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Abstract

The students appearing for the examinations finds it difficult to find their exam room
in notice board because of the bustling created there which is not safe in the current pandemic
situation. They also finds it difficult to fetch their exam room because of the tense of the
examination they carry in reaching the specified exam centre in time. On a note of that to
avoid all these problems, an app can be designed which enables one to find their exam room
easily. In this app one needs to enter their university roll no. then the particular room allotted
to them will get displayed on the screen. In addition to that, the college blueprint will also be
available in the app which is useful for the students coming from other colleges such that
they can know the location of the rooms in the college. The app designed is passed to all as
apk file so that everyone can install the app into their own mobiles and can make use of this
app to find the exam hall and trace out where the room is located.

l. Introduction

Mobile app development is the creation of software intended to run on mobile devices
and optimized to take advantage of those products’ unique features and hardware. It is
revolutionizing our personal lives and transforming the way we do business. The creation of
mobile applications has much of its roots in traditional software development

The project is about digitalizing the traditional method where the allotment of
examination rooms is done by displaying them on the notice board. Many drawbacks are
associated with the existing system, so in order to overcome them; an android app can be
developed. One can find the allotted examination room by clicking the student button which
directs you to the search university roll no. option, which when entering it gives you the
allotted room details like block name, room no. and bench no. Admin is given a login to this
Android App and he can enter the allotment data in to the app. Based on the allotment data
which admin fills, the allotted room details can be fetched from this data when a candidate
enters his roll no. Data security is also procured as one can have access to find only when the
admin enables the search. Thus one can find their allotted room digitally through an android
app. The android app developed is also helpful to the students coming from other colleges to
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get to the examination hall with the help of blue print option which is available in this app,
which acts like a guide for them to pave the path in reaching their allotted room and getting
familiar with the infrastructure. The front-end used in this android application is XML,
Android and the backend used is PHP with, JSON, MySQL.

Il. Existing System

In the existing system the allotment of examination rooms is done by displaying them
on the notice board. It is a daunting task as one needs to rush over to the notice board
carrying all the tense of examination whilst reaching in order to find their examination hall;
this creates a huge bustling which is inappropriate considering the pandemic. All
organizations, Offices and public sectors are finding alternative ways to avoid gathering.

I11. Proposed System

To overcome the difficulties one faces with the existing system, an android app can be
developed. The proposed system is “ANDROID NOTICE BOARD” which is an android
application and is used to find the allotted examination hall before 2 hours of exam time.
With the help of this application the students can find their allotted room with just one click
through their mobile phone.

V. Design Modules

—

2:add sudents ()

1

3:Allot Students  Exam Centra ()

r

4: Btapt)

Y

LJ; 3 stonl

0 : search usme

'II.

8:view allotment details

|

Figure 1: Sequence diagram
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DB

Figure 2: Class diagram

This Android Notice Board which is an android application is divided into two interfaces one
is USER and another is ADMIN:

A. Blueprint: Here one can view the blue print of the college which guides one to get to
their destined room. It is mainly concerned for the students coming from other
colleges.

B. User Interface: User side includes student onclick button which assists students to
know their Block Name and Room Number.

e Student button: On clicking student button, it redirects to another activity which
contains Search view option. Here, students should enter their university roll
number and have to click Search button, if university roll no is valid, then it will
frame-up all details about their exam allotment which is allocated by ADMIN. If it
is not a valid university roll no. then it displays message stating university roll no.
is invalid.

C. About: Here what the project is about and its purpose and the persons who designed
this application is displayed.

D. Admin Interface: Here admin is given login credentials. Admin can perform
activities like adding students details and there by allotting their respective rooms
only after successful login.

e Add Students: Here the details of students like which branch, year, semester,
gender, section he/she belongs to are selected thereby entering the roll no. student
name and mentor is assigned. In allocation of exam center this mentor will pop-up
and assign the room to the student.
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e Allot Students Exam Center: Here Admin allocates exam hall details by
selecting exam hall floor, exam room number later on clicking submit button the
data will be allocated and if it is already allocated, it displays message stating
allocation is done already! And if we try to allocate for the invalid university roll
no. its displays message stating it is not found.

e View Students Data: Here admin can see the allocated student’s data.

e Start: On clicking START button, admin provides access to the students to check
their exam room.

e Stop: On clicking STOP button, admin revokes the student access , after revoking
access the student interface will be not displayed.

. Exit: It exits one from the app.

. .. — . . W yF - — - - 3
™ A . ?
Y al A
' - [ evnem |
[ woes ] EEETTTTTEN
[ amevens — ]
TS Bl
[ sones |
| o ] P ot |
[ worices ]
| S e P
| | —a——

_ _J = _>&8
Figure 3: Main Screen Figure 4: Admin Screen Figure 5: Blue print
e (s (IR
=3
_ | T

Figure 6: Student adding form Figure 7: Allotment Figure 8: Blue print
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A

——— 0 —

Figure 9: Valid Output Figure 10: Invalid Output
V. Conclusion

In this project, an android app can be created that displays the respective allotted

room of a candidate on entering the university roll no. of a candidate. This app also provides
the blueprint of the college to make them familiar with the infrastructure whilst they search
for their examination hall.

[1]
[2]
[3]
[4]
[5]
[6]
[7]

(8]
(9]

[10]
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Abstract

Even if we love our elderly people (old people) and patients, we cannot always
monitor them in this busy and competitive society. When a patient or an elderly person
became ill, we had to provide exterior care for them with the support of family members or
friends. We won't be able to take care of everything all of the time since there will be
distractions. As a result, we may forget to remind them about their medicines or food in the
situation. With the help of a microcontroller and a voice module, we will remind them of this
in this project. The name of the tablet and when it should be taken will be spoken through the
speech module, as will audio and visual communication between the caregiver and the
person. So they can take it themselves if they forget, the voice will continue to transmit voice,
and an IR sensor will detect whether the tablet has been removed from the location. The time
and tablet will also be displayed on the LCD for ease of use. We can also transmit
acknowledgement through GSM for virtual monitoring.

Key Words: GSM, virtual care taker, Voice guider, Speech module.
I. Introduction
When a person is unable to communicate, this technology assists them by playing

basic and emergency voice messages based on the user's needs. These voices will be
broadcast over a speaker so that a nurse or their home caregivers may respond quickly. We
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are building this project to save time and provide a user-friendly system by utilizing current
technological breakthroughs. To obtain service, the user must push the appropriate button,
after which the pre-recorded message will be broadcast through the speaker. The user has the
option of using standard switches, a touch screen, a remote, or an Android phone. So many
valuable technologies are being developed these days to make our lives more comfortable,
luxurious, and secure. Many applications are being developed, particularly in the mobile
industry, to provide us with additional information and fun. This project is built using a mix
of two of the most cutting-edge and demanding technologies: Android and Embedded
Systems. Android is an open source operating system based on Linux that is built primarily
for touch screen mobile devices. Many applications have already been built on Android, and
many of them are being produced for free for its users. We can also create our own bespoke
applications at no cost or at a low cost, depending on our needs. We will construct an
application to play some simple voices over a speaker in our room in this project. This
programme transmits commands to our controlling system through Bluetooth whenever we
use it. Bluetooth module, microcontroller, audio amplifier, and speaker are all part of the
control system. When this blue tooth module receives an instruction from an Android app, it
passes it on to the microcontroller. Depending on the command, the micro controller will play
the appropriate voice. This is quite convenient and may be operated simply by touching the
appropriate keys on the smartphone app. The user can also control appliances in his home
with this project.

I1. Motivation Towards the Work

As technology advances, more and more aspects of the patient experience are
transferring to the electronic or virtual realm. These technological developments have had an
impact on a number of healthcare systems. The adoption of EMR/EHR by hospitals and
clinics has resulted in a significant shift in how medical records are stored electronically. As
technology becomes more integrated in the healthcare process, a significant push has been
made to find new methods for it to influence the patient experience.

I11. Existing System

In today's medicinal services framework, patients who remain at home after surgery
are checked by an overseer or a medical carer. This method may not be able to provide
continuous monitoring because anything can change in a health parameter in a matter of
seconds, and if a guardian or attendant is not present at the moment, more significant injury
can occur. As a result of this development, a period has been formed in which the web
governs the world, and it has been proposed to add to another keen health awareness
framework in which the patient is checked on a regular basis. [6] At whatever point any
individual can't talk then this framework assists them with playing some fundamental and
crisis voice messages as indicated by client needs. These voices will be played through
speaker so that medical caretaker or their overseers in home can come and help them right
away. By utilizing progressions in present advancements this task is been created to save time
and easy to use framework. Presently a day's such countless helpful advances are coming out
to make our way of life more solace, lavish and secure. This venture is planned with blend of
two most recent and most requesting advancements that are Android and Embedded System.
Make an application to play some fundamental voices through speaker which is available in
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our room. At whatever point one works this application, it sends orders to our controlling
framework through Bluetooth. At controlling framework side, we have Bluetooth module,
miniature regulator, sound intensifier, and speaker. At whatever point this Bluetooth module
gets order from android application then it moves this order to miniature regulator. Miniature
regulator straight by saving prerecorded voice message in miniature regulator's memory as
parallel we can play that voice message.

IV. Proposed System

In this project, we use Arduino to create a virtual caretaker in digital format. When a
patient or an elderly person was sick, we had to provide exterior care for them with the
support of our own or close relatives. Because there may be some distractions, it is
impossible to provide constant care. As a result, we may neglect to remind them about their
medications, food, and other important matters in that situation. With the help of a
microcontroller and a voice module, we will keep this project on track. The name of the tablet
and the time to take it will be whispered through the voice module so that they can take it
themselves. If they forget, the voice will continue to emit voice, and an IR sensor will be
positioned to determine if the tablet has been taken or not. For ease and convenience, the time
and tablet will be displayed on the LCD.

V. Implementation

A. Hardware Requirements

e Arduino Micro Controller
Lcd Display.
IR Sensor
Voice Module
GSM
Camera

B. Software Requirements
e Arduino
e Proteus

C. Block Diagram

Regulated DC
power Supply

l

Voice Module

Arduine

—
Micro Controller

GSM \1

Speaker

Figurel: Block diagram of proposed system
D. Component Description:
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Arduino Microcontroller

The Arduino uno is a microcontroller board based on the ATmega328P.

e It has 14 digital input/output pins (of which 6 can be used as PWM outputs), 6 analog
inputs, 1 UART (hardware serial port), a 16 MHz crystal oscillator, a USB connection,
a power jack, an ICSP header, and a reset button.

e It comes with everything you'll need to get started with the microcontroller; simply plug
it into a computer with a USB cable or power it with an AC-to-DC adapter or battery.

Figure 2: Arduino uno

Lcd Display: Two lines of sixteen characters each make up an LCD screen. A 5X7 matrix
makes up every character. The difference in display is determined by the facility's power
supply and whether or not messages are displayed in one or two lines.As a result, the Vee pin
receives a fluctuating voltage of 0-Vdd. For this reason, a trimmer potentiometer is
commonly employed. Backlights are included into several display models (blue or
inexperienced diodes).

"This iz a 2x16

line LCD Disrlaw

Figure 3: LCD display

IR Sensor: An infrared detector is an electronic radiation device that uses infrared to detect
and/or emit certain properties of its surroundings. It can both detect and measure the heat of
an object. The human eye does not see infrared waves.Infrared is a wavelength range in the
spectrum that is longer than visible light but shorter than microwaves. From zero.75 to 1000
metres, the infrared zone is delineated. Close to infrared is defined as wavelengths between
0.75 and 3 m, mid-infrared is defined as wavelengths between three and six m, and so much
infrared is defined as wavelengths beyond six m.
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Figure 4: IR Sensor

Voice Module: This module is based on the 1ISD1820, which is a record/playback device for
multiple messages. It has real single-chip speech recording, no-volatile storage, and an 8-to-
20-second playback capability. The sample size is 3.2k, with a total recording time of
20s.This module is simple to use and may be controlled by a push button on the board or a
microcontroller such as an Arduino, STM32, or Chip Kit. You can easily handle record,
playback, and repeat using them.VCC is a 3.3V signal that must not be exceeded or the
module will be damaged.

Figure 5: Voice Module

GSM Module: GSM (Global System for Mobile Communications) is a cellular network,
meaning that mobile phones connect to it by looking for nearby cells. GSM networks use four
different frequency bands to communicate. The 900 MHz and 1800 MHz bands are used by
most GSM networks.GSM-900 uses 890-915 MHz for uplink and 935-960 MHz for
downlink, with 124 RF channels separated at 200 kHz. 45 MHz is used for duplex spacing.

Figure 6: GSM Modem

Camera:

10
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e Two-way audio intercom with spoken message, wide-angle view, motion detection
alarm, real-time monitoring, and night vision

e V380 Mobile App, Megapixel IP Wifi Camera with Stunning Picture Quality The app
is available for free for the rest of your life.

e Make communication more fluid with a dual-way live video call and intercom.
64GB Memory Card with High Video Compression (not included) a month of
recording

e For live monitoring of maid, baby, servant, etc., best suited for 20 x 20 feet
room/shop/office.

e Playback of the past There's no need to remove the memory card because you may see
your entire day's movement at any time using simply the mobile app.

e Low data usage on the Internet
Using a smartphone app, you can monitor your home from your office.

e The alarm and recording functionalities of the Motion Sensor are combined.

.
a—

—

Figure 7: Camera Module

Working of Project: User-friendly way, with a wide range of applications. This project will
use a clock time to keep track of precise timings. The Various methods of messaging and
drug reminders have been examined. We have now presented a system that will be extremely
beneficial to older people with chronic conditions such as diabetes and cancer, as well as
pregnant women. The Arduino and GSM module were used to complete this project. This
system allows us to send text messages as well as broadcast messages to the people who have
signed up. The Arduino may be used to improve numerous approaches for reminding people
to take their medications in a more time period will be displayed on the LCD, along with a
voice playback module in case they don't know what tablet to take at what time. The voice
playback module will be pre-programmed to proclaim the tablet names; it will have eight
channels for storing eight audio messages, but we will only use three of them for morning,
afternoon, and night. A GSM module will be connected to the Microcontroller to send
information about whether or not the patient has eaten the tablet. The IR sensor will
determine whether or not the tablet has been taken.

Advantages
e No separate person is required to assist the individuals

11
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e Simple to operate; toddlers, the elderly, and physically challenged individuals can all
use it

e Safe and secure

Applications
e Can be utilized by dump people to announce basic and emergency needs.
e Access control and appliance control systems are also possible.
e Itis applicable for the covid positive people for better care.

V1. Results

Here we concentrate on old aged people, physically handicapped and especially for
covid positive people. As the people can’t remember the tablet names so we notify them to
take tablets with their names and to take food in time through voice module and also display
the tablet name on LCD display. If they took the tablet we can get the message through GSM
module that the tablet is taken and we can monitor them through virtually with the help of
camera. In this way we implement this project to support the unhealthy persons in order to
avoid their problems.

Figure 9: Figure showing LCD display indicating the time and
Tablet to be taken by patient

12
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1]
Figure 10: Figure showing the message received from the GSM modem indicating the

tablets taken in that day

VII. Conclusion

More study will be needed as technology advances and more care is offered via
speech, to find the models of care that provide the highest quality with the most access to
customers. According to research, certain types of voice health can help certain older persons
with specific chronic requirements, but not all. As more care is delivered through voice health
services, more evidence will be available to demonstrate voice health's utility and cost-
effectiveness—or lack thereof. The needs and preferences of older persons and family
caregivers should influence the development and integration of home voice health solutions
as payers and providers seek to improve long-term, comprehensive care for adults with
complex needs in the community. We hope this work fulfills all the requirements.

VIII. Future Scope

This system can be changed in the future to display the heart rate as well as monitor
the patient's status using sensors that continuously display the patient's temperature and pulse
rate.
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Abstract

In India, energy meters are electro-mechanical and postpaid. The main drawback of
this approach is that a person must walk from street to street, reading each house's energy
meter and giving out the charges. According to that reading, the bill was paid. Even when
bills are paid on time, issues like an over-billing amount or a provider warning are common.
To overcome this problem we proposed an loT-based prepaid power recharge unit that will
integrate with ordinary household energy meters and be capable of counting down energy use
and switching off the main supply once the energy usage countdown hits zero, and a data
collecting system using 10T. The recharge info and energy usage from the recharge station
are saved in a Data Acquisition server connected to the energy meters to control the main
power supply and monitor power consumption in real-time.

