to the Arduino and Node MCU
boards. It facilitates the development and
implementation of the system's logic and
functionality.

Together, these hardware components form
a comprehensive system for smart home automation
and security, integrating sensors, controllers, and
communication devices to create an intelligent and
responsive environment.

4. PROPOSED METHOD

The proposed system is successfully
implemented using Node MCU, effectively
addressing the limitations of previous methods. All
sensors are seamlessly integrated into the Node
MCU board, and real-time results are accessible on
a smartphone, updating every second. The system
offers proactive monitoring, detecting gas leakages
through the air purity sensor. In such instances, a
high sensor value prompts the activation of a fan to
expel the gas.

To accommodate the camera module's
requirements, it is connected to the Arduino UNO
board. Unlike Node MCU, which has limited analog
pins, Arduino UNO provides multiple analog pins
necessary for the camera module's operation. The
system employs an IR sensor to
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detect motion, triggering the camera module to
capture images. These images are not only stored
locally on a PC but are also sent to the user's email,
enhancing the security features of the project. This
comprehensive  approach  ensures  effective
monitoring, timely responses to environmental
changes, and secure image capture for further
analysis.

IR SENSOR

Fig 3. Proposed System

The versatile prototype can be utilized in the
following ways:

a. Smart Security System:

The system operates as a smart security solution by
integrating sensors such as the air purity sensor, IR
sensor, and camera module. It detects gas leakages,
monitors motion through the IR sensor, and captures
images using the camera module. In case of unusual
events, the system can alert the user in real-time,
providing enhanced security for the monitored
environment.

b. Smart Home Automation System:

The prototype functions as a smart home automation
system by connecting various sensors to the Node
MCU board. Users can remotely control home
appliances through their smartphones, with real-time
updates on sensor readings. This offers convenience
and customization, allowing users to manage their
home environment efficiently.

¢. Environment Monitoring:

The system is also capable of environmental
monitoring through sensors like the air purity sensor
and humidity/temperature sensor. It continuously
assesses air quality and environmental conditions,
providing valuable data for analysis. This feature
contributes to creating a healthier and more
comfortable living space.

The proposed system boasts several advantages:
Comprehensive Solution at Low Cost:

This system offers a cost-effective solution that
caters to both home security and home automation
needs. Despite its affordability, it provides a wide
range of functionalities, making it an accessible
option for various users.
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Enhanced Accessibility for Handicapped and Aged
Individuals:

Particularly beneficial for handicapped and elderly
individuals, the system's remote control capabilities
simplify daily tasks. Users can operate devices and
ensure home security with ease, enhancing their
overall quality of life.

Long-Distance Device Control:

The system enables remote control of devices from
a considerable distance. This feature adds a layer of
convenience, allowing users to manage their home
environment even when they are far away.

High Security and Time Efficiency:

The system prioritizes security, ensuring that both
home automation and security measures are highly
secure. Additionally, the system is designed for
optimal time efficiency, streamlining tasks and
minimizing manual interventions.

5. RESULTS

The outcomes of the implemented setup are
visualized through the Blink app, providing users
with real-time data and updates. The captured
images from the OV7670 camera are not only stored
in a designated folder on the PC but are also sent
directly to the user's email. This dual functionality
ensures that users have convenient access to visual
data through the Blink app while also having a
secure and retrievable archive of captured images
for further reference. The combination of these
features enhances the monitoring and security
aspects of the system, providing a comprehensive
solution for users.

Fig 4. Output Images

6. CONCLUSION

The Internet of Things (IoT)-based home
automation system relies on internet connectivity for
operation. The proliferation of IoT devices presents
both challenges and advantages. Notably, the
system can seamlessly switch to 3G or 4G services
when Wi-Fi is wunavailable, highlighting the
adaptability of IoT technology.
. One noteworthy feature of this project is
the integration of a camera with the
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microcontroller. This addition allows users to make
informed decisions, such as determining whether to
welcome a guest based on the captured picture
received. In cases of uncertainty or potential
security threats, users can take proactive measures
by forwarding the image to the police station,
providing an added layer of security and
responsiveness.

