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From the Editorial Desk
Electronics and Telecommunication Engineering has always played a major role in the advancement of the latest in
the technology arena. As technology progresses rapidly, it has become essential for engineers and technologists to
keep up with the changes in their respective areas of expertise. The IETE- Student Forum (IETE-SF) was formed in
the year 2005 under the Department of Electronics and Telecommunication of D.J. Sanghvi College of Engineering,
to not only facilitate the flow of ideas and information but also to encourage the advancement in the field of
electronics and telecommunication engineering. To keep up with new technologies, IETE-SF conducts technical
workshops and seminars to encourage them to work on their technical skills. This forum paves a way for students to
gain knowledge apart from their academic curriculum. In addition to conducting workshops and seminars, IETE-SF
runs the book-bank facility where students can avail a wide range of technical books. Two years a new initiative was
taken by the student forum to run a component-bank facility, which enables students to avail themselves of various
electronic components, which can be used for building technical projects. ‘DJ Strike’, a project mentorship program,
which encourages students from the second, third, and fourth years to team up together to build technical projects
was continued this year as well by the IETE-SF. Over the last eight years, the EXTC Department has organized
various technical events like STTP on Microwave and Antenna, Image Processing, and Wireless Networks. The
department also organized, National conferences like NCCT-2011 in the year 2011 and International Conferences
like ICCT-2013 and ICCT-2015 in the year 2013 and 2015. Since 2017 the department has been organizing the
International Conference on Wireless Communication (ICWiCOM 2017, January 2018, and October 2019) where
the conference addresses only narrow topics in the domain of Wireless Communication. Proceedings of the
conferences are available on the Springer digital library. In continuation, ICWiCOM 2021 is scheduled to take place
in October 2021, and proceedings for the same shall be available on Springer digital library.
For the last nine years, IETE-SF has been organizing ‘DJ Spark’, a state level project competition. This competition
aims to provide a platform for students to showcase their ideas as well as technical paper writing skills and soft
skills. After a vigorous review process, the research papers of the top 25 projects are published in the ‘DJ Spark’
Journal, which has a recognized ISBN Number. Due to the overwhelming response received for the same, IETE- SF
has been motivated to organize ‘DJ Spark 2021’. The best technical projects, in coherence with the field of
Electronics and Telecommunication, built by undergraduate and postgraduate students, will be displayed during the
competition.
We hereby appreciate the efforts taken by all the faculty members of the department of EXTC and the IETE-SF student
committee members for organizing ‘DJ Spark 2021’.
Congratulations to all the participants of DJ Spark 2021!
Best wishes.

Dr. Amit A. Deshmukh
Co-Convener, DJ Spark 2021
Professor & Head, EXTC, DJSCE

Dr.Hari Vasudevan
Convener, DJ Spark 2021
Principal, DJSCE
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Abstract— The increasing demands of many consumers and
demand for agricultural products has stimulated an awareness
among farmers that increasing their productivity by
implementing advanced technologies is the best option for the
long term in this sector. The most important aspect that is to be
improved is the efficient use of natural resources. Traditional
techniques are very inefficient and cannot keep pace with the
increasing demands. Therefore our paper outlines techniques
that can be implemented in order to achieve higher yields by
using soil moisture sensor for determining the soil moisture
level, pH level sensors to maintain proper soil pH using
fertilizers and others which are connected to a GSM module
which is used to send updates periodically to the farmer’s
mobile phone. Advances in wireless communication
technologies have led to the emergence of numerous engineering
projects to meet human needs. As we all know, agriculture plays
a significant role in developing countries such as India and the
implementation of mobile communication to facilitate farmers
is the basic idea of our project.
Keywords— Arduino, Soil moisture sensor, DHT 11
(Temperature and Humidity sensor), pH Sensor, Water pump,
Relay, GSM Module.

I. INTRODUCTION
Agriculture is one of the most important and oldest activities
that humans do. We as a species heavily rely on it to meet our
food supply demands. In the present world, with the rapid
growth of the world population, agriculture is still a necessity
for the human race. Agriculture is the backbone of the Indian
economy, as 60-70% of the economy depends on it. India is
one of the largest producers of wheat and rice. In the present
world, with the rapid growth of the world population,
agriculture is still a necessity for the human race. As
agriculture requires proper irrigation and specific weather
conditions and with each year we have a higher water use
than rain with varying weather conditions, it becomes
essential for producers to look for ways to conserve water,
minimize the energy, costs and work and at the same time
achieve maximum performance. Traditional irrigation
techniques require a lot of water, but almost half of the water
is wasted as it does not reach the intended destination or
simply just too much water is used.There is a need for a better
system to manage these resources and make efficient use of
them. Our project, Advanced agriculture aims to tackle this
and provide a cost effective solution for farmers. With the use
of modern sensors and controllers, we can monitor and
control various important parameters which enables us to
make better decisions.