Key Words: IOT, energy meter, prepaid, data acquisition.

I. Introduction

As a result of post-paid connections, the consumer has a number of concerns. Prepaid
power connections are often suggested as a viable solution to this issue Consumers will need
to recharge the quantity of energy they need to consume in this prepaid electricity meter
circuit [1]. For this prepaid system to work, household electricity meters are to be equipped
with a module that can identify the amount recharged by the consumer and tally down the
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amount recharged to zero depending on the electricity usage [2]. The main supply is
automatically switched off when the meter count hits zero, and it may only be turned back on
after the next recharge [3].

This concept was introduced using Arduino, a GSM board, and a node MCU [4]. We
can refresh our energy balance by using an internet gateway [5]. The electricity supply link to
the residence is automatically terminated if the balance is low or zero. Through the node
MCU module, this device may also send energy consumption notifications from the meter to
the substation at regular intervals, as well as alerting users about low balance, cutoff, and
other difficulties [6].

I1. Motivation

The concept of a prepaid entry system has been introduced in many countries. This
notion is founded on the principle of “pay first, utilize later." From the perspective of the
consumer, the concept is appealing because there is no fear of disconnection and
reconnection for any reason.

The Electricity Board is unable to keep track of consumer usage of power under the
current billing method (postpaid). Even if bills are paid on time, the consumer faces issues
such as receiving late bills for payments that have already been paid [7], as well as
inadequate electrical supply and quality [8].

I11. Existig System

The local state electrical board is in charge of energy distribution and maintenance. A
user's electricity usage is computed by multiplying the number of KWH consumed over the
course of a month. On the metre, this reading is saved locally. This reading is taken manually
by a worker from the power board who goes door to door. This information is then
transmitted to the head electrical board for evaluation, after which an evaluation bill is
prepared based on the monthly readings.

Figure 1: Existing System

The customers then pay their charges using their preferred payment method. This
process takes a long time and requires a lot of human labour, and the cost is entirely
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dependent on the workers' readings. So, whatever reading an employee records for a
customer, the consumer must pay for it, and because of the post-paid form of electricity
payment, many customers use electricity inefficiently and sometimes do not pay for months .

IV. Roposed System

Prepaid energy metre using loT is the proposed system. This proposed metre aids in the
tracking of energy usage and the calculation of bills automatically using controller [9] . This
information is saved on the server and also sent to the consumer via the GSM module
application [10] .The data is sent to the server using the nodeMCU module [11] .Consumers
can utilise the built user interface to keep track of their electricity usage [12] .

Figure 2: Proposed Frame Work

V. Implementation

A. Hardware Requirements:
Arduino Mega controller board
Liquid crystal display

GSM Modem

Node MCU

Energy Meter

LED

5v Relay

Lamp

B. Software Requirements
Arduino software
Embedded ¢ programming
HTML

PHP

C. Block Diagram
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User imterfpce
(web page)

Figure 3 Block diagram of proposed system
D. Component Description

Arduino Mega: There are 54 digital input/output pins (14 of which can be used as PWM
outputs), 16 analogue inputs, 4 UARTSs (hardware serial ports), a 16 MHz crystal oscillator, a
USB connection, a power jack, an ICSP header, and a reset button on this board. It Includes
everything you'll need to get started with the microcontroller, including a USB cable to
connect it to a computer and an AC-to-DC adapter or battery to power it.

-
I 3585t ns®
il ARiNANN
. emeen

.
‘.
.
-
.
:
-
-
-
.

Figure 4 Arduino mega board
LCD Display

16*2 LCD with green colour Backlight

Works on 5V DC supply

2 Rows and 16 Characters Per Row

Displays two lines of 16 characters High contrast and a wide viewing angle
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Figure 5: 16*2 LCD DISPLAY

GSM Modem: GSM stands refers to a mobile communication modem. It is mostly utilized
for data transport in mobile communication around the world. A GSM modem is a sort of
modem that accepts a SIM card and works by registering with a mobile provider, much like
our cellphone. For transmitting and receiving SMS, GSM modems operate in full duplex
mode. It is an open cellular technique that enables the 850MHz, 900MHz, 1800MHz, and
1900MHz frequency bands to communicate mobile voice and data services.

Node MCU Module

SN
LAl Al

Figure 6: GSM modem

e Node MCU is an Internet of Things (loT) focused open source Lua based firmware

and development board.

e |t includes software for the ESP8266 WiFi

e SoC from Espressif Systems, as well as hardware for the ESP12 board.The Arduino
ID E can simply programme the NodeMCU development Board since it is

straightforward to use.

e The Arduino IDE will take no more than 5-10 minutes to programmed Node MCU.
e All we need is the Arduino IDE, a USB cordand the Node MCU board.

ESP-12E Chip

2.4 GHz Antenna

3.3V Voltage Regulator

USBto TTL Converter
On-Board LED

DO Pin

Figure 7: Node MCU
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Energy Meter: In this meter, when the load is applied, a pulse LED blinks. 1 KWH has been
spent if this LED blinks 3200 times. This is known as the metre constant, and it's used to
determine a metre's accuracy during production based on its class.

Figure. 8 Energy meter

Relay Module: A relay is a switch whose operation is controlled by electricity. The unit is
made up of input terminals which are used for single or multiple controls, as well as a set of
functioning touch terminals. On the switch, you can find any number of contacts of any sort,
including generate contacts, divide contacts, and combinations of the two.

Figure 9 Relay module

E. Working Algorithm

Step 1: At first consumers must recharge the quantity of electricity they wish to consume
using SMS in this method.

Step 2: The Recharged amount and the units are displayed on LCD present in the system of
Consumer.

Step 3: The electricity metre have a system which will identify the amount recharged by the
consumer and then based on the electricity usage it will count down from the recharged
amount to zero, and send the information to a server.

Step 4: Once the reading of meter reaches zero, the connection to main supply is
automatically disconnected and will be resumed after when the next recharge has done.
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Calculation of Pulses and Units: Before we begin our computations, we must first
determine the energy meter's pulse frequency. The first rate is 1600 imp/kwh, whereas the
second rate is 3200 imp/kwh. We're using a 3200 imp/kwh pulse rate energy metre in this
example. To begin, we must compute the Pulses for 100 watts, or the number of times the
Pulse LED will blink in a minute for a 100 watt load.

Pulse= (Pulse_rate*watt*time) / (1000*3600)

So, using a 3200 imp/kwh rate and a 60-second pulse bulb for a 100-watt bulb, the following
can be calculated:

Pulses=3200*100*60/1000*3600
Pulses = ~5.33 pulse / minute

The single pulse Power factor is calculated now as

Power Factor= watt/ (hour*Pulse) =100/60*5.33=0.3125 watt/ one pulse Units= (Power
Factor*Total pulse)/1000 No of pulses in one hour= 5.33*60=320 Therefore: Units =
0.3125*320/1000 = 0.1/ hour Let's say a 100 watt bulb is used for a day's worth of lighting
then No of Units =0.1*24 = 2.4 Units and let us assume unit rate at our area is 5 rupees per
unit then the amount that we have to pay for 2.4 Units is Rs: Rupees= 2.4*5 = 12 rupees

V1. Results

The figure shows an overview of the proposed project including all of the hardware
Arduino mega, GSM modem, LCD display, Node MCU, relay, and variable load. When the
load is first connected to the prepaid energy meter, the connected load consumes the energy.
The balance drops with the load's consumption.

. N
Figure.10 The proposed prepaid energy meter system

The user is notified by SMS when his or her balance reaches a certain level. After the

power board has completed the recharge process, the user will receive the confirmation
message, which will also display the current balance. The user will benefit from the
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notification messages, and the user will take the necessary measures quickly, preventing the
power from being switched off and keeping energy usage to a minimum.

11:36 PM

Recaived m

Energy Meter Balance Alert:
Your energy meter has been
recharged Rs:

60

Figure.11 showing SMS received when recharged is done

Energy Meter Balance Alert:
Low Balance

Please recharge your energy
meter soon.
Thank you

Figure.12 showing SMS alert received from prepaid meter when balance is low

Energy Meter Balance Alert:
Light cut due to low Balance
Please recharge your energy
meter soon.

Thank you

Figure.13 showing connection cut SMS alert received from prepaid energy meter.

Data is logged in real time for every 15 secs using 10T and stored in server. So user
can view his power consumption and recharge information any time using web interface.
There is no need to monitor power usage manually looking at meter. If Real time power
consumption data of each meter is available, it can be used for power consumption analysis.

Figure.14 Logging in to Data Acquisition Page
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Figure.15 showing Data Acquisition Page

VII. Applications

1. We can set it up anyplace like a commercial, residential building, and municipal
corporation because it is wireless and simple to set up.

2. We can also deploy a public energy supply system so that Energy waste is reduced
since just the essential energy is consumed according to the schedule.

3. In Public power sources - It is extremely accurate because the entire concept of
reading the units and then invoicing manually or through any other method is
eliminated.

VIII. Conclusion

The proposed prepaid energy meter based on the Internet of Things, allows customers

to pay for electricity before it is used. It reduces the amount of time that humans are involved
in metre reading and bill calculating. Consumers maintain credit control and then utilize
electricity until the credit is depleted. When the available credit is depleted, a relay cuts off
the electrical supply automatically. When a user's credit falls below a certain value, GSM
communication is utilized to notify them. This system, in the end, solves a lot of the issues
that come with the post-payment billing system. This system also provides automation of
billing.

[1]
[2]
(3]
[4]
[5]

(6]
[7]
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Abstract

Due to technology advancement an alternative way is proposed to the classic CMOS
technology, that is quantum-dot cellular automata (QCA), which is one of the foremost
prominent solution for designing ultra-low-power and exceptionally high speed digital
arithmetic circuits. QCA related implementations are mainly in decimal and binary arithmetic
circuits with significant improvements. In this process a novel design strategy has described
and illustrated to design an efficient 4-digit (16 bits) QCA based BCD adders. These
advantages are mostly useful when two decimal integers with n digits must be summed. It
assists in utilising unique logic formulations and purpose-built QCA modules to achieve
much faster calculation speeds than existing count parts without losing either the occupied
area or the cell count.

Keywords: BCD adders, decimal arithmetic, quantum-dot cellular automata (QCA), majority
gate, QCA clock.

l. Introduction

Due to a growth in Internet’s banking applications and a variety of other locations
where precision is crucial, decimal circuits are gaining ground over binary arithmetic. The
accessibility of multi-operand decimal adders may accelerate the development of money-
related and commercial applications based on large datasets that already exist. Because it is a
main part of arithmetic operations like division and multiplication, multi-operand addition
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could be considered an imperative operation. When it comes to decimal multiplication, Multi-
operand decimal addition comes in handy for swiftly adding large quantities of decimal data.
When many BCD operands are joined, this study presents a multi-operand decimal addition
approach that uses a high-speed binary to BCD converter circuit to speed up the decimal
addition process. A new n-bit binary to BCD converter circuit design is proposed.
Additionally, the existing binary to BCD converter models are investigated. The suggested
approach differs from multi-operand BCD addition algorithms in that no intermediate BCD
corrections are performed. Instead, correction is performed at the last stage to produce valid
BCD outputs. The design of the binary carry-save adder can be performed as a unified
Binary/ BCD multi-operand adder since the decimal adjustments are performed
independently from the binary sum calculation. As a result, the binary carry-save adder’s
layout need not require any advanced improvements.

Quantum-dot cellular automata (QCA) is an exciting new technique that can be used
to create ultra-dense, low-power, high- performance computer circuits. As a result, the design
of effective logic circuits in QCA has generated a great deal of attention in the recent years.
Extraordinary efforts are focused on arithmetic circuits, with the binary addition, which is the
fundamental operation of any digital system, receiving the greatest attention. In this article, a
creative way for executing high-speed low-area adders in QCA is provided. The realisation of
a novel 2-bit addition slice is based on hypothetical details illustrated in CLA and parallel-
prefix adders. The latter permits the carry to be generated in two successive bits with only
one majority gate (MG) delay. Furthermore, the intelligent high level architecture results in
extremely small forms, allowing for the reduction of needless clock phases caused by long
linkages.

A QCA is a nanostructure with a square consisting of 4 QCA dots charged with two
free electrons capable of tunneling through the dots which are inside the cell as its
fundamental cell. The two electrons will always be at opposing corners because of Columbic
shock. The position of electrons within the cell (which is also known as polarizations)
determine two alternative steady states that are related to binary states 1 and 0.

QCA cells do not have intrinsic data flow directions, despite the fact that nearby cells
interact through electrostatic interactions and tend to change their polarizations. To provide
customizable data directions, the cells in a QCA design are divided into “clock Zones”, which
are dynamically linked to four clock signals, each phase is changed by 900 degrees. Because
each clock zone functions as a D-latch, this clock scheme is known as the zone clocking
scheme, which naturally pipelines QCA systems.

Il. Literature Survey

Human calculations use decimal arithmetic to get the exact results. Because decimal
arithmetic endures a 100 to 1000 execution penalty with hardware, only a few programmes
devote 50% t0 90% of their effort on decimal processing, according to early benchmarks.
Hardware that supports decimal floating-point is essential. Present designs, on the other hand,
either fail to meet modern requirements or are incompatible with decimal arithmetic’s set up
principles. This work proposes a current method to decimal floating-point which and it is
expected to dramatically speed up a wide range of applications.
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This paper presents a modern design for the basis for high-speed decimal Multi-
Operand BCD adder. Our presented approach differs from previous models in several ways.
These include a new BD converter that significantly reduces the Multi-Operand Decimal
Adder’s latency. The suggested BD converter outperforms previous solutions, according to
simulation findings by 82% in delay with only a small increase in area. Furthermore, as
compared to previously reported results, the decimal Multi-Operand Adder accomplishes
speeder design.

The decimal adders and techniques shown here may be particularly well suited for
numerically heavy commercial applications, such as spreadsheets or financial applications, as
well as industrial Computing, where huge volumes of decimal data must be processed
quickly. A few software packages and programming language extensions for decimal
arithmetic have been produced when a computer’s hardware only supports binary arithmetic.
Financial and commercial applications can benefit from multi-operand decimal adders, which
are based on huge datasets. For example, BCD data is still widely used in IBM processors
such as IBM DB2, centralised servers, and power. All of these components can be found in
hardware registers and processing units, as well as software packages.

I11. Proposed System

Since various financial, commercial, and web-based applications have steadily
required more precision, decimal arithmetic had gained a lot of attention. In these
circumstances, errors arising from the translation of decimal to binary data representations
are not tolerated, thus, In the cores of many modern microprocessors, there are hardware
decimal arithmetic units. Which are compliant with the IEEE 754-2008 standard. To reduce
execution time and area occupied, valid methodologies must be used in the design of such
computerized circuits, both at the logic and layout levels.

This paper briefly describes a novel strategy for designing QCA-based n-digit BCD
adders that can achieve better operating speeds than existing counterparts without
compromising occupied space or cell number compared to current equivalents. By integrating
an innovative logic technique with the purposed-built in QCA modules, the benefits are
greatly realized. The latter has been optimised by taking into account that when a carry is
produced by adding the operand's least significant digits, it is the first time basic decimal
addition between two n-digit integers happens., then propagated through the subsequent n-2
digit positions, and finally ingested at the last digit position, where the most significant sum
digit is computed. Unlike prior work, we broadened our efforts to include the design of a 4-
digit QCA-based BCD adder. Its characterisation shows that it does a 4- digit sum
computation with the fewest clock phases.