. It's worth mentioning that this project is not
limited to a specific microcontroller, as indicated by
the mention of Raspberry. This flexibility allows
users to choose hardware that best suits their
requirements, enhancing the project's versatility and
adaptability to various setups and preferences.
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Abstract - Hybrid quantum dots are promising
candidate for fabricating next generation solar
cell application due to their promising optical
properties. Over the last few years, their wide
applications are in optoelectronics such as
photodetectors, light-emitting diode and
photovoltaics. Recently, some QD based solar cell
has shown its efficiency (PCE) of 13.8% due to
surface passivation and device structure. Among
the nanostructure, quantum dots are great
interest in optoelectronics industries due to its size
dependent effect. Basically, there is some problem
to select the parent materials for synthesis
quantum dots for solar cell fabricating
application. In order to address and solve the
crisis problem, here ZnO, FeS, and Se
semiconductors will be used. These materials offer
great advantages for optoelectronics properties
alignment (Fermi level, band edge and band gap).
Hence, the optoelectronics properties will be
alignment on selected semiconductor materials for
potential use in thin film solar cell. Therefore, the
aim of this work is to develop the semiconductor
(ZnO:K, FeS, and Se) hybrid quantum dots thin
film for fabricating thin film device for solar
energy harvesting application.

L INTRODUCTION

Nowadays, solar energy is an amazing
candidate for addressing crisis in global energy and
eventually assists for reducing carbon emission. Still,
there exists a great challenge among researchers to
develop the thin film for photovoltaic with more
friendly at reduced cost of renewable energy device
and global warming [1 Peng Yu]. Moreover, there
are limited availability of sources such as fossil coal,
hydropower, nuclear and biomass. Solar energy is
only most abundant and sustainable source to fulfill
the demand of global energy. For decades, organic
and inorganic thin films have been utilized for
improving the more solar efficiency.Recently,
inorganic quantum dots have been fabricated for
light absorber to replace conventional materials
because quantum dots thin film exhibits desired
properties and shown 66% efficiency [1-5].
However, its efficiency suffers by imperfect
alignment of optoelectronics properties such as Fermi
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level, band edge and energy level. Novel
nanostructure has been focused for various
applications. The quantum confinement effect in
three dimension that can modify the optical
properties. The unique optical properties of
semiconductor quantum dots has been emerged for
wide range of applications especially for solar energy
harvesting. Therefore, optoelectronics properties of
inorganic quantum dots have to alignment with
perfect size and shape for best solar efficiency.

II. COATING TECHNIQUE

To date, several sophisticated techniques
and methods have been employed for making the thin
film for solar cell device application. Moreover, rf
sputtering, spin coating and spray pyrolysis
techniques offers more advantages for developing
thin film [6]. Among the different sophisticated
techniques, rf magnetron sputtering has become the
choice for deposition of all kind of semiconductors.
Hence, rf magnetron sputtering was used extensively
in semiconductor industries for optoelectronics
device fabrications. It has some favorable advantages
such as large area coating, high density, high quality
and high adhesion [8]. Following it, the spray
pyrolysis technique is one of the main for thin and
thick films developing. Moreover, the spray pyrolysis
offers desired advantages for developing thin film of
various material compositions. Even stack layer thin
films can be easily prepared by spray pyrolysis
technique. Therefore, the spray pyrolysis technique
has been used in various optoelectronics especially
solar cell industry. Moreover, the spin coating is
currently major technique to develop uniform thin
film with various layer thicknesses in the order of
micrometer to nanometer range. Therefore, the spin
coating was also employed more than fifty years in
thin film technology. The technique has also been
employed in manufacturer of optical mirror, color
television screens and magnetic disk for data storage
[7]. The present all techniques contains more
preferred advantages in thin film developing. Hence,
radio frequency sputtering, spin coating and spray
pyrolysis will be used to develop the hybrid quantum
dots thin film.
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Several semiconductor candidates have been
developed and tried for improving solar efficiency. In
thin film solar industries, crystalline silicon, Cu,S, a-
Si, m-Si,n-Si, CdTe, CIGS,CNTS, concentration
solar cell such as Si, GaAs and other dye, Organic
and hybrid solar cells have been developed.
However, those candidates have some challenging
problems such as toxic, expensive, imperfection
optoelectronics properties and efficiency degradation
which restricts their efficiency. Moreover, these
materials loses their efficiency by poor stability, poor
durability, low charge carrier mobility, high
operating temperatures, low exciton binding energy,
degradation and photon lack. Following them, Since
few years, quantum dots based thin film solar was
emerged (66 % efficiency) than others due to their
size and shape effect. However, their efficiency was
also suppressed by non - alignment optoelectronics
properties (Fermi level, band edge and photon
trapping). Therefore, if optoelectronics properties
will construct perfectly with size and shape that the
maximum energy efficiency can be achieved.