The main objectives are:
1. The system supports the decision to manage water
and fertilizers, which determines the control times
for the process and supervision of the entire system
through the GSM module.
2. The system constantly monitors the water and
fertilizer level in the tank and provides the precise
amount of water and fertilizers needed for the plant
or tree (harvest).
3. The system checks the temperature, pH value and
soil moisture.
4. Low cost and effectiveness with low energy
consumption using sensors for monitoring and
remote-control devices that are controlled by SMS
via a GSM via an Android mobile device.

II. LITERATURE SURVEY
The paper on ‘IOT Based Smart Agriculture Monitoring
System’ proposes monitoring of the agricultural field with an
alarm system which sends a detailed description of the values
read by the various sensors like the temperature sensor
LM35, moisture sensor and PIR sensor. The alarm is sent
when the sensor reads values that exceeds a user defined
threshold value. They have equipped both an automatic and
a manual system which controls the switching ON and OFF
of the PIC microcontroller 16F877A, automatically or by an
android application respectively. Proteus 8 is used as a
simulation software for various circuit designs of the
microcontroller. It is also used to test programs and
embedded designs which avoids the risk of damaging
hardware due to any wrong design.
The next step involves the sending of the message by the
GSM module, The SMS is sent through the terminal to the
number using AT Commands. “AT-Attention” commands
which are used by the controller to control the GSM to
perform the desired functions. The LM35 sensor is used as a
temperature sensor because its output is directly proportional
to the temperature in celsius, and also has a wide range of
measurement value from (-55) degrees to (+150) degrees.
PIR sensors provide detection of any kind of movement in
the field, it detects the infrared radiation emitted or reflected
from an object. Water level sensor is used just to indicate the
level of water inside any water source employed by the
farmer. Other devices like the LCD screen, Buzzer, ADC are
also employed by the authors.
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III. WORKING PRINCIPLE
ADVANCED AGRICULTURE is a simple, multipurpose
and an affordable system which works on the various
parameters to keep the agricultural field functional and tries
to increase the overall yield of the crops. The field is
monitored by 4 parameters, Soil moisture, pH value,
temperature and humidity. For these parameters we will have
sensors that will read the data from the field and then send it
to our controller, Arduino. The controller will then compare
the values to the user specified threshold value. In case the
value read by the sensor does not satisfy the required values,
then a signal will be sent to the relay board. To maintain the
soil moisture level, we will have a 3 phase motor to start the
flow of water in the field. Similarly the system will have a
fertilization system to satisfy the pH value of the soil and a
fan or some kind of ventilation system to control the
temperature and humidity. The system will monitor these
values from the field continuously and would stop the signal
to the relay board when we get the optimum values.
Further, for monitoring purposes we have integrated 2
systems, firstly, an LCD screen that can be attached
anywhere in the vicinity of the field, like the gate or in the
house of the farmer as well, the system is programmed in a
way that we can decide what kind of information the farmer
needs to check about his field, this includes the status of the
pumps and the data from the sensors as well. We have also
been able to introduce a telecommunication system with the
GSM module. This module is used to send such information
to the mobile device of the farmer, the biggest advantage of
this system is that this module supports even the basic sim
cards and mobile phones which are usually employed by the
farmers.

IV. BLOCK DIAGRAM

V. PROJECT MODULES/COMPONENTS
The project can be better described by dividing it into two
categories, namely.
A. Hardware
B. Software
A. HARDWARE:
ARDUINO UNO
Arduino Uno is a controller unit, based on ATmega328P. It
is fitted with fourteen optical I / O pins, six analog inputs, a
16 Megahertz quartz crystal, a USB interface, a power
connector, an ICSP header and a RESET key.
1.
2.
3.
4.
5.
6.
7.
8.
9.