IVV. Design Methodology

For logic structures and linkages that can use either the coplanar cross or the bridge
process, QCA cells are used. The inverters and MG logic gates are the fundamental logic
gates that are organically available inside the QCA technology. Majority gate consists of
three inputs. The logic function in majority gates is done by, provided that all the input cells
are connected to the same clock signal clkx (with x ranging from O to 3), whereas the

26



National Conference on

Emerging Technologies in Engineering

NCETE-2021, 10th July 2021

Geethanjali Institute of Science & Technology, Nellore Dt, Andhra Pradesh, India
E-ISBN: 978-1-956102-14-7

remaining cells of the Majority Gate are associated to the clock signal clkx+1 M (abc)=a b
+aect+bec.

Figure-1: Basic 2-bit Module.

In the literature, there are several BCD adder designs for QCA. By cascading n-bit
full adders, the RCA and the CLA process n-bit operands. These addition circuits have a
carry-in to carry-out path consisting of one MG and a carry-in to sum bit path consisting of
two MGs plus one inverter, despite the fact that they use various topologies of the generic
FA. As a consequence, the worst case computational paths of the n-bit RCA and the n-bit
CFA consist of (n+2) MGs and one inverter.

(b)
Figure-2: For n-bit adder (a) carry chain and (b) sum block.
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A 4-bit slice CLA architecture was also given, in which the propagated and generated
signals, namely p = ai + bi and g = ai. bi, are computed for each bit of the operands and after
that they are grouped four by four. Such a designed n-bit CLA encompasses a computational
path which is composed of 7 + 4 x (log4 n) cascaded MGs and one inverter. This may be
easily proven by watching the propagated signal as well as the generated signals (for which
only one MG is necessary), and then computing grouped propagated and grouped generated
signals using four cascaded MGs in the computational path. This architecture is also utilised
to compute the carry signals, for each factor of four in the operands word-length, one level of
CLA logic is required. To handle n-bit addends, log4 n levels of CLA logics are needed, with
each logic contributing to the computational stream via four cascaded MGs. Finally, two
cascaded MGs and one inverter are used in the sum bit computation.

The major goal is to reduce the trade-off and the delay time. A parallel-prefix adder is
combined with the RCA in the hybrid adder described. The worst computational path in this
architecture consists of 2log2 n+ 2 cascaded Mgs and one inverter for n-bit operands.

QCA Adder

Let’s have a look at the 4-bit binary adder ADD1 to get a better understanding of the
design methods described. The digits A(3:0) and B(3:0) as well as the carry Cin, are used as
inputs. Cout and S(3:0) are the binary output results. The best logic structure for propagating
a carry ci through a single bit position is given by (2a), which introduces only one MG
between Ci and Ci+1 as shown in Figure-3.

Figure-3: ADD1 module

As a result, to get the carry Ci+2, the Ci is propagated via two bit locations would
necessitate the use of two cascaded majority Gates. In contrast, as shown in figure (2b), the
carry Ci+2 is determined by propagating Ci through one MG using the auxiliary generated
and propagated signals gi = dAi. dBi and pi = dAi. dBi. Figure-4 shows a unique technique to
propagate Ci over two sequential bit locations, introducing one MG between Ci and Ci+2
while avoiding the computation of gi and pi.
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Figure-4: Cl and ADD2 Modules of BCD adder

A. Implementation

Binary input data

l Carry save adder

Output binary data

8-bit BD converter

Vs

Output
decimal data

Figure-5: General Block diagram of BCD Adder

Binary n-digit input data is given to the carry save adder. He carry save adder is
capable of taking three inputs and results in n-bit sum and n+1 bit carry. The output of the

carry save adder is a binary data. The binary data can be converted into decimal data by using
a 8-bit bcd converter.
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Ap =8 =1001
Age= 5= 1001
An=9= 1001

Agr =9 = 1001
Al =58 = 1001
Alg =9 = 1001

51 = 1001 Sz = 1001 Sa = 101 Ha = 100l 55 = 1001
Ch = 110 Cx = RO L0 Ca = 10010 Ca = 10010 Ce = 10010
Aps= 5 = 101 S3 = 1001 L=} = L0010 Cy = 131D
51 = 1001 Sa = 1001 Cz = L0010 Ce = 10010
Sz = 1001 Ss = 1001 Ca = 101D Cy = 110
Ss = 1001 S = 1001 Ha = L0010 Sg = 10010
Cs = 10010 Cr = 10010 Ca = 100100 Ca = 100100
Se = 01001 Cr = L0010 Se = L0010
S = DLO01 Csg = OO0 Sio = OO L
Ss = 10010 Ca = R0 10 S = LI L0
S0 = NLD Su = 010 E0 Siz = L0 L0
Crp = 010010 Cn = 110D Ciz = 100 L0
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Cu = L0 1O Sas = 01101000
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L= = P01 001 0D
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Figure-6: Sixteen Operand Decimal Addition
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Figure 7: Simulation result of the QCA BCD adder 64bit
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Figure 8: Summary report of the QCA BCD adder 64bit
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Figure 9: Delay report of the QCA BCD adder 64bit
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V. Comparison

Table-1: Area and Delay Comparison between BCD adders and QCA adders

Areain LUT Delay in ns

64-bit BCD Adder 127 19.162 ns

64-bit QCA Adder 121 17.117 ns

V1. Conclusion

A new design technique for efficient QCA-based decimal adder execution has been
given and demonstrated. Unconventional logic formations and purposed constructed logic
modules allow for performing known decimal additions. In actuality, the new 4-digit BCD
adder has 36% reduced delay and 52% lower area occupied than its competitors. When two
n-digit decimal numbers must be added, these benefits become even more obvious. The 4-
digit adder operates within only 18 clock phases and occupies an area of 2.76 pm?2 of space.
Finally, by utilising the 2-D wave clocking approach, a more practical versions of the new
adders were created without sacrificing the advantages gained over direct competition.
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Abstract

There is a growing concern over the spread of the novel coronavirus among medical
professionals and frontline healthcare workers and to address this issue, We have developed a
nursing robot with UV Sterilization that will help to reduce physical interaction between the
affected patients and frontline workers and thus maintain social distancing in times of
extreme strain on the healthcare system such as during the coronavirus pandemic, robotic
systems can significantly reduce by allowing frontline healthcare staff to evaluate, monitor
and treat patients from a safe distance ,the danger of infectious disease transmission to
frontline healthcare workers is minimized. It is our goal to quickly deploy the smart
technology in the current COVID-19 pandemic to allow for screening of patient health
parameters like Temperature, Plus rate, Oxygen levels of a patient. Here we also using smart
camera for monitoring patient physical status and also for interacting through mic and
speaker, while healthcare staff can remain at a safe distance. Patients will have less contact
time with frontline healthcare providers if remote screening is enabled and, critically during
the COVID-19 pandemic, an reduce the use of facemasks and other protective equipment
during patient intake.

I. Introduction

The project aims to provide a contactless testing method to the doctors in hospitals to
conduct initial health screenings include taking the patient’s temperature, heart rate, pulse
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rate and oxygen levels. Life is becoming simpler and easier in every way as automation
technology advances. Automatic systems are favoured over manual systems in today’s
society. Automation has made population health management feasible, scalable, and long-
term. Nurses work alongside doctors in hospitals to ensure that patients receive adequate
health care. In the hospital, each nurse is in charge of her own delivery tasks. In general,
nurses bring several medical reports, instruments to patients using cart. The traditional cart
requires some external energy to push and drag it to the patient bed and return several times
during the day. This can be tiring for the nurse because she has to take care of multiple
patients in the hospital. In order to assist the nurses on resolving this problem, an autonomous
mobile vehicle can be developed to follow nurses while bringing with all the
instruments/reports. Thereby, the work load for nurse can be reduced and she can work in
other productive activities. There are numerous dangers of encountering faults in robot
navigation in real-time navigation. To design a robot that able to perform in emergency case,
the intelligence of the robot is can be extended where it can respond according to the
emergency situation. From a technical perspective, people have started deploying robots to
deal with the current difficulties brought by COVID- 19, such as, stopping this highly
contagious virus from further spreading, improving efficiency within specific industries, and
continuing necessary social functions.

Il. Literature Survey

A few research papers related to medical robots have been reviewed and the
following references show influence on the design of the smart medical assistant robot.

Marcin Zukowski et al [1] have created a humanoid medical assistant and companion
robot for children’s hospitals. They have focused on the robot being able to express emotions
and communicate with the children by recognizing their faces and using pictures and text on
the chest display to tell stories and present educational videos. The Robot autonomously
navigates through hospital rooms on its own, performing simple medical tests such as
monitoring body temperature and heart rate, and transmitting live video to doctors and
nurses. The robot is controlled by an ODROID XU and XU4 running Ubuntu 14.04 on a
specialised system with a Raspberry Pi 2 computer to animate the robot’s eyes.

The implementation of a patients' temperature measurement system for the medical
robotic helper was given by Marcin Zukowski et al [2]. They experimented with the
MLX90614 infrared thermometer and the FLIR Lepton thermal camera and discovered that
the MLX90614 infrared thermometer cannot be used as the system's sole input source, and
that to obtain more accurate results, the robot would need to approach the patient's face as
close as 0.3 metres. To address this, they developed a hybrid system that combines an
infrared thermometer with a thermal camera to provide ambient and approximate skin
temperatures, which may be used to detect the presence of humans in front of the robot.

Kaveh Bakhtiyari, Nils Beckmann and Jirgen Ziegler [3] have proposed a non-
invasive contactless Heart Rate Variability (HRV) measurement with Respiratory Sinus
Arrhythmia (RSA) correction. They employed Infrared and RGB cameras to measure the
heart rate signal, as well as a 3D Depth sensor to collect the human breathing signal, which
was then used to correct the computed HRV with RSA. They used various methods and
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instruments to conduct correlation analysis in order to discover an efficiency way for HRV
calculations based on the needed precision and applicability.

Sachit Mahajan, Prof. Vidhyapathi C.M [4] has created a medical assistant robot that
assists patients in transporting critical medical equipment. They have created a patient-
assistance robot that follows the patient around. The robot uses a Pixy image recognition
sensor for person detection and ultrasonic sensor for obstacle avoidance.

I11. Existing System

Patient safety is a major public concern around the world. According to statistics, the
amount of mistreatments in healthcare is on rise due to the improper identification of the
patient or the drug administered to the patient. FID is thought to be the next big thing in
technology. In this system, upon entering the hospital premises, the patient is assigned a
temporary RFID tag which is scanned by the robot as a temporary identity and transaction for
the patient. The robot identifies and avoids obstacles using the ultrasonic sensor. It instructs
patients to sanitise their hands with the back-mounted automatic sanitizer dispenser. Only
after using the sanitizer, the patient is able to continue the process forward. This is done to
prevent unnecessary spread of contagious viruses through the touch screen display present on
the robot. The robot then reads the temperature of the patient using an infrared thermometer
and asks the patient to place their finger on the Oximeter MAX30105 to collect important
data regarding their heart rate, pulse rate and blood oxygen saturation volume. Through the
touch screen display, the patients are then enquired about their travel history and present
symptoms or allergy history. These data are collected using a voice recording module and are
directly sent to the doctor. The doctors have live access to the patient and their data. An
integrated storage compartment and tray are present on the robot for material handling and
transfer of medicines or medical reports to the doctor or the patients.
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Figure 1 Describes the working protocol of the medical assistant robot.
Disadvantages
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Cost of RFID readers are more expensive.

Implementation can be difficult & time consuming.

RFID structures may be effortlessly disrupted.

After an item has left the supply chain, the contents of an RFID tag can be read

IV. Proposed System

Our proposed smart nursing robot is an assistive bot. Figure shows a block diagram of
a smart nursing robot with UV sterilization. This nursing robot has NODE MCU (ESP8266-
12E), Smart camera(V380), UV-C lamps, DC motors with driver module, IR sensor and
some health parameter monitoring sensors such as Temperature sensor (LM35), Heart rate &
Oxygen level sensor (MAX30100) and power supply which are interconnected as shown in
figure. Initially, the system initializes the MCU, sensors and WIFI module. Later it
establishes the TCP/IP connection between MCU and network through AT commands.

The LM35 temperature sensor module detects the patient's body temperature. The
MAX30100 Oximeter sensor measures the heart rate and oxygen levels of the patient. We
added a smart camera (\VV380) here to help guide the robot as well as identify patients. And
also, we are using UV-C lamps for the sterilization of food items & medicines of patients.
The L298N is a dual H-Bridge motor driver that allows you to regulate the speed and
direction of DC motors at the same time and it acts as an interface between the motors and
the control circuit. The IR sensor is used for the switching of UV lamps as and when
required.

{ BLYNK P

g- cLoen “».)

POWER SUPPLY

Figure :2 Block diagram of the Smart Nursing Robot with UV Sterilization

The sensor values that are being monitored by MCU. This sensors data is immediately
updated to BLYNK cloud server wirelessly using TCP/IP for broadcasting the sensor values
to gadgets or mobile phones. Thus, doctors can have live access to the patient and their health
parameters.
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Advantages

Sterilization capability.

Remote controlled & live streaming capability.
Data collection and patient monitoring

The level of Efficiency is really high.

It’s light, portable and efficient

V. Results

In order to verify the operational effectiveness of the proposed approach, the proposed
approach is simulated in the Arduino IDE Environment and the simulation results are
presented as follows

Figure:3 Hardware setup of smart nursing robot with uv lamps

Figure :4 Blynk application interface with patient health parameters

V1. Conclusions
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The current and future generations often need everything to be computerized.

Traditional methods only monitor the situations with the help of cameras. In hospitals to
reduce manual overhead we have implemented I0T & Robotics in hospitals to monitor as
well as to notify the responsible party so that appropriate measures can be taken,although this
will only partially meet our expectations . With the assistance of observation is more useful to
measure the quantity of medication taken by the patient and avoid mal dosage of medicines
and conjointly forgetting to require the medicines at specific time duration. It that pandemic
duration, autonomous robots are more useful to control the level of transmitting strength of
the virus. Therefore, it is an opportunity to increase automation.

[1]
[2]
[3]
[4]

[5]
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Abstract

In visi technology adders and subtractors are the building blocks for designing any
digital circuits. The performance of the digital circuits are mostly depends on these building
blocks, hence an high speed arithmetic circuits are needed for improving the performance of
the digital circuits. In arithmetic circuits subtractors are the complex circuits and which
consume high power and high delay, hence a new borrow select subtractor with different
designs are implemented in this paper. The performance results of these subtractors shows
that the proposed borrow select subtractor achieve better performance compared to the
previous designs. In this paper, 8bit and 16bit borrow select subtractors are implemented in
different technologies and found that the proposed subtractor achieves better results. The
Borrow select subtractors are implemented in the Xilinx ISE design suite with the use of
VERILOG HDL programming language. The area is taken in terms of LUT count and the
delay is calculated in nano seconds.

Keywords: Ripple Borrow Subtractor, BLO, RBHS.
I. Introduction
A subtractor is one of the important building blocks in the construction of a binary

divider. In modern systems, applications are aimed at battery operated devices so that power
dissipation becomes one of the primary design restrictions.
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However, in recent years power consumption is being given equal significance. The
reason for such a changing trend is attributed probably due to the fast increase in portable
computing devices and wireless communication systems which demand high speed
calculations and complex functionality with low power consumption. In addition to this high
performance processors consume severe power which in turn raises the cost associated with
packaging and cooling. From the environment point of view, the lower the power dissipation
of electronic components, lower will be the heat dissipated in rooms which in turn will have a
positive impact on the global environment. Also, lower electricity will be consumed.

The truth table for a single bit or half-subtractor with inputs A and B is given below
along with its circuit diagram (Figure.1). In figure 2 the full subtractor is designed using two

half subtractors.
| -bit Subtractor with Barrow A
A B O Bu E Q

B
0 0 0 0
1 0 1 0 5
1 1 0 0 N
Figure 1: Truth Table and Schematics for half Subtractor Circuit
kY
)
j | EIH

Figure 2: Truth table and schematics for full subtractor circuit

==

Il. Literature Survey

In [6], author proposed a full adder circuit that consumes the lesser power compared
to other adder. Author observes that the power has been reduced due to the elimination of the
inverter in the proposed design. In [7], author presented a new 13T full adder design based on
hybrid — CMOS logic design style. The proposed 13 transistor Hybrid GDI full adder circuits
give superior performance in terms of power consumption, propagation delay and Power
Delay Product (PDP) than all the reference full adder circuits and the proposed circuits are
also free from the voltage degradation problem that existed for the most of the reference
circuits. In [9], author main objective is to design that half subtractor using either of the two
adaptive voltage level(AVL) techniques to reduce the sub threshold leakage current which
plays a very important role in the reduction of power dissipation.
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In [10], authors develop one bit half subtractor using CMOS 45nm technology with
reduced no of transistor and it is efficient in speed, area, and propagation delay and power
consumption. To resolve the huge consumption of power is also a challenging task. Using
45nm technology GDI based circuit can be optimized such parameters.