Among the nanostructure, quantum dots are
great interest in optoelectronics industries due to its
size dependent effect. Recently, quantum dots has
shown 66% solar energy efficiency. This indicates
that the great advantages of semiconductor quantum
dots. In order to address and solve the crisis problem,
ZnO, FeS, and Se semiconductors will be used.
These materials offers great advantages for
optoelectronics properties alignment (Fermi level,
band edge and band gap). Hence, the optoelectronics
properties will be alignment on selected
semiconductor materials for potential use in thin film
solar cell. Therefore, the aim of this work is to
develop the semiconductor (ZnO:K, FeS, and Se)
hybrid quantum dots thin film with perfect
optoelectronics properties alignment to improve solar
energy efficiency.

The objectives of this work is to develop the
hybrid quantum dots thin film on ZnO, FeS, and
selenium for solar energy application. Zinc oxide,
Pyrite and selenium semiconductors are much
suitable for improving solar efficiency. Zinc oxide
contains wide band gap (3.37 eV), acceptable large
exciton binding energy (60 meV) and n-type behavior
good optoelectronics properties at room temperature.
Moreover, ZnO becomes more stable and electron
mobility p. = 200 cm*V's™" and make it attractive
for thin film solar cell. FeS, has high electron
mobility, high optical absorption coefficient (10° cm™
in the visible region),suitable band gap(0.95 eV),
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non-toxic, absorption coefficient ( a 10° cm™ , A <
700 nm), charge carriers concentrations 10'® cm™ and
electron and hole motilities 164 and 1.3 cm? v! S,
and electron carrier mobility is 360 cm® V' S
Selenium also contains good capacity to absorb
infrared below the band gap. In order to address and
solve the mentioned crisis problems, hybrid quantum
dots thin film will be constructed to determine the
solar efficiency with perfect optoelectronics
properties alignment. Hence the main objective of
this proposal is to develop the new hybrid ZnO:K,
FeS, and Se quantum dots thin film for best solar
performance.

II1. Synthesis and Device fabrication
Materials and experiment work

Here, Zinc chloride, potassium acetate, deiniozed
water will be used to prepare K doped ZnO quantum
dots. Hydrated ferric nitrate Fe (NOj);-9H,0,2-
methoxythanol and acetyl acetone will be used for
synthesis of FeS, quantum dots. Selenium quantum
dot will be used along with ZnO and FeS;. In the thin
film fabrication section, glass, quartz and tin oxide
substrates will be used. Acetone, methanol and
demonized water will be used to clean the substrates.
Rf sputtering, spin coating and spray pyrolysis
techniques will be used to fabricate the quantum dots
thin films.