It has an operating voltage of 5 Volts
It can have an input voltage between 7-12 Volts
It has a limiting range of input voltage : 6-20 Volts
It is provided with digital I/O Pins =14 ( 6 = Pulse
Width Modulation o/p)
It can have a DC Current for each I/O Pin as 40 mA
The DC Current for 3.3 Voltage Pin is 50 mA
It is equipped with a flash Memory of 32 KB of
which a half KB is acquired by the bootloader.
SRAM: 2 KB (ATmega328)
EEPROM: 1 KB (ATmega328)

Sensors Used:
1. Soil moisture Sensor
The soil moisture sensor consists of two probes used to
measure the water content. The two probes allow the current
to pass through the ground and thus obtain the resistance
value to measure the humidity value. If water is plentiful,
the soil contributes to more energy, meaning the resistance
is lower. When the water level decreases the soil consumes
less energy, indicating that the resistance rises. The sensor
inserted into the ground and the status of the water content
in the soil can be reported as a percentage.
The designed circuit uses a 5 V power supply, a fixed 1kΩ
resistor, a 10Ω resistor, two copper wires as sensor probes,
and a BC548 transistor. Provides a voltage output
corresponding to the earth conductivity. The output voltage
is conducted on the transmitter connected to a 10kohm
resistor. The two copper wires inserted into the soil act as
sensor probes.

Fig.2 Flowchart of the proposed design

Principle:
The soil moisture sensor uses the capacity to measure the
dielectric permittivity of the surrounding environment. In
soil, dielectric permittivity is a function of the water content.
The sensor creates a voltage proportional to the dielectric
permittivity and, therefore, to the water content of the soil.
The sensor calculates the average of the water content over
the parameter of the sensor.
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is between 20 to 80 % with 5% precision. Frequency of
Sampling rate is 1Hz. The DHT11 Sensor is compact in size
. The operating Voltage Ranges from 3 to 5 Volt. The
Average Current used by DHT11 is 2.5mA.

Fig.3 Soil Moisture Sensor Working
Specifications:
1. It provides a range of 0 – 45 percent of volumetric water
content in soil. It can go to a 100% with a different
calibration.
2. It has an accuracy of ±4%
3. It has a thirteen bit resolution (Sensor DAQ) 0.05%
4. Twelve-bit resolution (LabPro, LabQuest, Go! Link, or
Easy Link) 0.1%
5. Power 3 mA at 5 Volts DC
6. A range of operating temperature of –40 to +60oC
Moisture requirements for different crops:
In general, it is recommended to keep the soil moisture in the
upper 60 cm of the soil not less than 70% of the field capacity.
For rain irrigation, the optimal soil moisture range is usually
from the field capacity (soil moisture available 100%) to 50%
of the soil moisture available, while for drip irrigation the
optimal range is from the field capacity to 90% of the soil
moisture available in the irrigation area.
Below are the humidity requirements for different crops:
Onion-55%, Rice-80%, Sugar cane-95%
2. Temperature and humidity sensor (DHT11)

Fig.4 DHT11 Sensor

Dht11 is a digital sensor which is used to detect
Temperature and humidity of the surrounding area .It is
cost effective and User Friendly. Sensor make use of
capacitive humidity and a thermistor to measureThe
surrounding area and generate data in digital form.
Operating principle of the DHT11 sensor:

3. pH sensor
pH is a H2 ion scale in a solution and illustrates that somehow
the behavior of the hydrogen ion (-log10 aH+) is (aH+). The
pH range 0-14 is a sum of 10,000,000,000 (1x 1014), i.e. the
hydrogen ion concentration is pH (1x 1014), which is more
than pH (1x 507*2) = 14. This means that the pH for hydroxyl
ion is 14 times higher (1x 1014) than pH= 0.

Fig.5 Internal Structure of pH Sensor
Unless there are equal numbers with hydrogen and hydroxyl
ions, pH is 7. Acids are labeled pH amounts from 0 to 7 and
bases from 7 to 14. The improvement in a single entity pH
(e.g. pH 6 to pH 7) is a change in the factor 10 of the hydrogen
ion concentration.
By producing electrical potential in the glass / liquid
interface, a pH electrode's glass membrane reacts to the
behavior of the hydrogen ion. This potential varies with both
the pH of the measured solution at a constant temperature.
pH Table
pH Range
5.0-5.5
Blueberries
Irish Potatoes
Sweet Potatoes

5.5-6.5
6.5-7.0
Wheat
Some Clovers
Corn
Alfalfa
Cotton
Sugar Beets
Peanuts
Rice
Soya beans
Fig.6 pH Range for different crops