I11. Existing Work

Adders, subtractors and multipliers are the essential building blocks of processors.
Normally, subtraction is done using adder-subtractor module, which can practically result in
slowing down arithmetic operation, since the same hardware has to be used for both addition
and subtraction processes using additional control signals. The commonly used Ripple
Borrow Subtractor (RBS) used for subtraction of unsigned numbers possesses a simple
architecture. However, performance of RBS is limited by borrow propagation time incurred
from Least Significant Bit (LSB) to Most Significant Bit (MSB). In other words, the delay of
RBS depends on binary word length. Borrow Select Subtractor (BSLS) architecture is
proposed here to overcome the limitations of existing RBS with multiple RBS circuits. This
method generates partial difference and borrow using multiplexers (MUX) and the final
difference and borrow is selected. As the BSLS utilizes multiple RBS circuits in it, it is
proved normally area inefficient. The conventional method of subtraction for signed numbers
uses two’s complement method using addition.

=[50
=[]

Bl - BSLS ] i1 I
Vamgeed | |, - w11

- i ¥ Heva

Figue 3: Circuit Diagram of BSLS

To overcome the disadvantages in BSLS the two proposed architectures i.e, BSLS using BLO
and RBHS are introduced.

IV. Proposed Work

The proposed 16-bit and 8-bit BSLS for unsigned numbers are implemented in five
stages. The first stage the RBS blocks of two bits are took place and start the operation. The
two inputs are passed to this first stage of the proposed design. The borrow input is generally
in the off state that is it always sends zero to input block. Then the output difference is passed
to the next stage of the design. This difference value is generated with respect to the previous
borrow bit. The difference and borrow bits are always changes according to the inputs. The
final output is selected based on the multiplexers which are having the borrow as the
selection line.
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In general the second operand is taken into the two’s complement form and the first
operand is added to the second operand which gives the subtraction output. To convert this
two’s complement form the input is initially converted with respect to the not gates and after
that one bit is added to the output then the two’s complement is achieved. Here the borrow
output is zero then the output which is obtained is in the unsigned number. Similarly when
the borrow output is one then the output which is obtained is in the signed number. Hence
again two’s complement is done to covert the output to its original number system.

A. Modified BSLS Using BLO (BSLS-BLO)

The modified BSLS using BLO is done in the different stages in which the final
output is the difference and borrow. Here the borrow in input is given to the inputs to do the
subtraction process. Here the bits are propagated to the RBS according to their bit lengths and
the obtained difference and borrow are send to the BLO blocks to reduce the one bit
subtraction process. Hence the two outputs generated from the RBS and BLO are send to the
multiplexer in which the multiplexer is going to select any one of the output through the
borrow selection input. The obtained borrow signals are taken as the selection for the
multiplexers. When the borrow signal is high it selects the output from the RBS and similarly
when the borrow signal is low it selects the BLO block output. In such a way the output is
generated effectively and faster due to the propagation of the borrow signals. Hence the
output is generated in a high speed manner. Hence the modified borrow select subtractor
using BLO achieves high speed due to the selection of the outputs based on the previous
borrow pins.
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Figure 4: Modified Borrow Select Subtractor using Binary-Less-One Logic
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Figure 5. RTL Schematic of 16-bit Modified Borrow Select Subtractor using
Binary Less One Logic
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Figure 6: Device Utilization Summary of 16-bit 90nm Modified Borrow Select Subtractor
using BLO Logic
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Figure 7: Delay Report of 16-bit 90nm Modified Borrow Select Subtractor using BLO Logic
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Figure 9: Delay Report of 8-bit 90nm Modified Borrow Select Subtractor using BLO Logic
B. Modofied Bsls Using Ripple Borrow Half Subtractor (BSLS-RBHS)

Here a new design is also implemented in which the BLO blocks are replaced with
RBHS for generating the output. The RBHS blocks consists of half subtractors in which
borrow signals are propagated to the next subtractors. The 16-bit ripple borrow half
subtractor has the input from the 16-bit RBS with Borrow as the input in which it generally
take the zero value. Here the borrow signal is generated with the RBS and RBHS blocks in
which any one the block signal is one the borrow signal is one. for the generation of the
borrow signal a or gate is used in propagating the borrow signal in which the inputs are taken
from the RBS and RBHS blocks hence the borrow signals are propagated to the next block
for the operation of the subtraction. Hence the final output is generated from the RBHS
bocks. With the use of this RBHS blocks the output is generated effectively but there is delay
is obtained for the generation of the borrow signal from the previous stage. The next stage is
stays in waiting state until the previous blocks completes its operation and the generation of
the borrow signal. Hence, the next is waiting for the borrow signal from the previous block
due to the waiting condition power consumption is high in these architectures. The borrow-
out bit Bout from both 16-bit RBS and 16-bit RBHS are given as input to the OR gate. The
output of the OR gate is the borrow-out bit Bout for the current group and borrow-in for the
succeeding group.
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Figure 10: Modified Borrow Select Subtractor using Ripple Borrow Half Subtractor
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Figure 11: RTL Schematic of 16-bit Modified Borrow Select Subtractor using Ripple
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Figure 12: Device Utilization Summary of 16-bit 90nm Modified Borrow Select Subtractor
using RBHS Logic
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Figure 14. Device Utilization Summary of 8-bit 90nm Modified Borrow Select Subtractor
using RBHS Logic
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Figure 15: Delay Report of 8-bit 90nm Modified Borrow Select Subtractor using
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V. Results and Discussions

Table 1: Comparison of 16-bit 90nm Subtractors

Type of Occupied Quiescent
Subtractor LUT 10Bs Slices Delay(ns) Power(mW)
Conventional | ¢4 50 33 26,53 34
Subtractor
Proposed
Subtractor 47 50 26 14.32 34
using BLO
Proposed
Subtractor 43 50 26 16.28 34
using RBHS
Table 2: Comparison of 16-bit 45nm Subtractors
Type of Occupied Quiescent
Subtractor LUT | 10Bs Slices Delay(ns) Power(mW)
Conventional |~ 55 | g 14 14.93 14
Subtractor
Proposed
Subtractor 24 50 10 9.61 14
using BLO
Proposed
Subtractor 28 50 17 13.76 14
using RBHS
Table 3: Comparison of 8-bit 90nm Subtractors
Type of Occupied Delay Quiescent
Subtractor LUT 10Bs Slices (ns) Power(mWw)
Conventional | 5, 26 17 16.35 34
Subtractor
Proposed
Subtractor 21 26 13 11.61 34
using BLO
Proposed
Subtractor 20 26 12 10.12 34
using RBHS
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Table 4: Comparison of 8-bit 45nm Subtractors

Type of Occupied Quiescent
Subtractor LUT 10Bs Slices Delay(ns) Power(mW)
Conventional
Subtractor 18 26 9 10.93 14
Proposed
Subtractor using 11 26 7 7.77 14
BLO
Proposed
Subtractor using 12 26 4 8.95 14
RBHS
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Figure 16: Graph for Comparison of 16-bit 90nm Subtractors
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Figure 17: Graph for Comparison of 16-bit 45nm Subtractors
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In this paper we are comparing the performance of the Conventional Subtractor with
Subtractor designed using BLO and RBHS implemented in both 90nm and 45nm FPGASs in
terms of LUTs, Occupied Slices, Delay, 10Bs and Quiescent Power From the above
graphs and tables, we can conclude that there is 25.4% reduction in LUTs used, 21%
reduction in number of occupied slices and 46% decrease in delay in 16-bit Subtractor
designed using BLO implemented in 90nm FPGA when compared with Conventional
subtractor and there is 31.75% reduction in LUTSs used, 21% reduction in number of occupied
slices and 39% decrease in delay in 16-bit Subtractor designed using RBHS implemented in
90nm FPGA when compared with Conventional subtractor. The performance of other
implementations can also be interpreted from the above tables and graphs.

V1. Conclusion

In this paper three different borrow select subtractors are designed and compared in
terms of delay and area. Here the signed binary subtractor, borrow select subtractor using
BLO and borrow select subtractor using RBHS are presented. These subtractors are
implemented in 180nm, 90nm and 45nm technologies along with the 8 and 16bit subtractors.
The proposed borrow select subtractor using BLO achieves the better results in terms of area
and delay in all the technologies in which these designs are implemented. Hence the
proposed design is the best suitable subtractor for the digital circuits and arithmetic circuits.

51



[1]
[2]
(3]
(4]
[5]

(6]

[7]

(8]
[°]
[10]
[11]
[12]
[13]
[14]
[15]

[16]

National Conference on

Emerging Technologies in Engineering

NCETE-2021, 10th July 2021

Geethanjali Institute of Science & Technology, Nellore Dt, Andhra Pradesh, India
E-ISBN: 978-1-956102-14-7

References

Keshav Govindarajan, V S KanchanaBhaaskaran, “Borrow Select Subtractor for Low Power and Area
Efficiency”, 2020 IEEE Computer Society Annual Symposium on VLSI (ISVLSI).

Kore SagarDattatraya and V. S. KanchanaBhaaskaran, “Modified Carry Select Adder using Binary Adder
as a BEC-1,”, European Journal of Scientific Research V.103, no.1, pp.156-164, Jan. 2013.
AmitMarutiKunjir and V S KanchanaBhaaskaran, “A high speed borrow select 16-bit subtractor”, The
Patent Office Journal Appl. 2868/CHE/2014 A, Jan. 22, 2016.

L.E.M. Bckenbury and W.Shao, “Lowering Power in an Experimental RISC processor”, Microprocessor
and Microsystems, pp. 360-368, 2007.

V Jayaprakasan, S Vijayakumar, V S KanchanaBhaaskaran, "Evaluation of the Conventional vs. Ancient
Computation methodology for Energy Efficient Arithmetic Architecture”, Int. Conf on Process Automation,
Control and Computing (PACC), 2011, 20-22.

KoreSagarDattatraya, BelgudriRiteshAppasaheb, RamdasBhanudasKhaladkar and V. S.
KanchanaBhaaskaran, “Low Power High Speed and Area Efficient Binary Count Multiplier”, Journal of
Circuits, Systems, and Computers, Vol. 25, No. 4 (2016) 1650027.

B. R. Appasaheb and V.S.KanchanaBhaaskaran, “Design and Implementation of an Efficient Multiplier
Using Vedic Mathematics and Charge Recovery Logic”, Proc. of Int. Conf. on VLSI, Communication,
Advanced Devices, Signals & Systems and Networking (VCASAN-2013), Lecture Notes in ElecEngg, 258,
July 2013, Chap 16, Pp. 101-108.

DalalRutwikKishor and V.S. KanchanaBhaaskaran “Low Power Divider Using Vedic Mathematics”, Third
International Conference on Advances in Computing, Communications and Informatics (ICACCI2014), 24-
27 Sept. 2014 in Delhi, Pp. 575-580, 978-1-4799-3080-7/14.

O. J. Bedrij, “Carry-select adder”, IRE Transactions on Electronics & Computers, pp.340-344, 1962.

T. Y. Ceiang and M. J. Hsiao, “Carry-Select Adder Using Single Ripple Carry Adder,” Electronics Letters,
V. 34, No. 22, Pp. 2101-03, Oct. 1998.

B. Ramkumar and Harish M Kittur, “Low-Power and Area-Efficient Carry Select Adder”, IEEE Trans. on
Very Large Scale Integration (VLSI) Systems, vol. 20, no. 2, pp.371-75, Feb. 2012.

Y. Kim and L.-S. Kim, “64-Bit Carry-Select Adder with Reduced Area,” Electronics Letters, Vol. 37, No.
10, pp. 614-615, May 2001

SamiappaSakthikumaran, S. Salivahanan, V. S. KanchanaBhaaskaran, V. Kavinilavu, B. Brindha and C.
Vinoth “A Very Fastand Low Power Carry Select Adder Circuit”, 3rd International Conference on
Electronics Computer Technology - ICECT 2011, Pp. 273-276, April 8 - 10, 2011.

M. M. Mano, Digital Design 3rd ed., Upper Saddle River, NJ:Prentice-Hall, 2002.

B. SrinivasaRagavan, B. P. Bhuvana and V. S. KanchanaBhaaskaran,“Low power 64-bit carry select adder
using modified exnor block”, Journal of Engg. and Applied Sciences, Vol.10, pp. 17294, Dec, 2015.

J. M. Rabaey, Digital Integrated Circuits - A Design Perspective. Upper Saddle River, NJ:Prentice-Hall,
2001.

52



National Conference on

Emerging Technologies in Engineering

NCETE-2021, 10th July 2021

Geethanjali Institute of Science & Technology, Nellore Dt, Andhra Pradesh, India
E-ISBN: 978-1-956102-14-7

Investigation of the Bio-Compatible Microwave/Millimeter-Wave
Photo — Sensors for Identification of Malignant cells

Ajanta Palit Dr. Karabi Ganguly
Assistant Professor (HOD, Biomedical Engineering
Electronics and Communication Engineering Department JIS-Kalyani, MAKAUT)
Department, Bengal Institute of Technology, karabiganguly73@gmail.com
Kolkata,

palit.ajanta@gmail.com

Dr. Moumita Mukherjee
(Associate Dean, Adamas University)
drmmukherjee07 @gmail.com

Abstract

The Classical Drift-Diffusion model are widely used by researchers in designing pin
devices, small-signal models did not take into account the non-linear circuit effects.The
previously developed Classical Drift-Diffusion (CLDD) simulator will be modified by
incorporating the Quantum mechanical physical phenomenon to make the analysis more and
more accurate and realistic.

Key Words:
CLDD- Classical Drift Diffusion
QMLCDD - Quantum Modified Classical Drift Diffusion

l. Introduction

The newly developed Quantum-Modified Classical Drift-Diffusion (QMCLDD) non-
linear mathematical model will be used for design and characterization of pin based photo-
detectors, the model has some limitations for using in high frequency domain, as far as
Quantum size effects, Quantum mechanical tunneling, impurity scattering and high
temperature transport properties are concerned.

Il. Working Principles

The analysis and results obtained from newly developed QMCLDD simulator will be
further compared with the experimental results reported under similar operating conditions at
low frequency region. The validity of the model will be established. The DC and high-
frequency simulation studies will be performed using QMCLDD model to observe the
forward characteristics,
frequency dependent resistance analysis
breakdown voltage characteristics
reverse recovery time
isolation and
insertion loss of flat and exotic pin based photo-detector devices for opto-electronic
applications.
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Abstract

Agriculture is one of the main factors that determine the growth of a country. In India
itself, about 65% of the population lives on agriculture. Due to different seasonal conditions,
plants can be infected with different kinds of diseases, which can affect the leaves of plants.
First, the plant is infected, and then the whole plant, which in turn affects the quality and
quantity of plant growth. Because there are many plants in the yard, it is difficult for human
eyes to identify and classify the diseases of each plant in the field. Since these diseases can be
transmitted, it is very important to diagnose each plant. Therefore, in this document, we
introduce the automatic detection and classification of plant leaf diseases based on artificial
intelligence to quickly and easily identifies, classify and perform the required tasks.This is
one way to achieve our goal of increasing agricultural crop yields. In this method, we
followed several steps Image acquisition, preprocessing, segmentation and classification of
images.

l. Introduction

Agriculture plays a very important role in acountry’s economic growth. It is the area
that has the greatest impact on the country’s GDP. The agricultural sector accounts for about
16% of India’s GDP. There are many factors that affect quality and quantity. Cultivated
plants Due to differences in climate and local conditions, these plants are susceptible to
various diseases. If these diseases are not paid attention to, they can cause serious damage. In
India itself, about 1,525% of the harvest is lost due to diseases, pests and weeds. We can refer
to a plant disease in Georgia in the United States in 2007 that caused a loss of about 540 US
dollars. Because of the large area of cultivated land and many plants, it is difficult for human
eyes to correctly identify and classify. Every plant, this is very important, because even an
infected plant can spread disease. In addition, most farmers do not know enough about these
diseases and their real treatment methods, hiring experts can be costly, and unknowingly
using pesticides is harmful to the land.
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Intelligent decision-making and speed are the two main factors that determine the
success of plant leaf disease automatic detection and classification models. The proposed
model will help farmers to correctly identify and classify diseases by scanning a piece of
paper and alerting farmers to the disease before it spreads. The model is basically divided into
four stages or stages. First, we collect data sets from various leaves of infected and healthy
plants. The second step is to remove the noise in the image, and then we create a color
conversion structure for the image. In the third step, we use available clustering techniques to
segment the image. This step is done for foreground, d and CNN. It considers the basis of
accuracy and the most suitable algorithm for training and testing.