Iv. COCLUSION

In this work, highly efficient hybrid semiconductor
quantum dots thin film is focused to attain the
maximum efficiency. The main physical parameters
such as (i) Thickness (ii) Particle size (iii)
optoelectronics properties (band edge, Fermi level,
energy gap and photon trapping structure) and (iv)
Stability will be analyzed in the work. In the present
work, ZnO:K, FeS, and Se does not exhibits toxic
and expensive result in low cost and zero green house
effect. Moreover, the present hybrid quantum dots
thin film can be functioned at low sunshine. After
incorporation of FeS, and Se along with ZnO:K are
(i) efficiency stability will be improved (ii) Solar
energy can be harvested at minimum light intensities
and (iv) Can also be used under all environmental
conditions. The hybrid quantum dots semiconductors
thin film will be low cost, flexibility and stability.
Therefore, the new hybrid semiconductor quantum
dot thin film will be a new candidate in solar
industries.
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Abstract — Rice is a primary food and Encounter has an
Essential role in providing food security worldwide.
However, the existing Disease diagnosis method for rice
is neither accurate norefficient, and special equipment
is often required. In this study, The disease classification
is done by an SVM classifier and therefore the detection
accuracy is improved by optimizing the info exploitation.
In this proposed system we are using image processing
techniques to classify diseases. This approach willenhance
the productivity of crops. Furthermore in precision
agriculture, The accurate segmentation of crops and
weeds has been always been the center of attention. This
work proposes a segmentation method based on a
combination of semantic segmentation and the K means
algorithm for the segmentation of crops and weeds in the
color image. The proposed algorithm provided more
accurate segmentation in comparison to other methods
with a maximum accuracy of equivalent to 99.19% the
result indicates that the proposed method successfully
provided accurate results for the segmentation of crop
and weed in the image with acomplex presence of weed.

Keywords: semantic segmentation; k-means algorithm;
precision agriculture; leaf disease detection SVM.

1 INTRODUCTION

Rice is an important crop in agriculture however,
crop diseases can significantly reduce its yield and quality,
which is a great threat to food supplies around the world.
Through early detection search for diseases and remedial
steps took a timely can avoide huge loss and can yield good
crop that is high in quantity and best quality. Research in
agriculture aims to improve the productivity and quality of
the crop yield with less expenditure and good yield. There is
a variety of plant diseases such as viral bacterial fungal and
these can damage different plant parts above and below the
ground. The spread of various diseases in rice leaf is
increased in recent years. Identifying the correct disease
symptoms and understanding when to control these diseases
is difficult. During this process, the advanced techniques of
the Support vector machine play a key role in disease
classification.

Weeds are unwanted plants and can significantly
reduce crop yield. The broad categories of weeds found in
paddy fields are grass, sedges, and broadleaved weed.
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It would beneficial if each of these weeds are
treated with a specific type of herbicide application.
Therefore it would be of great help for the farmer if this
task of classification of weeds in paddy fields were
done automatically. This paper focuses on Implementing
a deep learning-based computer visiontechnique for the
automatic classification of paddy crops and two types of
weeds, namely broadleaved weed and sedges weed. The
standard way of handling weed in India is hand weeding
mechanical weeding and herbicides. Hand weeding is a
time-consuming and labor-intensive job. Mechanical
weeding is carried out using a machine called a rotary
weeded. Herbicides have an ill effect on the
environment. When controlling weeds with herbicides,
it is important to know the species of the weed so that
the right herbicides. The proposed method brings up
promising techniques for the segmentation of crops and
weeds. The result of semantic segmentation and the
separation of crop and weed allows us to analyze the
shape, detect weed and make an accurate analysis of
weed control operation in precise agriculture...

LITERATURE REVIEW

Savita .N.Ghaiwat describe the different type of
Technique classification & identification of green foliage
of the plant. for class estimation, they use K nearest
neighbor technique as thebeat method.

K. Jagan Mohan, M.Balasubramanian, and
S.Palanivel describe scale-invariant feature transform
(SIFT) as used to get a feature for recognition and
detection of disease.