4. GSM MODULE

To Detect Temperature of the surrounding area , a DHT11
sensor makes use of two components: a humidity sensor and
a thermistor. Negative Temperature Coefficient thermistor
is used by Sensor to calculate the temperature .This property
helps Sensor to estimate increase in temperature When value
of Resistance Decreases. To achieve a small change in
Temperature From higher Resistance Value , Sensor is made
up of ceramic Polymers or Semiconductors.
Temperature Range of Sensor Lies Between 0 and 50 degree
Celsius with accuracy upto 2%..Range of Humidity of Sensor

Fig.7 GSM Module
3
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Introduction:
The TTL modem is a SIM9004-band GSM / GPRS, running
at frequencies of 850 MHZ, 900 MHZ, 1800 MHZ and 1900
MHZ. It is tiny to use as a GSM modem and comfortable.
The modem is aligned with the 3V DC system. At the AT
commands (caution), a rate between 9600-115200 bps can be
set. The modem comes with a 3v3/5VDC interface cable,
allowing the user to directly communicate with the 5 V
Microcontrollers (PIC, AVR, 8051 etc.) AND the 3V3
(ARM, ARM Cortex XX, etc.) This GSM / GPRS TTL
modem has an internal TCP / IP stack that allows users to
connect to the Internet via the GPRS feature. It is suitable for
the application of the transfer of SMS and DATA in the
interface from mobile to mobile. The modem can be
connected to a microcontroller using the Universal
Synchronous Asynchronous Receiver and the modem comes
with a 3v3/5VDC interface cable, allowing the user to
directly communicate with the 5 V Microcontrollers (PIC,
AVR, 8051 etc.) AND the 3V3 (ARM, ARM Cortex XX,
etc.) Transmitter (USART) function (serial communication).

(Receive Data) has to be attached to another device's TXD
(Data Transmission) and GND (Earth) must be connected to
another device's GND pin to provide both systems with such
a common base to use.

5. 16x2 LCD
LCD modules are very commonly used in most integrated
projects, due to their cheap price, availability and ease of
programming. Most of us would have found these screens in
our daily lives, both in PCO and in calculators.
The LCD is named 16 x 2 because of 16 numbers of columns
and 2 rows. There are various other combinations available,
such as 8 x 1, 8 x 2, 10 x 2, 16 x 1, etc., but the most
commonly utilized is the 16 x 2 LCD screen. Therefore, it
will have 16 x 2 = 32 characters and each character will
consist of 5 x 8 pixel dots.
Pin Diagram:

Features:
1. RS232 to TTL logic converter or vice versa (MAX232).
2. Configurable transmission speed.
3. Support for the Subscriber Identity Module (SIM) card.
4. Integrated network status LED.
5. Powerful integrated TCP / IP (Transfer Control Protocol
/ Internet Protocol) stack for data transfer via GPRS
(General Packet Radio Service).
6. Audio interface connectors (audio input and output).
7. Most status and control pins are available
8. Normal operating temperature: from -20 ° C to +55 ° C
9. Input voltage: 5 V to 12 V DC
10. Connector LDB9 connector (serial port) provided for a
simple interface.
Hardware Description
SIMCOM SIM900A GSM Module: This is the true SIM900
GSM module manufactured by SIMCom. The SIM900 is a
globally configured four-band GSM/GPRS system running at
GSM 850 MHz, EGSM 900 MHz, DCS 1800 MHz, and PCS
1900 MegaHertz frequencies.
The power switch "Allow / Oust" is a push-on type of DPDT
that only allows the power generated via the Dc / Ac socket,
shown by the "Power LED." GSM on Switch is a type of
DPST Push on the control-button used for the creation of the
"On" GSM module labeled with "On / Off LEDs" from which
the module begins with the LED lit Network warning
network. Card Slot: SIM
The status of the indicator LEDs is shown: there are three
LEDs showing the on/off status of the node, the network
status, and the off/on status. Once this card has been disabled
via the push and off feature, the control LED stays active.
The network status LED is displayed when the inserted SIM
card is correctly linked to the provider with a poor signal
power. The on / off panel LED demonstrates the on / off state
of the GSM machine.
RXD, TXD and GND pins (JP2):
These pins connect devices to the GSM module through
USART communication (universal synchronous receivers
and senders). Those are also used to attach devices. Devices
can be such as desktop computers or tablets, etc. RXD