Il. Literature Survey
1. Plant disease detection and its solution using image classification

Crop production plays an important role in agriculture. At present, food losses are
mainly related to contaminated crops, which are manifested in decreased productivity. The
timely detection of plant diseases has not yet been investigated. The main challenge is to
reduce the use of pesticides. In the agricultural sector, improve quality and quantity Our
article is used to check the prognosis of early action leaf disease. We propose an improved k
mean clustering algorithm to predict the infected leaf area. A color-based segmentation
model is defined to segment infected areas and classify them into appropriate categories.
Analysis The sample image was performed on the required time and the area of the infected
area. Diseases and provide solutions to cure diseases. Display the affected part of the
worksheet as a percentage. We plan to develop our project with a voice navigation system so
that even people with less experience with software can operate it without any problems.

2. Plant Leaf Disease Detection and Classification Based on CNN with LVQ Algorithm

In agriculture, early detection of diseases is important to increase crop yields.
Bacterial stains, late blight, Septoria leaf rot and yellow leaf disease affect the quality of
tomato crops. Automatic methods of plant disease classification also help to take action after
detection. This article introduces a convolutional neural network (CNN) model and training
vector quantization algorithm (LVQ) for tomato leaf disease detection and classification. The
data set contains 500 images of tomato leaves with four disease symptoms. They model CNN
for automatic classification and feature extraction. Color information is actively used in the
research of plant leaf diseases. In our model, filters are applied to three channels based on
RGB components. The convolution vector of the output feature is input into the LVQ. Part of
online learning. The experimental results confirmed that the proposed method effectively
detects four different types of tomato leaf diseases.

3. Areview on plant disease detection using image processing

India is an agricultural country, accounting for 7.68% of the world's total agricultural
output. In India, the agricultural sector accounts for approximately 17% of India's gross
domestic product (GDP). Effective growth and improved asset productivity are critical to
boosting India’s profits and economy. For this, farmers need technical experts who manually
monitor plants. However, manual monitoring does not always produce satisfactory results. In
addition, experts in this area are not available in all regions and they are expensive because
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farmers have to pay. Therefore, it is necessary to develop effective intelligent planting
technology to increase production and growth with less manpower. An overview of plant
disease detection methods developed by various researchers in the imaging field, including
research on the detection of plant diseases such as apples, grapes, peppers, pomegranates, and
tomatoes.

I11. Problem Statement

Agriculture is one of the most important sectors of the Indian economy. The Indian
agricultural sector employs nearly 50% of the country's labor force. India is known as the
world's largest producer of beans, rice, wheat, spices and herbs. Growth depends on the
quality of the products produced, which depends on the growth of plants and the yield
achieved. Therefore, the detection of plant diseases plays a fundamental role in the
agricultural field. The growth of plants affects the ecology of farmers. In order to detect plant
diseases early, it makes sense to use automatic disease detection methods. Symptoms of plant
diseases appear in different parts of the plant, such as the leaves. Manually detecting plant
diseases through leaf imaging is a tedious task, and computer methods must be developed to
detect and classify diseases through automatic leaf imaging.

IV. Existing System

In developing countries, the area of agriculture may be larger, and farmers cannot
observe every plant every day. Farmers are not aware of local diseases. Posing danger to
natural resources such as water, soil, air, food chain, etc., it is expected that there will be less
pesticide pollution to food

Drawbacks: Farmers cannot spend so much money to visit people who predict diseases on
plants. Speed and accuracy of delayed results Due to the large fields and many plants, it is
difficult for the human eye to see and classify each plant correctly.

Architecture
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1. Dataset Collection

Initially, drawing images were obtained from online sources such as GitHub and
Kaggle. Some image data sets consist of 20,000 images, divided into 19 different categories. ,
Bacterial stains, late blight, late blight, leaf blight, target stains, mosaic virus from different
cultures such as apple, potato, tomato, grape, strawberry, corn

2. Image Preprocessing

At this time, the image is reduced to a smaller pixel size to speed up the calculation.
There is some noise in the generated image. Use some filtering techniques (such as Median
filter) to remove this noise. After that, the image is presented in RGB format, which is not
suitable for most works because the RGB format cannot separate the intensity of the image.
Therefore, it is converted to a different color space-HSV, which separates color from
intensity. In addition, the RGB color space is louder than HSV.

Fig 8.4 Image converted into HSV color space
3. Segmentation

At this stage, the image is segmented to separate the leaves from the background.
Segmentation is done using Kmeans clustering using Sklearn library.There are two cluster
centers: one for the background and one for the foreground. Kmeans clustering is an
unsupervised learning technique used to divide data points into a predetermined number (k)
of clusters or groups based on their similarity. After detecting two clusters, one with
background and the other with leaves, the grouped image is used to change the pixel value of
the leaf background to black. This removes unnecessary information from the image, thereby
improving accuracy.

(a) (b)
Fig.6 Images after removal of Background

4. Selection of Classifier
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This is a classification problem, because we need to classify the types of diseases in
plant leaves. Therefore, we have many machine learning and deep learning algorithms that
can be applied to this data set. Complex algorithms and increased complexity to improve the
accuracy of the model. We choose CNN among four classifiers, namely: Logistic Regression,
KNN, SVM and CNN.

V1. Results

Chart Title

ot Dot

" R W Accur ey

Fig 8.7 Result on user interface Fig 8.12 bar graph of corn accuracy
VII. Conclusion

In this article, we propose a very accurate artificial intelligence solution to detect and
classify various plant leaf diseases. The solution uses convolutional neural networks for
classification. The proposed model uses a data set of more than 20,000 images with a total of
41 categories. The next nm model can expand to more disease categories by using a larger
data set, and it can also improve accuracy by optimizing hyper parameters. The model can
also include means for treating classified diseases. You can implement it on Android and
i0Sn platforms to reach farmers who can actually use the suggestion system.
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Abstract

This paper deals with the flow of traffic for emergency vehicle to reach its destination
on time using wireless technology and high-speed microcontroller. An RFID module is useful
for detecting the emergency vehicles. RFID reader present in the module reads the data from
the RFID tag placed in the vehicle. By detecting the emergency vehicle, the traffic lights near
to vehicle alters accordingly based on the situation. Thereby clearing the traffic for
emergency vehicle. All the data captured by the RFID reader is updated in the server using
loT Wi-Fi module ESP8266. On the other hand, this paper also deals with the tracing of
stolen vehicle based on the data entered in the server. All this process is controlled by
ARDUINO UNO microcontroller board.

Keywords: RFID reader module, ESP8266 WiFi module, Arduino Uno
I. Introduction

Traffic now a days is the major concern in smart cities, which cannot be easily
controlled by a traffic police. To clear any emergency vehicle which is stuck in the traffic, the
police firstly need to identify the vehicle and then take appropriate actions to clear the traffic.
This might take long time and sometimes it might be very difficult for controlling the traffic
with a single person. With the use of RFID module and loT this problem can be solved to a
greater extent. By using RFID module, the traffic lights can be altered automatically and if
there is any further problem to clear the traffic for an emergency vehicle the data updated in
the 10T, which is being monitored by the traffic police, helps to clear the traffic.
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Finding a stolen vehicle is also a great concern to be solved. With the help of data updated in
the server using loT the path of a stolen vehicle can easily be identified which minimizes the
process of investigation.

Il. Literature Survey

Generally, most of the times we see emergency vehicles like ambulance, police
vehicles waiting in traffic. Either a traffic police is required to clear the traffic or the
emergency vehicle need to wait till the traffic light turns green. Detecting the emergency
vehicles near a junction and clearing the traffic before the vehicle comes near junction is
necessary to avoid this problem.

Now a days a vehicle is easily stolen. Tracing of vehicle is becoming a hectic task for
police to solve. With the help of RFID tags placed in vehicles the stolen vehicle can easily be
traced.

1. Innovative Congestion Control System for Ambulance using RF

This traffic system proposed by Ch. Ramaiah uses a RF transmitter and receiver to
identify the presence of a vehicle. If a vehicle has a RF transmitter irrespective of its type of
emergency the receiver detects the data in the same way and operation for every emergency
vehicle is taken in same way.

2. A ‘Green Wave’ Setup:

In this ‘green wave’ setup the emergency vehicle generates a green wave which
makes the traffic light turn to green along its way. This setup requires synchronization
between the vehicle and the traffic signal which is highly impossible in heavy traffic areas.

I1l. Proposed Method

This system is implemented by using RFID reader for detecting the RFID tag placed
in the emergency vehicle. When the emergency vehicle comes closer to traffic zone, the
RFID READER in the junction senses the RFID TAG. If the codes of the RFID READER
and the RFID TAG are matched, then the emergency vehicle which is arrived at the junction
is detected. This information is given from the microcontroller (ARDUINO UNO) to the
control room. In this way, the red light in the traffic signal changes to green light so that the
emergency vehicle is allowed to reach its destination on time. In addition to this, the thefted
or stolen vehicle is detected in similar manner and it is not allowed. This information is
updated in the server using the IOT module (ESP8266), with which the stolen vehicle is
detected.

61



National Conference on

Emerging Technologies in Engineering

NCETE-2021, 10th July 2021

Geethanjali Institute of Science & Technology, Nellore Dt, Andhra Pradesh, India
E-ISBN: 978-1-956102-14-7

Block Diagram

POWER SUPPLY
-l LED
RFID - - GREEM LIGHT1
- RED LIGHT1
SLIDE BUTTOM =
ARDUING UND
- BUZZER
ESPB2GG -
o GREEN LIGHT2
- RED LIGHT2

Figure 1: Block Diagram

Internet of Things (1oT): The concept of IOT was introduced by a member of the (RFID)
development community in 1999. IoT has major role in this world. Internet of things is a
concept from computer science which is the network of physical objects. The ordinary things
get connected with the computer network so that they get intelligence. 10T makes the life of
people more comfortable. This is used to interact with objects through wired or wireless
connection so that we can develop new applications in the environment.

Internet of things is also defined as the internet of three things:
e People to people
e People to things
e Things to things interacting using internet.

Hardware Requirements
1. Arduino Uno Board

Arduino is a single-board microcontroller that makes the application more accessible
which are interactive with its surroundings. It is a microcontroller which is based on
ATmega328.

The specifications of Arduino Uno are:

Operating Voltage: 5V

Input Voltage (recommended): 7-12V

Digital 1/0 Pins: 14 (6 provide PWM output)

Analog Input Pins: 6

DC Current per I/O Pin :40 mA

Flash Memory 32 KB (ATmega328) of which 0.5 KB used by bootloader
SRAM 2 KB (ATmega328)

EEPROM 1 KB (ATmega328)
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e Clock Speed 16 MHz

Figure 2: Arduino Uno Board
2. ESP8266 WiFi Module

ESP8266 WiFi Module is developed by Espressif system. ESP8266 wi-fi module is a
low-cost standalone wireless transceiver that can be used for end-point 10T developments. It
enables internet connectivity to embedded applications. It uses TCP/UDP communication
protocol to connect with server/client. For communicating with the ESP8266 wi-fi module,
microcontroller uses set of AT commands. Microcontroller communicates with this module
using UART having specified Baud rate (Default 115200).

Figure 3:ESP2866 WiFi Module

3. EM-18 RFID Reader Module

EM-18 is a nine-pin device. Among nine pins, 2 pins are not connected, so we
basically have to consider seven terminals. EM-18 RFID reader module operates with a
voltage around +4.5V to +5.5V. It has low power operation with current consumption of
50mA and at 0°C to +80°C. The best operating frequency of EM-18 RFID reader is 125 KHz
with a baud rate of 9600 bps. This reader can only read a maximum of 10cm, which depends
on the tag. It has antenna integrated with it.
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EM-18

READER

Figure 4: EM-18 RFID Reader Module
Software Requirement

Arduino Software (IDE): The Arduino Integrated Development Environment (IDE) or
Arduino Software contains a text editor for writing code, a message area, a text console, a
toolbar with buttons for common functions and a series of menus. It connects to the Arduino
and Genuine hardware to upload programs and communicate with them.

1V. Result

Experimental results of this process shown below says how the server is updated with
the collected data from an RFID reader and the permissions are given accordingly based on
the vehicle detected.

- HO NORMAL VEHICLE
F FFFFFH:F& Uehicle %%?38654“? DETECTED

O A 192.168.32.175 O A 192.168.32.175

FEFTHAINIC CLEARANCE SYSTEM USING 107" SESTRANNIC CLEANRANCE SYSTEM USING 1Oy~
TramMc Clearance rafhic Clearance -

Vehicle Type:NO VEHICL) Vehicle Type NORMAL VEHICLY

Pormissian:NOT APFLICARL) Permimion ALLOWILD

Figure 4.1: In case of no vehicle Figure 4.2: In case of normal vehicle
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NVehicle Type AMBULANCY Vehicle Type NORMAL ViHICL)
Fesrnission ALLOWED Permbssiomn: NOT ALLOWED

Figure 4.3: In case of any emergency vehicle Figure 4.4: In case of any stolen vehicle
Figure 4: Data in the server and on LCD when signal is green
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Figure 5.1: In case of no vehicle Figure 5.2: In case of normal vehicle
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Figure 5.3: In case of any emergency vehicle Figure 5.4: In case of any stolen vehicle
Figure 5: Data in the server and on LCD when signal is green
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V. Conclusion and Future Scope

In this project we proposed a system which detects the vehicles near a junction and

updates the data in the server. This system helps to reduce the complexity of a circuit by
using RFID module instead of ZigBee module. Along with the capturing of data, proposed in
this system, with the addition of cloud module the data can be stored and retrieved when
needed. The usage of active RFID tags instead of passive, used in our proposed system,
makes our project a real time use totally.

[1]
[2]

(3]
[4]
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Abstract

In this Project we have to consider certain elements of the climate system to forecast
the climate. One of it is the role of clouds in evaluating the climate sensitivity to change.
Here, we will determine the area covered by clouds and the weather condition at specific
time. Before performing this we will detect the clouded part from satellite images using pre-
trained U-net Layers. Later cloud coverage area and weather condition detection will be
performed using CNN techniques. Experiments showed that our proposed framework
simultaneously detect and show the coverage area of clouds along with weather conditions.
Key Words: Detection, Convolutional Neural Network, U Net Architecture.

l. Introduction

Actually we get the clouds from the earth surface. And also clouds are in different
shapes. Based on their height and transparency clouds are grouped into four types.
e Cirrus
e Cumulus
e Stratus
e Nimbus

Cirrus: Cirrus clouds are obtained at high heights from the range of 8000-12000 meters.
These clouds are thin. And they are in White colour.

Cumulus: Cumulus clouds are similar Cotton wool. And these clouds are obtained at a height
of 4000-7000 meters. Can be seen in scattered here and there. These have a flat base.
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Stratus: As the telling that, these layered clouds are covering large portion of the sky.

Actually these type of clouds generally formed
either due to loss of heat or the mixing of air masses with the different temperatures.