Y. J. Shang & L. Way describe the scheme in
their paper asusing a KNN classifier for plant disease
identification & detection where a developed algorithm
can work for five dissimilar varieties of maize disease.

Dipak Kumar Kole and Diplest Majumdar gave a
solution that applies image processing & ANN
mechanism to detect disease in various commonly grown
plants resulting in an accuracy of 99%.

Bakshipour A. & Jafari.A. provide the
classification of sugar beet crop & four types of weed
done using an SVM & artifi cial neural network
classifier using shape feature. The correct identification
of weed by ANN & SVM was 92% & 93%.
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Solidago  W.E.Leite, N.J.Teruel, B.J.Kerleth
discrimination of Rice seedling & weed done using the deep
FCN.FCN model had an accuracy of 83% for soil
background, 92% for rice & 92% for weeds.

This disease occurs on the leaves of rice plants. This is
a fungal disease that infects the entire crop that can be
easily identified in the early stage. The symptoms of the
disease are round to oval shape with dark brown Lesions.

Abdalla. An H.Cen, L.Wan, R. RASHID, H.
Waleng. took advantage of a convolution neural network for
semantic segmentation of oilseed rape images. In their

study, the beat accuracy that was achieved amounted to
96%.

Majeed. Y, M.Karkee, Q.Zhang, M.D.Within their
study determine grapevine Corden shape using semantic
segmentation & deep learning. The result of the study could
fit about 80%.

Richle.D, D.Reiser, H.-W.Griepentrong. used an
index-based Semantic method for the plant background
segmentation in RGB image plant segmentation was done
successfully accuracy of 97.4%.

C. Polena, D. Nardi, P.A.Jaly. In Fast & accurate
crop & weed identification with the summarized train set
for precision agriculture. applied CNN on RGB images for
the identification Of weed images of different datasets
were used and & the accuracy was 98.7%.

PADDY DISEASE AND ITS SYMPTOMS :

Lessening the yield due to paddy leaves affected
with a disease can cause damage to plants to a great extent
and affect the entire Crop if not timely diagnosed. Paddy
disease is due to many Constraints such as insect pests,
deficiency of nutrients, pathogen C And unusual
environmental conditions. This section provides
Information about the paddy disease with its appearance.
Detailed as follows:

1.Brown spot(BS)
2.bacterial leaf blight(BLB)
3.leaf smut(LS)

A) BROWN SPOT:
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B) BACTERIAL LEAF BLIGHT
Dew drops with bacterial masses can be seen on

fresh lesions early in the morning. a narrow yellow border
the surrounding lesion also characterizes these spots.

The lesions turn the entire leaf into white or
straw-colored on a sheath of leaf disease.

©) LEAF SMUT(LS)

The wounds of LS on the leaves may be oval or
Circular in shape or irregular in shape with a kind of rough
Surface. Heavily infected leave turn yellow, and the leaf
tips Die and turn gray.

WEED IN PADDY FIELD
Weeds in the paddy field can be broadly
categorized into 3 types,

1. Broad-leaved weed.
2. Grasses
3. Sedge

a) BROAD LEAVE WEED
Broadleaf plants have relatively broad leaves.

Leaves of the broad leaf have one main vein from which
smaller veins branch. Broad-leaved weeds are usually
dicot with the taps roof system.
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b) GRASSES

Annual summer grass that germinates throughout
the season, Capable of producing 1501000 seeds per plant,
per season. Short, flat, purplish-green steams perennial
grass most active During the cool spring and fall season.

c) SEDGE

Sedge is a perennial plant that is found in moist
soil. They are grass-like in appearance & often grow in a
thick cluster. Depending on the species these weeds can
research reach up to Four feet in height.