Fig.8 Pin diagram of 16x2 LCD
A register must pick the pin (RS) for the memory of the LCD.
You may pick the data log, which shows what is on the screen
or an order log where the LCD display is searching for the
next move.
Chooses a read-or write-mode pin (R or W).
A pin (E) activation to enable records to be registered.
Eight pins (D0-D7). 8 holes. The states (higher or lower) of
these pins are the parts you type in a register while writing or
read.
6. RELAY

Fig.9 Relay Terminal
A relay is used to connect the pump with the controller. The
relay prevents the motor from drawing its power through the
4
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controller. A Relay is actually a switch which is electrically
operated by an electromagnet. The electromagnet is activated
with a low voltage, for example 5 volts from a
microcontroller and it pulls a contact to make or break a high
voltage circuit. The main operation of this device is to make
or break contact with the help of a signal without any human
involvement in order to switch it ON or OFF. It is mainly
used to control a high-powered circuit using a low power
signal.

VI. FUTURE SCOPE
1.

2.

3.

7. MOTOR
For the implementation of a project on an actual large field a
High-power motor is needed for proper irrigation, this would
require a proper circuit and high voltage relay for interfacing
motor with controller.

4.

5.
6.

7.

In order to increase the Security of the Field , We can set
up a field monitoring System. which will help to track
various activities on the field.
Data Science can be implemented to perform analysis .
Data gathered from various Sensors can be used for
analysis . This analysis will provide insights of where
improvement is needed.
The temperature monitoring and control action can be
used at home or in different rooms, such as a conference
room, seminar room to control the room temperature.
We are able to measure multiple parameters such as
humidity, light, CO2, water level, pressure, etc. and at
the same time check them all.
A voice alarm can be used instead of the normal bell.
We can measure more parameters like Humidity, Light,
CO2, Water level, Pressure etc. and at the same time
control them all.
By using large systems in different areas, we can easily
reduce the greenhouse effect.

8.

A multi-controller system can be developed that allows
a master controller together with its slave controllers to
automate multiple greenhouses simultaneously.
9. Using cloud computing we can get all the harvest data
on our smartphone.
10. Using the pest detection sensor, we can detect the
presence of pests on a farm.
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Abstract— At the beginning of the previous decade, monolithic
architecture was common while developing software. With
globalization the need for availability and scalability of products
got momentum and enterprises started discovering efficient
architectures to manage their software, according to business
requirements. The era of cloud computing has been favoring
microservices since the beginning. Complexity localization,
increased resiliency, better scaling, output flexibility, real-time
processing support, and cross-cutting business functionality are
important features of microservices. Various tools have been
proposed to manage microservices hosted in the cloud.
Kubernetes, Apache Mesos, and Docker Swarm are few
examples. Kubernetes, also known as k8s, is an open-source
container orchestration platform that enables the operation of
an elastic web server framework for cloud applications. It can
support data center outsourcing to public cloud service
providers or can be used for web hosting at scale. When
compared with other container orchestration tools, Kubernetes
is quite mature. This paper proposes an optimized Kubernetes
stack for Software as a Service (SaaS) which will help startups
to manage their business. Because being an open-source tool,
Kubernetes is very powerful, feature-rich, and extremely
suitable for mid to large corporations. But it lacks key features
such as a smaller ‘fit for purpose’ stack suitable for a small SaaS
startup and an overarching Governance, Risk and Compliance
(GRC) framework that is built-into the stack. Our solution
wants to achieve optimization primarily and beyond, in Security
(GRC Framework), Development (CI/CD pipelines),
Complexity, Scalability, Cost, and Hybrid i.e. multi-cloud
hosted features built-in. The solution is a standard for techstartups to gain a deep understanding of the Kubernetes stack
and the solution alone will be sufficient to run the applications
with maximum efficiency.
Keywords— Microservices, Monolithic Architecture, Container
Orchestration, Docker, Kubernetes, Software as a Service,
Governance, Risk Management, Compliance, SaaS, ‘go-to’
market strategy, Open Policy Agent, CNCF, Zero-days attack, K8S

I.