Nimbus: Nimbus forms at middle level or near to the surface of the earth. This type of clouds

black or dark grey.

By using satellite we took the cloud image or cloud part. Based upon images we get
the cloud detection and weather condition detection.

Il. Literature Survey

Table 1: Literature Survey

S.N [ Journal type with year Authors Title Outcomes
O
1 International journal Geethu Chandran A Cloud Clouds in satellite

research of

engineering and
technology(IRJET),Volume:
02 Issue:09|Dec-2015

J,
Christy Jojy

identification
algorithm for
satellite images

images are
automatically
detected.

2 IEEE transactions on Neural
Networks(1999)

Bin Tain,Mukhtiar
A.

Shaik Mahaboob R.
Azimi-Sadjadi

A Neural
Network Study
of Cloud
Classification
Spectral and
textural
properties

are used

The performance
of four different
sets of features,
namely SVD, WP,
GLCM, and
spectral, was
computed.

3 Proc. IEEE Int. Conf. Image
process.(ICIP),
Sep.2017,pp.61-65.

K.Yuan,G.Meng,
D.Cheng,J.Bai,S.Xian
g,and C. Pan

Using an edge-
aware
segmentation
network andan
easy-to-hard
training
technique,
efficient cloud
recognition in
remote sensing

an explanation of
cloud detection

4 Proc.IEEE Int.
Geosci.Remote sense.
Symp.,Jul.2018,pp. 7030-
7033.

P.Dai, H.Zhang, L.
Zhang, and H.Shen

Deep learning
used to create a
remote sensing
spatiotemporal
fusion model
using landsat
and modis
data.

Sky description
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I11. Existig System

Existing methods that detect clouds use histogram equalization techniques. They get
the histogram of an image by using the command ‘'imhist’, and then improve the intensity
value over the entire image by using the command 'histeq’. As part of these steps, some pre-
processing steps are also performed, such as image resizing, image rotating, image addition,
etc., For determining/classifying the weather condition, methods like k- nearest neighbor and
Support Vector Machine (SVM) are used.

Histogramequalization: Histogram equalization is a computer image processing technique
used to improve contrast in images. It achieves this by effectively distributing the most
common intensity values, i.e. measuring the image intensity range. This allows regions with
low local contrast to have higher contrast. The chromaticity of an image A represents the
number of pixels in each type of color component. Histogram equalization cannot be applied
separately to the red, green, and blue components of an image because it causes drastic
changes in the imagescolor balance. However, if the image is first converted to another color
space, such as the HSL/HSV color space, then the algorithm can be applied to the luminance
or value channel without causing changes in the image's hue and saturation.

Pre-processing: Image preprocessing is a term that refers to operations on images at the
lowest level of abstraction. These operations do not increase the image information content
but reduce it if entropy is a measure of information. The goal of preprocessing is to improve
image data that prevents unwanted distortionsor enhancescertain image features relevant to
an additional processing and analysis task. There are 4 different types of image pre-
processing techniques which are listed below.

Pixel brightness transformations/Brightness corrections

Geometric transformations

Image filtering and segmentation

Fourier transform and image restoration

Artificial Neural Network: An artificial neural network is an adaptive system that learns by
using nodes or neurons interconnected in a layered structure similar to the human brain. A A
neural network can learn from data so that it can be trained to recognize patterns, classify
data, and predict future events. The neural network divides the input into layers of
abstraction. It can be trained using many examples to recognize patterns of speech or images,
for example, just as the human brain does. Its behavior is determined by the way its
individual elements are connected and by the strength or weights of those links. These
weights are automatically adjusted during training according to a specific learning rule so that
the artificial neural network performs the required task correctly.

Support Vector Machinces: Support vector machines (SVM) are powerful and flexible
supervised machine learning algorithms that are used in both classification and regression.
But in general, they are used in classification problems. In the 1960s, SVM was first
introduced but later revised in 1990. SVM has its own unique way of implementation
compared to other machine learning algorithms. Recently, it has become very popular due to
its ability to handle many continuous and deterministic variables.
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SVM work: An SVM model is basically a representation of different classes in a hyper-level
in a multidimensional space. The super level will be generated in an iterative manner by

SVM so that the error can be minimized. The goal of SVM is to classify data sets to find the
maximum marginal hyper-level (MMH).

Margin

Y-Axis o o
@ O

Support

X-Axis

Figure 1: SVM

IV. Proposed System

The Figure shows the flow events of the proposed method. Satellite Image will be
given to UNET as well as to the CNN layers. Pretrained Datastore will be given to the UNET
architecture. datastore can be trained in the following manner that cloud should be in white
and remaining things other than a cloud should be in black. This training can be done with the
help of cloudy images and the ground truth images.

Input Cloudy

-‘l - . Datastore (Cloudy +
U Net Architecture Ground Truth
Semantic Segmentation

Cloud Detected Image

# CNN Layers m— Dataset

v

Classification |

v

Sky Condition &
Opaque Cloud Coverage

Figure 2: Flow events of Proposed Method

U Net: U-Net is a semantic segmentation architecture. It consists of two pathsi.e., contract
and an expansive path. The contracting pathway follows a standard convolution network
architecture and it is used to capture the context present in the image whereas an expansive
path is used to precise localization using transposed convolution and this can be implemented
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by using a bounding box. U-Net, the name originally comes from the architecture, which
looks almost identical to the letter U when visualized, as shown in the below figure.
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Figure 3: Visualization of U Net Architecture

The Next process of flow events is semantic segmentation and it is a process of
assigning a label to every pixel and the colo r division of the image will happen in this
segmentation process. And finally, the cloud will be detected.

CNN: image classification we use Convolution Neural Network. In this, we are going to
build a basic building block for CNN. A CNN consist of one or multiple convolutional layers.
The number of convolutional layers will depend on the amount and complexity of the data
which we are going to use. CNN image classifications takes an input image, process it, and
classify it under certain categories. There are four types of layers for a convolutional neural
network: the convolutional layer, the pooling layer, the ReLU correction layer, and the fully
connected layer.

V.Result

The Figures shows the experimental results of the proposed system. And it gives the
resultant output i.e., cloud detection, weather condition at a specific time, and cloud coverage
area to the given input image. Cloud detection can be done by using UNET architecture. The
detected cloud will be in white remaining things will be in black as shown in the detected
image. Weather classification at a specific time can be done by using a Convolutional Neural
Network. And figure 5 shows the cloud coverage area layers and figure 6 shows the weather
condition at a specific time. One of the merits of CNN compared to its predecessors is that it
automatically detects the important features without any presence of humans and it enables
CNN models to run on any device, makes them universally attractive.
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Figure 10: Resultant Accuracy
V1.Conclusion

Here, we determined the area covered by clouds and the weather conditions at specific

times. Before performing this, we have detected the clouded part from satellite images using
pre-trained U-net Layers. Later cloud coverage area and weather have been performed using
CNN techniques. Experiments showed that our proposed framework can simultaneously
detect and show the coverage area of clouds along with weather conditions and give better
results when compared with existing works. This proposed work is very useful in many
advanced applications like the Milita ry, Weather condition prediction, and Environmental

monitoring.
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Abstract

The major aim of the plan is to put in force a clever buying cart with RFID generation
to enhance the buying revel in. The intention is to put in force RFID surveillance with inside
the buying cart. So that, RFID playing cards are used as a method of safety while shopping
items buying department stores. If the object has been located within side the buying cart, the
fee of the object could be displayed, so the overall quantity could be displayed, if desired to
eliminate a product from the buying cart, you could withdraw that product, and the quantity
of that precise product could be deducted from the overall. At the equal time, generation is
used to buy merchandise to enhance protection and buying pace in buying centers. Because
the trouble we stumble upon in buying department stores is the intuition of RFID generation,
this is, instinctively figuring out the products within side the buying cart, thereby destroying
the client, and the client will intrude with the project of purchasing and deciding to buy the
products. In this challenge, we use Arduino controller, RFID and LCD generation to put in
force an RFID-primarily based totally buying cart. The whole listing of merchandise
introduced to the buying cart and their price could be dispatched to the checkout internet site
thru the Wi-Fi module.

Keywords: Ardunio UNO,RFID module, GSM,IOT.
I. Introduction

The dynamic increase and thrilling new traits of the Internet of Things (10T) have
paved the manner for the precise use of generation in lots of fields. Interact with gadgets and
use them in every day life. Nowadays, supermarkets and big buying department stores are so
common that they're not simplest to be had in cities. Anyone can visit those shops to shop for
the products they need, however this isn't always very handy, particularly while consumers
ought to queue for hours on busy days. RFID generation has advanced swiftly recently. We
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have visible packages in diverse industries, from scanning worker IDs with inside the
workplace to publishing books in libraries. RFID stands for radio frequency identity, wherein
records is digitally encoded on a label that may be RFID tags are normally captured via way
of means of radio waves, and the captured records is saved in a database. RFID tags are just
like traditional barcodes in use and feature due to the fact they're used for records processing.
However, there are a few key differences. For barcodes, barcode readers normally ought to
visually check in the code to acquire records, at the same time as RFID makes use of radio
waves No line of sight is needed as a records logger. RFID has an automated monitoring
feature and lets in new records to be up to date from time to time, at the same time as barcode
scanning calls for guide monitoring of records and cannot replace records. The negative
aspects of barcode structures encompass sturdiness problems. The aim is to create a gadget
that mixes the ease of RFID tags and Wi-Fi detection with a easy and handy monitoring
gadget that clients can use to buy merchandise. No want to attend in line. What the consumer
has to do is to feature the product to the buying cart and allow readers look for the product to
acquire records. The vehicle is geared up with an LCD contact display screen with product
records.

Il. Literature Survey

The creator has advanced a clever buying cart geared up with facial popularity and
records retrieval capabilities. They additionally use computerized billing to keep away from
queues at checkout and make sure a unbroken buying revel in via way of means of including
the Internet of Things to the buying cart to offer clients with clever structures. The creator
controlled to put in force a cheap, clever and absolutely purposeful gadget to make the
acquisition handy and handy. They use RFID generation as it has powerful monitoring and
safety features. And consistent with the supply of the product with inside the buying cart,
delete, recommend, growth and decrease the fee of the product. The creator advanced a
clever buying cart thru recruitment The RFID reader with inside the buying cart is hooked up
to the principal server thru a Wi-Fi mode known as ZigBee, that could mechanically generate
invoices while scanning merchandise, after which ahead them to the principal branch for bill
processing. The drawback of this gadget is that it simplest lets in fee via way of means of
meter, which hurts the person revel in. The creator created a conceptual version that makes
use of merchandise and RFID tags mounted on ZigBee to transmit invoices to a principal
server. The drawback right here is likewise the dearth of opportunity fee strategies for
invoices, instead of conventional anti-fee strategies. After figuring out the purchaser, you
must acquire the bill immediately, with a purpose to purpose the purchaser to queue up. The
creator has advanced a complicated buying cart, wherein every buying cart has an RFID
reader, and every product has an RFID tag. After scanning the product, the records could be
displayed at the LCD display screen to offer clients with all of the records approximately the
product. Customers keep away from lengthy lines, however there also are the negative
aspects of being stolen and collisions. The creator efficaciously created a principal
computerized accounting gadget. Each vehicle is geared up with a product identity tool
(PID), which incorporates an RFID reader, LCD display, EEPROM, microcontroller, and
ZigBee module for Wi-Fi transmission. The largest benefit of this gadget is that clients can
stay with out coins via way of means of efficaciously enforcing the queuing avoidance
method.
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I11. Existing System

The modern gadget calls for plenty of guide operations at the purchaser side. It allows
to song and become aware of the buying cart, that's beneficial for dealing with the business,
however it's far meaningless to the consumer. This isn't always a possible time-saving
solution. Shoppers with inside the store, normally while paying and paying online. This is
because of the dearth of opportunity fee strategies and battle problems, due to the fact alerts
may be effortlessly intercepted. The major negative aspects are purchaser dissatisfaction and
simplicity of use.

IVV.Proposed System

The aim is to create a gadget that mixes the ease of RFID tags and Wi-Fi identity, in
addition to a easy and easyto- use monitoring gadget, in order that consumers can buy items
with out queuing. All the purchaser has to do is to feature the product to the buying cart, after
which ask readers to look for the product for records. The gadget lets in clients to test
merchandise, and the buying cart will mechanically replace the overall fee and bill for the
purchaser. The price range for triggering the alert, and the disposition of the product if it's far
deemed needless and its general invoice price. The gadget is designed to ship billing records
to a principal server in actual time the usage of the ESP8266 WiFi module, which tracks all
buying carts and lets in clients to get admission to the integrated buy monitoring application.
Due to the functionality, versatility and adaptableness of a buying cart with RFID, virtual fee
makes it a cutting-edge buying gadget. Purchased via way of means of the consumer, click on
the button with inside the buying cart, and the very last bill could be created.

BLOCK DIAGRAM

POWER SUPPLY

l

LCD
RFID MODULE — | ———

ARDUINDG UNO

PUSH BUTTONL1 WIFI MODULE

PUSH BUTTON1 —_—

—_— G5M
PUSH BUTTONL I modem

Figurel Block diagram of the proposed Method

A. Arduino UNO: Arduino Uno is an open supply microcontroller card primarily based
totally at the Microchip ATmega328P microcontroller advanced via way of means of the
company. The card is geared up with virtual and analog input/output (I1/O) pin groups,
which may be related to diverse enlargement playing cards (shield) and different circuits.
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It has 14 virtual 1/0 pins (six with PWM output feature), 6 analog I/O pins, and may be
programmed with Arduino IDE (Integrated Development Environment) thru USB Type B
cable. It may be powered via way of means of a USB cable or an outside nine-volt
battery, despite the fact that it is able to receive voltages among 7 and 20 volts. It is just
like Arduino Nano and Leonardo. The hardware reference layout has been certified with
inside the equal manner as Creative Commons Attribution 2.five license. It may be
located at the Arduino internet site. Design and production documents also are to be had
for a few hardware versions.
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Figure 2 Hardware component Aurdino UNO

. RFID Module: RFID is the abbreviation of radio frequency identity, which refers back to
the generation wherein readers use radio waves to seize virtual records encoded on RFID
tags or clever tags. RFID is just like a barcode due to the fact the tag or the records at the
tag is captured via way of means of the tool that shops the records with inside the
database. However, RFID has a few blessings over structures that use barcode asset
monitoring software. In precise, RFID tag records may be study from outdoor the road of
sight, and barcodes have to be study. Align with the optical scanner. If you need to put in

Q) (-

Transponder recelves signal

b Reader broadcasts signal
5 through antenna Transponder Is charged with

enough energy to send back
H an identifying response
Reader sends info data te
- compater system foc
collecting, logging and
processing

. Wifi Module: The ESP8266 WLAN module is an independent SOC with an integrated
TCP/IP protocol stack, through which each microcontroller can access your WLAN
network. ESP8266 can host APP or load all Wi-Fi network functions from another APP
processor. Each ESP8266 module has been pre-programmed. Use AT command Suite
firmware, which means you can plug it into an Arduino device and have as many Wi-Fi
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functions as a WiFi screen (ready to use) The ESP8266 module is a lucrative circuit board
with a large and steadily growing community.

D. GSM

Module: Digital cellular technologies such as GSM (Global System for Mobile
Communications) are used to transmit mobile data and voice services. In 1970, Bell Labs
realized this concept through a mobile radio system. As the name suggests, this is the name of
the standardization organization, which was established in 1982 to create a common
European standard for mobile phones. This technology accounts for more than 70% of the
global mobile digital subscriber market. The technology was developed using digital
technology. Today, GSM technology supports 1 billion mobile phone users in the above 210
countries/regions. This technology can provide simple to complex voice and data services.
This article provides an overview of GSM technology.