PROPOSED METHOD:
SYSTEM architecture

We use a plant dataset containing rice plant species
Digital cameras were used to capture the image in The
paddy field under natural lighting conditions Some of
them were healthy & some were affected by various
Disease. Different growth stages of paddy have consisted

By the image. The image was saved in RGB color space
(540x733) In JPG format. PYTHON 3.7 was used to
process the Image. The sample image was resized when
working With python 3.7 . to overcome reflection, a
shadow of a plant, & unwanted objects here the field
problem, we segmented The ground object from the
background by using YCBR Model. The Support vector
machine is a supervised classifier The SVM with radial
basis function(RBF) kernel was used. In this approach, a
support vector machine was designed for Classification
to achieve the classification of paddy leaf disease. SVM
classifier is approached to maximize the classification
Accuracy, & minimize the available dataset.
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Image-segmentation- Keras APIs were used for the
Implementation of a different model. In the model, transfer
learning was used to get a better result. each RGB original
image has a corresponding annotated Image with the same
format. weight obtained from the ADE-20 k dataset was
used as the initial weight in the Model. Semantic
segmentation models are built upon A standard CNN
network. ADE-20K dataset weights Are trained on 150
different classes. Deep learning is a subset of machine
learning. many Research used convolutional machine
learning techniques In combination with image features to
accomplish the Task of weed recognition. These
techniques can work With smaller data sizes and are not
computationally Intensive.
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IMAGE ACQUISITION:

The image acquisition stage is the first stage
of any vision system. in real-time application.
Photographs of rice plant leaves are collected using a
high-resolution digital camera. In addition, this stage
includes the preprocessing undertaking, for example,
image, and scaling. A dataset containing the image of
both normal and diseased leaves was in the analysis
process.
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PRE-PROCESSING:

An input image has some unwanted noise as well
as redundancy present in it. Images in the dataset were
scaled to a uniform size of 300x450 pixels to limit
demands for storage and processing power. It is a sort of
signal dispensationin which the input is the image, like a
video edge or photo and the result may be a picture or
characteristics related to that image. Accordingly. The
RGB image was first converted into HSV images next,
the S value (saturation) was used to account for the
presence of excess exposure.

FEATURE EXTRACTION:

Extracting the relevant information from the
input images Is called a process of feature extraction.
The color was also used to define share and feature. The
importance of feature data. Component extraction is a
core limit in various image-processing applications like
Remork detecting, biomedical imaging, and object-based
image. Using GLCM features image analysis techniques
are used to extract contrast, correlation, and
homogeneity of the image.

SEGMENTATION

The main goal of the segmentation is to
extract meaningful and useful information from the
iq2mage concerning certain features. The centroid value
was used to make accurate segments for resolution
randomness issues by constructing a histogram of hue
components. It is a standout among the most
troublesome errands in computerizedimage processing.
When your data has exactly two classes Support vector
machine (SVM) is used

CLASSIFICATION:

The classification technique is used for both the
training and testing process. A time training model was
then used to determine how well the model could be
generalized to different plant species datasets. So the
support vector machine technology is used for the
classification of leaf disease. The trained classifier is
used to group different pictures. For this purpose, the
training image was divided into two denoted as dsl and
ds2. SVM is a binary classifier that used a hyperplane
this hyper plan is a line in each class way
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Architecture for pixel-wise segmentation

EXPERIMENTAL RESULT:

The system accepts the input image, these images are
unknown to the SVM classifier compares the image
feature based on the previously Trained image feature,
and produce the output. The input leaf Image for the
system taken are The image was classified into 8 classes:
bacterial leaf blight, brown spot, false smut, healthy,
Hispa, leaf blast, neck blast, and sheath blight rot.

Sample for disease detection in paddy leaves.

38

36

34

Loss

32

30

28

le-D6 1e-05 le-D4 1e-03 le-02 1e-01 1e+00
Leaming Rate
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CONCLUSION:

Detection & identification of leaf disease using
multiclass SVM plays a very important role in
agricultural solutions to their problems. the algorithm
predicted the rice leaf disease with varying degrees of