INTRODUCTION

It hasn't been a long time since Kubernetes took the cloud by
storm. Kubernetes is an open-source container orchestration
tool for automating the deployment, scale and management of
computer applications. It was initially developed by Google
and is now maintained by Cloud Native Computing
Foundation. To provide sustainability to modern applications,
it is the primary choice for enterprises and cloud service
providers. New generation startups are trying to enhance the
core technology structure with deeper observability, code
delivery and integration, management, and security features.
Cloud-Native Computing Foundation (CNCF) conducted a
global survey[1] of 1,324 IT professionals and published it in

November 2020. The result shows that 92% of respondents
run containers in production environments. Furthermore, 83%
mentioned they are also employing Kubernetes in those
environments. If we compare it with the 2019 survey[2], at
that time 84% of them were running containers and 78% were
utilizing Kubernetes in production environments.
Subscription-based applications also known as Software as a
Service (SaaS) have come to play a huge role in the way we
live our lives today. Pretty much everything is accessible
through them. In 2019 Gartner predicted that the worldwide
public cloud services market will grow 17% in 2020 to total
$266.4 billion, up from $227.8 billion in 2019. Now we can
see the prediction was almost right. SaaS has the largest
market, with $116.0 billion revenue observed in 2019 [3].
Every company has been looking for cloud solutions; let it be
an intermediate startup, SaaS provider or any company
focused on scalability. While shifting to the cloud there must
be proper guidelines or reference which is required to follow
otherwise it would be difficult to opt for that path. For SaaSbased startups, the public cloud is the attraction. To manage
cloud services Kubernetes is considered quite better [4]. To
reduce the costs of web server provisioning with public cloud
hosts and to simplify software development processes,
websites and mobile applications with complex custom code
can be deployed using Kubernetes on commodity hardware.
Although Kubernetes has so many advantages, for all types of
products it is not a perfect solution. A cloud-hosted product
does not need Kubernetes at the initial phases, but nothing is
better than Kubernetes to handle microservices as it scales.
With these many features, Kubernetes is not tightly bound
with the governance, compliance, and risk management
(GRC) framework. Startups underestimate and ignore the
magic of Kubernetes initially. As their business scales, at that
time they start using this technology. The reason is a lack of
awareness and fear that a lot of investment will be required to
opt for Kubernetes initially. So why not create a technology
stack for SaaS-based startups considering Kubernetes as a
container orchestration option that takes care of the
Governance, Compliance, and Risk Management framework
as well as it offers optimized tools considering security,
development, complexity, scalability, and cost as the
important variables? That’s what struck our mind and we
started working on this concept.
II. PROBLEM STATEMENT
Kubernetes offers many benefits to its users, but it is targeted
more towards companies that can afford specialized resources
to manage the complexity of the full-featured Kubernetes
stack. This paper presents a lightweight, highly optimized
Kubernetes stack that meets the needs of a SaaS startup and
6
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evolves as the startup grows and needs scalability and
compliant offering. Additionally, Kubernetes and the CNCF
offer many point solutions to address the GRC needs but it
lacks an overarching, simple, customizable GRC solution that
is integrated tightly with the Kubernetes stack.
III. OBJECTIVES
The objectives are:
1. Define, code and deploy a highly customized K8s
stack that suits the need of a modern SaaS.
2. Leverage the best tools, frameworks, and abstractions
available in the larger open-source and Kubernetes
ecosystem to achieve objective 1.
3. Identify specific GRC needs of the startup, mapped to the
typical stages of a SaaS-based startup.
4. Define, code and deploy GRC requirements as part of an
integrated or stand-alone K8s stack offering.
5. Utilize flexible and already available solutions either
within the CNCF (for example Open Policy Agent, Notary,
etc.) and/or within the open-source community to achieve
objective 4

Three related facets are governance, risk management, and
compliance, which seek to ensure that an entity meets goals
reliably, manages confusion, and acts efficiently.
Governance is the mixture of procedures created and adopted
by the directors (or the board of directors) that are embodied
in the framework of the company and how it is operated and
guided to achieve goals. Risk management forecasts and
handles risks that could hinder the company from achieving
its goals under uncertainty in a reliable manner. Compliance
refers to compliance with the mandated limits, i.e. laws and
regulations, and voluntary limits, i.e. policies, procedures,
etc., of the company[7].
There are three components in GRC:
1. Governance: Aligning corporate operations with the
company priorities, such as IT operations.
2. Risk: Defining risks (including IT risks) and opportunities
in relation to your management and
business goals using a structured method.
3.Compliance: Make sure your IT systems and data are
adequately protected and comply with regulatory
requirements.