GSM Modem

V.Results

The power supply is given to the cart for the activation of the cart. The cart is
implemented with rfic module ,LCD,WIFI Module ,GSM Modem. when a product containing
RFID tag is dropped into the cart the RFID module reads the tag attached to it and displays
the status of the product that is droped into the cart on LCD. The status of each product that is
present in the cart can be seen on LCD.WIFI module is used here to connect the cart with the
webpage .After the shopping is done the payment is done using a RFID card which is present
with the customer . The status about the payment and debited details are sent via message to
the registered mobile number.
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Figure (3) the shopping cart
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Figure (4) Status of the payment sent to the registered mobile number
VI1.Conclusion

A gadget primarily based totally on RFID generation has been efficaciously advanced,
that could update the conventional bar code gadget. The bar code gadget has numerous
negative aspects, together with strict line-ofsight necessities and the want to region oneself on
a particular boundary while scanning, now no longer to say problems associated with its
patience and the incapability to replace records. The simplest regarded obstacles of RFID
scanning are distance and range. Information and records insurance were taken into
consideration for changes. They also can function beneathneath high temperature situations
and could now no longer go through bodily wear, breakage or harm beneathneath water. This
makes the system reliable, bendy and adaptable. The constant door and servo motor
collectively make sure that no unscanned merchandise input the buying cart earlier than fee.
Provide exceptional fee strategies thru e-pockets or bank The account guarantees that each
penny is paid and forestalls penny fraud. The proposed challenge is possible as it is based on
current generation. After buy, please block the app the usage of theionic framework and make
it to be had to all clients. The simplest drawback is if the server is going down for a few
reason, it'll crash.
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Abstract

We proposed the GPS (Global Positioning System)/GSM (Global System for Mobile
Communication) for driver assistance and vehicle surveillance in this article. To monitor the
accident, an accelerometer and GPS monitoring device has been created. The system is made
up of two cooperating components: a GPS device and a GSM module. In the case of an
accident, if the automobile driver or passengers are injured, it is possible that lives will be lost
owing to a delay in medical assistance. Keeping this in mind, we propose a system in which
the automobile alerts the appropriate emergency services for quick response in the event of an
accident or other emergency scenario. After an accident, this wireless gadget will send a brief
message to family members, the local police station, and hospitals specifying the location of
the car through GPS. The driver receives emergency medical services (EMS). The threshold
method is used in real-time to estimate the speed of a motorbike and the likelihood of a fall or
accident. The project works well in real time, locating vehicle travel locations in the form of
longitude and latitude with a margin of error of no more than 6 meters from the actual
position. This system also keeps a log. The project "Black-box for Vehicles" was created to
provide a time tracking system as well as vehicle characteristics. The electronic nose detects
alcohol intake by the driver; if he consumes alcohol, the engine will not start.

Index Terms—GPS, GSM, MEMS, Eye blink, Alcohol detection
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. Introduction

Road accidents are becoming more common these days as a result of the driver's
negligence. Other factors that may contribute to these incidents include intoxicated driving,
tiredness, and sleepiness of the drivers. To prevent road accidents to the greatest extent
possible, all of the above-mentioned variables should be taken carefully. According to the
report, drunk driving is a key contributor to the rise in road fatalities. According to a recent
research a yearly average of 700,000 road accidents occur in India, which has surpassed
China. The current yearly data published by the World Health organization (WHO) in its first
Global status report on road safety many people are murdered on Indian roads owing to
speed, and intoxicated driving, decreased usage of helmet, seat belts and kid restraints in cars.
According to the most recent National Crime Records Bureau or NCRB study, 40 persons
under the age of 25 are killed in traffic accidents throughout the world.

According to the report, drunk driving is a key contributor to the growing number of
road fatalities. To send prior to collision information to the car controller system, allowing
the vehicle to avoid an accident and offer automotive safety and security. A technique to
monitor and detect a fatigue/drowsy or a drunken driver has been explored in the field of
automotive research for many years, but individuals died in alcohol-related collisions and
sleepiness, both within and outside the city, are attributable to drunken driving and
drowsiness. There is no testing technique in place to prevent these fatalities in those
locations, therefore the sensor provides information. According to the World Health
Organization, transportation-related accidents kill over a million people worldwide each year.
Nowadays, many accidents occur as a result of the driver's or person's intake of alcohol.

As a result, drunk driving is a major cause of accidents in nearly every country across
the world. The project is designed to capture informative data such as vehicle speed, engine
temperature, and so on in order to change the area of motor vehicle accident investigation.
With the aid of GPS and GMS technologies, it may also be used for vehicle mapping and
accident alert. To respond to this scenario, the black box system takes the first step toward
resolving this problem, which spans national lines and affects the safety and health of people
all around the world. As we all know, the current accident ratio. The accident might have
occurred for a variety of reasons. In order to prepare for any insurance, Policy Claims, we
must consider the practical factors of the accident. Policies have numerous clauses; in order
to meet each and every requirement, adequate documentation is required. That black box will
assist us in obtaining. The black box will assist you and the insurance company in settling
claims. In addition, an accident tracking system will be installed. When the car is involved in
an accident, an Alert Message with the vehicle's current GPS location is sent to the home
contact number.

Il. Literature Survey

The article[1] have derived the driver’s condition in real time environment and we
propose the detection of alcohol using alcohol detector connected to Arduino such that when
the level of alcohol crosses a permissible limit, the vehicle ignition system will turn off and
the GPS module will capture the present location of the vehicle. In addition, the GSM module
will transmit a distress message to police or family members.
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According to a recent report [2], over 70% of road accidents are caused by drunk
driving, with a range of 44 percent to 67 percent in small cities. They also stated that 56
accidents and 14 to 15 deaths occur on our roadways every day as a result of people not
wearing seat belts. In the currently existing technology, the alcohol sensor is mounted on the
steering wheel and therefore controls the vehicle based on the presence of alcohol. However,
road safety is essential in other ways, which is why we are managing the system depending
on seatbelt use.

This article [3] discusses road discipline issues such as speed regulation in various
locations and horn control in horn banned zones. Vehicle Speed Control in School Zone is
one of the characteristics mentioned in this article, as is regulating the speed of the vehicle in
various zones such as bridges, highways, cities, and suburbs. It also contains Horn Control of
Vehicle in No Honking Zone-controlling horn disruptions in no-honking zones such as
hospitals, public libraries, courts, and schools, as well as Alcohol Detection to identify
intoxicated driving.

In this study [4], an alcohol detection system for smart city road transportation safety
was created utilizing Internet of Things (loT) technology. A microcontroller is used to
establish and monitor two Blood Alcohol Content (BAC) limits. When the first threshold is
achieved, the created system communicates the driver's BAC level as well as the vehicle's
position coordinates to the central monitoring unit. When the second BAC level is reached,
the 10T- enabled alcohol detection system turns down the vehicle's engine, sounds an alert,
and illuminates the warning light indication.

I11. Existing Method

In existing systems, there are RF based and Zigbee based smart agriculture systems.
In these systems there is limited distance communication and no continuous monitoring, In
GSM based systems, we can only get messages when any of the sensors reaches its threshold
levels and no live monitoring.

IVV. Proposed Method

On-board diagnostics (OBD) is an automotive term referring to a vehicles self-
diagnostic and reporting capability. OBD systems give the vehicle owner or repair technician
access to the status of the various vehicle sub-systems. The amount of diagnostic information
available via OBD has varied widely since its introduction in the early 1980s. In this
proposed approach an alcohol detector is utilized in an effort to minimize traffic accident
instances based on driving under the affect’s alcohol. This project was created by integrating
an alcohol sensor with a controller. The mg-3 alcohol sensor was utilized in this study to
detect the presence of alcohol in human breath. Even while these approaches may identify
driver tiredness, they are neither driver adaptive or interactive with an outside driving
scenario. The system may come to a halt if the eye blinks continually, which might be caused
by dust, insects, or eye issues. Brake control system comes to a halt in the middle of the road
without preventing an accident. It may apply Brakes high altitude terrains while climbing a
hill, which can cause the vehicle to fall from the up and cause severe accidents. All of these
problems can be solved in this method by using sensors.
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Figure 1 Block Diagram of the proposed model

Arduino Microcontroller:

High Performance, Low Power AVR® 8-Bit Microcontroller
Advanced RISC Architecture

131 Powerful Instructions — Most Single Clock Cycle Execution
32 x 8 General Purpose Working Registers

Fully Static Operation

Up to 20 MIPS Throughput at 20 MHz

On-chip 2-cycle Multiplier

High Endurance Non-volatile Memory Segments

4/8/16/32K Bytes of In-System Self-Programmable Flash program memory
10. 256/512/512/1K Bytes EEPROM

11. 512/1K/1K/2K Bytes Internal SRAM

12. Write/Erase Cycles: 10,000 Flash/100,000 EEPROM 13)

13. Data retention: 20years at 85 ¢/100 years at 25 C(1)

14. Programming Lock for Software Security

wCoNoOR~wWNE

Arduino is a free and open-source prototyping platform with simple hardware and
software. Arduino boards can read inputs such as a light on a sensor, a finger on a button, or a
Twitter tweet and convert them into outputs such as starting a motor, turning on an LED, or
posting anything online. Arduino has been utilized in millions of different projects and
applications because to its easy and accessible user experience. The Arduino software is
simple enough for novices to use while still being versatile enough for expert users. It is
compatible with Mac, Windows, and Linux. It is used by teachers and students to create low-
cost scientific equipment, to demonstrate chemistry and physics principles, and to get started
with programming and robotics.
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Figure. 2 a) L298N Motor Driver, b) Alcohol Sensor, ¢) MEMS,
d) Eye Blink Sensor and e). Buzzer

L298N Motor Driver: The L298N module (Figure. 2a) is a high voltage, high current dual
full-bridge motor driver module for DC and stepper motor control. It has the ability to
regulate the speed and rotation direction of two DC motors. An L298 dual-channel H-Bridge
motor driver IC is used in this module.

Alcohol Sensor: This alcohol sensor (Figure. 2b), like a breathalyzer, can detect the
concentration of alcohol in your breath. It has a high sensitivity as well as a quick reaction
time. Based on the concentration of alcohol, the sensor produces an analog resistive output.
The driving circuit is extremely basic, using only one resistor. A 0-3.3V ADC might be a
simple interface.

MEMS: A MEMS (Figure. 2c) electrical phenomenon detecting g-cell and a symbol learning
ASIC are combined in a single device to form the Free scale measurement system. The
detector is hermetically sealed at the water level using a bulk tiny machined cap wafer. The
g-cell is a mechanical structure formed by the abuse of semiconductor materials through
masking and etching operations. The gadget is frequently modeled as a moveable beam that
travels between two automatically attached beams. Two gaps are formed: one between the
moving beam and the first stationary beam, and the other between the movable beam and the
second stationary beam. The ASIC use switched electrical condenser methods to power the g-
cell capacitors and retrieve acceleration information from the differential between the two
capacitors. The ASIC also signal conditions and filters (through a switching capacitor) the
signal, resulting in a digital output proportional to acceleration.

Eye Blink Sensor: An infrared detector (Figure. 2d) is a type of electronic radiation detector
that is used to detect certain features of its surroundings by emitting and/or detecting infrared.
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It is also capable of measuring an object's heat and detective work movements. The human
eye cannot see infrared radiation. Infrared sensors, including as black body radiators, W
lamps, and carbide, are commonly used in systems for detecting infrared radiation. Infrared
lasers and LEDs of specified IR wavelengths are used as sources in the case of active IR
sensors. Following that is the transmission medium for infrared transmission, which includes
vacuum, atmosphere, and optical fibers.

Third, optical components such as quartz, CaF2, Ge, and Si optical lenses, polythene
physicist lenses, and Al or Au mirrors are used to converge or concentrate infrared radiation.
Band-pass filters are also useful for limiting spectral response. Finally, the infrared detector
rounds up the system for investigating infrared emission. Because the detector's output is
often quite small, pre-amplifiers and electronic devices are used to further process the
incoming signals.

GPS: The only fully operational Global Navigation Satellite System (GNSS) is the Global
Positioning System (GPS) (GNSS). The GPS system employs a constellation of 24 to 32
Medium Earth Orbit satellites that broadcast accurate microwave signals that allow GPS
receivers (Figure. 3) to calculate their position, speed, and altitude. The United States
Department of Defense created GPS. NAVSTAR-GPS is its official name. Although
NAVSTAR-GPS is not an acronym, it has inspired a few backronyms. The GPS satellite
constellation is administered by the 50th Space Wing of the United States Air Force.
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Figure 3 Block diagram of a GPS receiver with interfaces, Data interfaces

GSM: GSM (Global System for Mobile Communications) is a cellular network, which
implies that mobile phones connect to it by looking for nearby cells. GSM networks use four
distinct frequency bands. The majority of GSM networks run in the 900 MHz or 1800 MHz
frequency bands. Because the 900 and 1800 MHz frequency bands have already been
assigned, several nations in the Americas utilize the 850 MHz and 1900 MHz frequencies.
AT commands are instructions used to control a modem. AT is the abbreviation of Attention.
Every command line starts with "AT" or "at". That's why modem commands are called AT
commands. GSM/GPRS modems and mobile phones support an AT command set specific to
GSM technology. This includes SMS-related commands like AT+CMGS (Send SMS
message). It's worth noting that the first "AT" is the prefix that notifies the modem that a
command line has begun. It does not appear in the AT command name. For example, in
ATD, D is the real AT command name, and in AT+CMGS, +CMGS is the actual AT
command name. Some publications and websites, however, use them interchangeably as the
name of an AT command.
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Buzzer: A piezo buzzer (Figure. 2e) is a gadget used to generate sound. It is the phenomenon
of producing electricity when mechanical pressure is applied to specific materials, and the
inverse is also true. When exposed to an alternating field of force, they stretch or compress in
line with the frequency of the signal, resulting in the production of sound.

V. Results and Discussions

A unique technique of accident detection system was utilized to track the vehicle in
this suggested study utilizing GSM and GPS technologies. In this system (Figure. 4), we
utilized an eye blink sensor, an alcohol sensor, a mems sensor, a microcontroller, a GPS
module, and a GSM module. When the car starts, the complete sensor goes into active mode
and begins reading the parameters. As a result, the entire sensor will monitor the vehicle's
performance. Because the control unit receives all of the data from the sensor, the core of the
proposed system is a microcontroller. The microcontroller is linked to the whole peripheral
sensor. All of the data will be saved in the microcontroller, which will be utilized as a black
box to store the data. Ideally, the system would scan several data such as mems vehicle tilt to
determine if an accident has occurred or whether the car is in a normal posture. When an
accident occurs, GPS technology will be used to pinpoint the exact position of the
occurrence. When an accident is detected, this system will obtain the current position
coordinates from the GPS module.

The GSM module will send an alarm message to the victim's predefined contact number.
Similarly, the alcohol sensor detects alcohol level and shuts off the car engine, as well as
sending the position through SMS. The eye blink sensor will also identify the driver's
sleepiness; if he falls asleep for 10 seconds, the car will stop and the location will be
communicated to registered cell numbers, therefore preventing accidents.

V1. Conclusion

The suggested system would aid in the development of a safer mode of transportation
since it aids in the avoidance of accidents and also sends notifications in the case of an
accident to boost the help and rescue of the victims. In every way, the whole system is cost
effective and efficient. The suggested technology will help with search and rescue operations
as well as post-accident investigations. Future improvements might include autonomous
driving systems, image processing methods for obstacle detection, obstacle avoidance
maneuvering mechanisms, and other accident prevention mechanisms

(b)
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Figure 4 a) Proposed Hardware Prototype, and Output message received for
b) Alcohol detection, c) Accident Detection , d) Drowsiness detection

References

Bhuta, P., Desai, K. and Keni, A., 2015. Alcohol detection and vehicle controlling. International Journal of
Engineering Trends and Applications (1JETA), 2(2), pp.92-97.

Malathi, M., Sujitha, R. and Revathy, M.R., 2017, March. Alcohol detection and seat belt control system
using Arduino. In 2017 International Conference on Innovations in Information, Embedded and
Communication Systems (ICIIECS) (pp. 1-3). IEEE.

Seelam, K. and Lakshmi, C.J., 2017, March. An Arduino based embedded system in passenger car for road
safety. In 2017 International Conference on Inventive Communication and Computational Technologies
(ICICCT) (pp. 268-271). IEEE.

Uzairue, S., Ighalo, J., Matthews, V.O., Nwukor, F. and Popoola, S.I., 2018, May. loT-Enabled Alcohol
Detection System for Road Transportation Safety in Smart City. In International Conference on
Computational Science and Its Applications (pp. 695-704). Springer, Cham.

Shah, K. and Bairagi, S., 2017. Accident Detection and Message Conveyor System using GSM and GPS
Module. International Journal of Computer Applications, 975, p.8887.

John, A. and Nishanth, P.R., 2017, April. Real time embedded system for accident prevention. In 2017
International conference of Electronics, Communication and Aerospace Technology (ICECA) (Vol. 2, pp.
645-648). IEEE.

Das, R., Chattopadhyay, O., Biswas, P., Das, M., Chatterjee, S. and Paul, A., 2020. Intelligent Alcohol
Detection System for Car Drivers. Proceedings of Industry Interactive Innovations in Science, Engineering
& Technology (I3SET2K19).

Kaur, P., Das, A. and Borah, M.P., 2019. Vehicles safety system using arduino. ADBU Journal of Electrical
and Electronics Engineering (AJEEE), 3(2), pp.37-43.

Gowrishankar, J., PushpaKarthick, P., Balasundaram, G., Kaliappan, E. and Prabaharan, N., 2020, January.
Arduino-Based Alcohol Sensing Alert with Engine Locking System. In International Conference on Mobile
Computing and Sustainable Informatics (pp. 293- 305). Springer, Cham.

Patil, B., Amrite, H., Gaikwad, K., Dighe, J. and Hirleka, S., 2018. Smart Car Monitoring System Using
Arduino. International Research Journal of Engineering and Technology, 5(3).

Patel, D.H., Sadatiya, P., Patel, D.K. and Barot, P., 2019, June. 10T based obligatory usage of safety
equipment for alcohol and accident detection. In 2019 3rd International conference on Electronics,
Communication and Aerospace Technology (ICECA) (pp. 71-74). IEEE.

Sudha, G., Pavithra, P., Priya, P. and Manikandan, M., ALCOHOL SENSOR BASED VEHICLE
IGNITION CONTROL SYSTEM USING ARDUINO UNO.

Nwet, T.T., Hling, T.T. and Khaing, K.K., 2019. Effective Information System in Vehicle Using Arduino.
International Journal of Progressive Sciences and Technologies, 17(1), pp.34-36.

Garg, D., Srivastava, A.K., Shekhar, D.P.S. and Chauhan, A.S., Alcohol Detection System in Vehicle Using
Arduino.

Mane, S.E., Detection and Prevention of Accidents using IOT. International Journal for Research in
Applied Science & Engineering Technology (IJRASET), 8, pp.630-634.

Azam, A. and Singh, K., 2021. Road Accident Prevention Using Alcohol Detector And Accelerometer
Module (No. 5047). EasyChair.

89



National Conference on

Emerging Technologies in Engineering

NCETE-2021, 10th July 2021

Geethanjali Institute of Science & Technology, Nellore Dt, Andhra Pradesh, India
E-ISBN: 978-1-956102-14-7

Secure multi-objective Lion Optimization Algorithm based Energy aware
Routing for Wireless Sensor Networks

G. Sampath Kumar T.Yashwanth Sai
B Tech Scholor, B Tech Scholor,
Department of ECE, Department of ECE,
Geethanjali Institute of Science & Geethanjali Institute of Science &
Technology, SPSR Nellore(D.T), A.P Technology, SPSR Nellore(D.T), A.P
sampathkumarsamm@gmail.com yashwanth2000sai@gmail.com
B.Abhishek A.Sasi Srikar
1 B Tech Scholor, 1 B Tech Scholor,
Department of ECE, Department of ECE,
Geethanjali Institute of Science & Geethanjali Institute of Science &
Technology, SPSR Nellore(D.T), A.P Technology, SPSR Nellore(D.T), A.P
abhishekbayanal23@gmail.com sasisrikar.a@gmail.com
M.Sai Harsha Naveen Kolla
1 B Tech Scholor, Associate Professor,
Department of ECE, Department of ECE,
Geethanjali Institute of Science & Geethanjali Institute of Science &
Technology, SPSR Nellore(D.T), A.P Technology,SPSR Nellore(D.T),A.P
marripatisai@gmail.com Naveen.kolla.1986@ieee.org
Abstract

Wireless networks consist of several low-cost nodes, mostly with narrowly limited
capacities for sensing, calculation, and communication. Data aggregation is the mechanism
by which sensor data is summarized and combined to minimize data transfer in the network.
Since wireless sensor networks are usually used to communicate sensitive information in
remote and hostile environments, sensor nodes also are susceptible to different attack types.
The packet drop attack is one such attack where the compromised sensor nodes drop the
whole or selective packets intentionally. Hence, wireless sensor network protocols must be
designed with security in mind. This thesis introduces a secure and energy aware routing
algorithm named secure multi-objective Lion Optimization Algorithm (SMOLOA) which
takes the advantage of the Lion optimization algorithm LOA. The network is divided as
clusters based on k-means clustering for energy efficiency & easy data aggregation.
SMOLOA evaluates the fitness function on the basis of key parameters such as packet drop,
residual node energy, linked nodal density, cluster-distance average, and average
transmission delay. The optimal route is based on LOA's proposed multi-target function.
Compared to current schemes, the results from simulation demonstrated considerable
improvements in safe data aggregation and energy usage.

Keywords: WSN, Data aggregation, Energy aware routing algorithm, Lion optimization
algorithm, Packet drop attack, Energy consumption.
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I. Introduction

Wireless sensor networks (WSN), including medical monitoring, environmental
monitoring, military monitoring and many others such as the Internet of Thing (IoT), have
been implemented in many respects. [1]. The most important topic for WSNs has been energy
conservation. However, energy is scarce and difficult to substitute for sensor nodes.
Furthermore, nodes near the base station (also called the sink) are more energy consuming
compared with other nodes as the nodes transmit the data gathered from sensors away from
sink [2]. Thus, collected data from other sensors cannot be moved to the sink when these
sensors close to the sink fail. The whole network would then be disconnected, although most
nodes still have a great deal of capacity. The main task for WSNs is therefore to increase
network life by reducing the energy consumption of sensor nodes.

A network of sensors includes a significant number both within and close to the
device of highly-distributed low-cost multi-sensor nodes. These small nodes are made up of
sensing, data processing and component communications. There should be no absolute
location for those small nodes, which means not only that the sensor network protocols and
their algorithms must have the capacity to organize themselves in inaccessible places. They
must also be placed at random. However the energy supply and the bandwidth of nodes are
limited, the low power consumption requirements are one of the most critical restrictions of
sensor nodes.

These limitations along with the specific use of a number of nodes presented many
obstacles to the creation and management of networks. These problems require energy
sensitivity at all network stack levels. In all types of sensing applications, there are common
physical and connecting layer problems, and the focus of research is therefore on system
knowledge, such as the dynamic voltage scale, hardware for radio communications, low-duty
problems for cycles, system service and energy intense MAC protocols [3]. The main
objective of the network layer is to find ways to build energiesparend routes and relay sensor
nodes efficiently to a plinth to increase the durability of the network.

A network of sensors enables the ability to observe and respond to events in a given
environment to be sensed, processed and communication. Tens to thousands of nodes is
normally composed of WSN. This collects and communicates information collaboratively to
a central site [4]. Figure 1 represent the Basic architecture of sensor network.

Hase station

Nodes

Figure 1. Wireless sensor network

Compared with traditional networking technologies such as cost reduction, reliability,
scalability, versatility, accuracy and ease- of-use, WSN technology provides numerous
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benefits. Sensors are being used for thousands of different applications as a result of the rapid
technological advances. The areas of military, climate, health care and protection are some of
their possible applications [5]." Many factors affect the nature of this network, such as:
manufacturing failures, the operating environment, the topology of the sensor network,
hardware’s, media transmission and power consumption. These are the guidelines for
protocols and algorithms designed to produce an efficient network of sensors [6-7-8].

Packet dropping attack: The transmission of data for both sensitive and non-sensitive
applications can be damaged by a packet drop attack. Malicious nodes are like regular nodes
in dropping attacks and dropping packets selectively [9]. The drop nodes which be randomly
selected. It is very difficult and sometimes impossible to identify such attacks. A packet drop
attack is a form of denial of service that attracts and selectively drops packets without being
transferred. Take the scenario in Figure 1, for example. Node 1 is the source node, while
Node 7 is the source node [10]. Nodes 2 to 6 are in the center. Node 5 is like the node of
malice. If the source wants to send data packets, the first RREQ packets will be sent to the
next nodes. The RREQ is also provided to malicious nodes which are part of the network.
The source node transmits data packets after receiving the RREP from the destination. Since
node 5 also forms part of the routing route, it sends and sends some data packets. The
malicious nodes sound like a good node to make this form of attack is very tough to detect.
The dropping of packets has a great negative effect on traditional protocol efficiency metrics.
Figure 2 shows the packet drop attack.

| B

Figure 2: Packet drop attack

I1. Literature review

Kashif Saghar and David Kendali [11] have been able to use structured modeling to
resolve the issue of block hole attacks and avoid attacks by developing the RAEED (Robust
formally analyzed protocol for deployment of wireless sensor networks).

An analysis technique of a suggested Black Hole Attack is given and Black Hole
Attack nodes are identified in the course the AODV routing Protocol is improved [12].
The authors of [13] have proposed a confidence model and the confidence between network
nodes. The trustee is either unbelieved or trusted by a node, depending on faith. Since thruster
disbelief prevents and removes black hole attackers from the road.
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Manisha Rathee et al.,[14] proposes QEBSR in addition to energy balance and ACO
adapt to estimate the routing route for WSNs based on the security requirements and QoS
requirements. In considering the packet generation rate and the packet drop rate, the method
has been based on an efficient confidence measurement mechanism. However, QEBSR is
performing better than existing methods such as EENC and DEBR in terms of reduced
delays, prolonged lifetime and data transfer through nodes.

SDARP for energy balance and security balancing ad hoc sensor networks was
proposed by K. Vinoth Kumar etal. [15]. Data gathering technology based on fuzzy was also
used to collect data using a clustering model. The algorithm of data encryption and
decryption reduces energy use and improves safety. The proposed method SDARP shows
improved performance in increasing energy consumption, high data collection speed, less
jitter, less delay and high network life in comparison with previous methods such as STEAR
and FEEMCHSRP.

I11. Existing System

QoS aware and energy balancing secure routing (QEBSR) algorithm using ant colony
optimization (ACO) [16]: This QEBSR lists the major contributions as follows.

1. Simultaneous attention was paid to critical WSN concerns (balancing energy use,
quotas and safety requirements)

2. For data generation and data communication to the sink node an event-based scenario
is assumed and a source node selection framework is given for this.

3. Improved heuristics for the calculation of sensor node delay and trust, resulting in
improved network efficiency, are proposed in this section.

A number of bio-inspired metaheuristic techniques, including Genetic algorithms
(GA), ACO, PSO, bee optimization and Cuckoo Search (CS), to name a few, have been
developed. Although these two methods can be used in WSN routing, ACO is better suited to
and adaptable for the WSN routing problem.

Routing in WSNs is a discreet optimization problem and the previous continuous
optimization techniques have, with the exception of ACO and GA, been mostly proposed.
These methods must also be discretized if they are to be used for routing.

IV. Proposed Framework

In this paper, we introduces a secure and energy aware routing algorithm named
secure multi-objective Lion Optimization Algorithm (SMOLOA) which takes the advantage
of the Lion optimization algorithm LOA. The network is divided as clusters based on k-
means clustering for energy efficiency & easy data aggregation. Based on important
parameters such as packet drop, elected residual energy node, connected node density,
average cluster distance, mean time and traffic rate, SMOLOA evaluates fitness function.
Based on the proposed multi-objective feature of LOA, the optimal routing is defined.
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Proposed algorithm overview: The network is divided into clusters based on k-means of
energy efficiency clustering and simple data aggregation during the proposed work.
SMOLOA assesses the fitness function on average cluster distances and average transmission
& traffic speeds based upon important parameters including packet drop value, residual
energy in the node chosen, associated node densities. Based on the proposed multi-objective
feature of LOA, the optimal routing is defined.

K-means algorithm: K-means-algorithm mainly depends on Euclid distances, and the
selection of the cluster head depends on the residual node capacity. Therefore, from all nodes
about the node id, location and residual energy, the central node collects and stores data. The
clustering algorithm starts after it's obtained from all nodes (k-mean).

Algorithm
e Take "k" number of centroids at random locations at first for the number of clusters of
lkll
e Calculate the distance from each Euclidean node to all centers and allocate the center
closest to them. The first clusters are created with this "k"

Suppose there are n nodes are given such that each one of them belongs to R4. The
problem with the discovery of the minimal variance classification of k nodes is that the k
centroids can be found as {m;} in Raq such that,

( I{r—t]xz[min’dl[xi.mjll]. fori=1ten Eg(f)

Where d(Xi, m;) denotes the Euclidean distance between X; and m;.
1. Recalculate the centroid positions in each cluster and verify the location changes from
the previous.
2. If the location of a centroid changes then go to STEP 2 otherwise the clusters will be
completed and the operation of the cluster will end.

As each node takes part in clustering decisions, the clustering method is distributed.
Each node here receives information required to cluster all other nodes. The algorithm
clusters all nodes and selects the cluster head based on this information.

Finding secure optimal routing path using multi-objective LOA: The selection of the
optimal routing path with multi-target LOA is discussed in this section. The SMOLOA
algorithm proposed determines the suitable forwarder nodes based on the multi-target
parameters. With the proposed multi-target fitness, the fitness of each node is determined. For
fitness assessment a number of goals are considered, including packet drop value, elected
node residual energy, connection node density, mean cluster distance, average transmission &
traffic delay.

Multi-objective Fitness function: This article provides the role of optimizing fitness based
on various goals: average dropping time and transport rate, residual node energy and
connected node density. The fitness function is per node the highest value to pick the node as
the best node. The following is briefly clarified for all these parameters:
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e Packet drop value (PDV): This metric is the number of packets dropped during
transmission of data by the sensor node. If the node is to be selected as the perfect
forwarder, the packet drop value should be minimum.

e Residual energy of elected Node (RE): Present energy node left. Residual energy is
one of the main considerations. Furthermore, the residual power of a node is its
transmission.

e Node density (ND): The number of nodes in a cluster is the node density. The ND is
also growing with the number of cluster members. In addition, node density would be
more the overhead network interaction.

e Auverage cluster distance (ACD): The distance from other nodes in their cluster is
measured first, then the sum of the distances is calculated. Take S as a group of
cluster nodes such as S {S1, S2 ...SN }. Let I and j be two nodes of S, . (i, ) € S, and
distance can be calculated as:

| . 2
Dist= [(i,~ j P + (i~ j,) Ea®

Then the mean cluster distance value will be for node |
ACD = _TY, Dist(i,5) Eq(l0)

Average delay in transmission (ADT): The time required to pass all packet bits to the wire is
the time required to move them. The length of the packet and rate of the bit are determined.
This means the packet size-to-link transmission rate ratio. ADT should be minimum for
timely data transmission.

Packetsize

ADT =

- linktransmittingrate

Eq (11)

Traffic rate (TR): The last objective parameter is traffic density for the derivation of the
fitness function. For improved communication, the amount of traffic has the minimum value.
The following is the volume of traffic

FerlE)

- TN
TR = P} jH'II:I.I [Pl Eq (12)
i=1 max |F(i)(t)|
Where, the term F(i)(t) indicates the flow rate of the ith node and max F(i)(t) indicates
the maximum flow rate. The fitness function is determined by combining all these factors:

. PDV *RE
fltneSS(f) = ND+ACD+*ATD+TR Eq (13)

Construction of the proposed SMOLOA algorithm: The SMOLOA algorithm proposed
determines the perfect path. The current LOA algorithm uses three lions to solve the
optimisation problem. He's a lion, a lion, a nomad lion. Selecting optimal sensor nodes from
the different sensor nodes is the issue of optimization. Three lions used in the proposed
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