IV. DELIVERABLES
The deliverables shall include the following two distinct
stacks, where possible either integrated or stand-alone:
1.K8s manifests such as YAML and/or Helm Chart that
would deploy a customized stack, that is optimized to meet
the needs of a rapidly evolving SaaS-based startup.
2. Where possible the manifests would be interactive, thereby
allowing additional, fine-tuned optimization.
3. The optimized K8s stack would have a second component,
that will address the GRC needs of a startup that would
satisfy specific “go-to” market compliance needs of a typical
SaaS-based startup.
4. Where possible we will interview domestic and/or
international startup companies to conduct meaningful
market research, benchmark studies, and interview-based
requirement as part of developing minimum viable products
i.e. optimized K8s stack for development/production support
for SaaS-based startup with either GRC support built into one
integrated stack or a stand-alone stack.
V. LITERATURE SURVEY
According to VMWare, the transition to the cloud has
become the most important in business architecture in the
decade. Furthermore, it is expected that 500 million new apps
will be launched in the next five years. We must be thankful
for containers because compute costs are falling by 50%, and
resources can be provisioned 450 times faster. A wave of
innovative startups can be seen with Kubernetes as the
mainstream with them [5]. Organizations trust Kubernetes
because it offers several benefits to organizations. A few key
takeaways from the survey include[6]:
1. 56% of respondents using Kubernetes saw improved
resource utilization
2. 53% saw shortened development cycles with Kubernetes
3. 50% found that it helped to containerize monolithic apps
4. 42% said that it enabled the organization to move to the
cloud 33% found that it reduced public cloud costs

Fig.1 GRC & IT Security
In the GRC domain, Kubernetes has a handful of solution
primarily catering to the security of cloud-native workloads,
namely: Falco (Container Runtime Security), Notary
(Container Image Security), Open Policy Agent (Policy
enforcement), SPIFFE / SPIRE (Secure Production Identity
Framework & Runtime Support).
One of our core observations is the lack of GRC support built
into the individual stack level component, e.g., as part of
cluster deployment? This project would inquire into and
develop an approach to build GRC at the stack component
level through a custom-built K8s Operator.

VI. PROPOSED DESIGN
The
proposed system consists of the following
interdependent modules.
1. GRC Focused and SaaS Optimized Kubernetes
Stack
2. SaaS Application of clients
Creating a secure optimized Kubernetes stack is the primary
7
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goal. We have analyzed different tools. The proposed system
consists of the following modules. Each module focuses on
a particular feature of Kubernetes. So that the stack will be
optimized concerning all the variables mentioned in the
beginning.
HARDWARE REQUIREMENTS:
The hardware requirements depend on the scalability of the
business. The highly scalable business will need more
hardware resources. The second option is to get the hardware
resources from a cloud resource provider such as Amazon
Web Services (AWS) or Google Cloud Platform (GCP).
As per our observation. For a basic setup either on a local
machine or on the cloud, one needs the following
hardware resources.
1. One or more machines should have a Linux kernelbased operating system on it.
2. Every machine should have at least 2
GigaBytes(GB) of Random Access Memory
(RAM).
3. At least 2 CPUs.
4. Free disk space of 20 GB.
5. Full network connectivity among all machines in
the cluster (public or private network is fine)
6. Certain ports should be open on the machines.
7. Must disable swap for the kubelet(the primary node
agent) to work properly.
SOFTWARE REQUIREMENTS:
1. Container Orchestration Tool: Kubernetes
2. Cost Monitoring Tool: Kube-Cost
3. GRC Framework Facility: NeuVector, Red Hat
ACM, Kube-hunter
4. Open Policy Agent: Rego language
5. Development
and Deployment: Skaffold or
Jenkins, Helm, Garden
6. Testing: Terratest, Tilt
CREATION OF OPTIMIZED STACK:
1. Ease in Development - Skaffold and Helm:
Skaffold is a command line tool that saves developers time in
an extensible way by automating much of the workflow of
development from source to deployment. It supports the most
common techniques for image-building and application
deployment, making it compatible with a wide range of both
new and pre-existing projects. It also works entirely on the
client side, with no components needed on the cluster,
making it super lightweight and high-performance[8]. Helm
is a package manager for Kubernetes. Helm deploys charts,
which is a packaged application. It is a combination of all the
pre-configured, versioned application tools that can be
deployed as one entity[9]. Then another version of the chart
can be deployed with a different set of configurations.
2.

Testing - Terratest
Terratest is a Go library which makes it simpler for
the infrastructure code to write automated tests.
For basic infrastructure testing activities, it offers
a range of helper functions and patterns[10].

GOVERNANCE,
FRAMEWORK):

RISK,COMPLIANCE

(GRC

NeuVector is the first cloud-based Kubernetes security
platform to provide end-to-end vulnerability management,
automated CI/CD pipeline security, and full-time security,
including the industry's first container firewall to secure
infrastructure from zero-days and insider attacks[11]. On
the Red Hat OpenShift Container Framework, Red Hat
Advanced Cluster Management for Kubernetes runs and
provides functions that unify multi-cluster management,
provide policy-based governance and extend application
lifecycle
management[12].
Kube-hunter
helps
administrators, operators and security teams from
Kubernetes to detect vulnerabilities in their deployments
and fix those problems before they can be exploited by
attackers. Kube-hunter enhances CIS validation for K8s
deployments provided with kube-bench discovery and
penetration testing capabilities. It functions much like an
automated penetration testing tool in that regard[13].
INCLUSION OF OPEN POLICY AGENT (OPA) WITH
REGO:
In a high-level declarative language like Rego, OPA
policies can be articulated. It is structured in order to
communicate policies on complex hierarchical data
structures. To make the stack secure, it is used to write
policies[14].
From the above discussion it is clear that we follow steps
below to create a “GRC Focused and SaaS Optimized
Kubernetes Stack”.
Step 1: Integration with existing tools
Our aim is to work with as many open source tools and
technologies as possible. After adding the mentioned tools
considering all the perspectives we are ready to go ahead
with existing optimized stack.
Step 2: Providing GRC to each tool present in the stack
Providing security to the stack at the end is not efficient
with respect to various aspects like cost, maintenance, the
system becomes loosely bound. To avoid that one should
provide a GRC solution to all the tools and practices at all
stages of K8s stack.
Step 3: Securing with OPA
With the help of Open Policy Agent(OPA), unification of
policy enforcement is implemented across the stack and
whole ecosystem.
Step 4: Testing
The stack must be tested based on different parameters that
we considered. If it lacks in some aspects, necessary steps
will be taken and requirements will be satisfied and tested
again. The product is ready to release now.
Step 5: Product Release
The product will be available on cloud. SaaS applications
can take the services. Considering their scale and growth
rate, proper stack will be provided.
Step 6: Adding Monitoring Tools
The stack is monitored and keeps track of what’s happening
8
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with a product after deployment. Mentioned monitoring
tool is used to monitor the product. Whenever required,
proper service is provided.

IX. USE CASE DIAGRAM

VII. FLOWCHART

Fig.4 Use Case Diagram

X. SCOPE
Justification: The needs of a SaaS startup are very fluid,
demanding, ever evolving and unique. Although K8s offers
many features and existing products, the choices are many,
complex and resource intensive and often lack GRC support.
Hence, requiring a startup to spend additional time, money
and other resources to meet regulatory compliance, security
and privacy requirements as the startup executes a ‘go-to’
market strategy.
Product scope description: The scope is limited to startups
developing SaaS-based products for any vertical markets and
utilizing typical Kubernetes stack.
XI. CONCLUSION
We want to provide a secure and optimized Kubernetes stack
to deploy SaaS products. We aim to create a global solution.
We have analyzed the markets of India and The United States.
We found that startups can manage other aspects of the
product but they ignore security. When the product is ready
then they feel it must be secure now. After the realization a
healthy amount gets spent on the purpose. We don’t want that.
The aim of the project is to create a solution-product which
can provide security at each step and beyond that the stack is
capable of deploying and managing products.
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Abstract— The advancements in the recent years made in the
field of automation has spurred a technological race for finding
the best possible automated systems for self-driven cars. We
attempt to solve a part of this problem- Timely and accurate
recognition of traffic signs. We use data from the German
Traffic Sign Detection Benchmark (GTSDB) for training the
model. The algorithm that we make use of here is the YOLO
(You O nly Look Once – version 3) for training our model. We
take a look at the study on various classification and detection
methods of traffic sign boards with help of CNN (convolutional
neural network) with various filters. Experiments on a video file
for processing these signs give us promising results with the
frames per second (FMS) rate remaining between 30 to 56
depending on the number of traffic signs being detected in each
frame which varied between 1 to 6 signs per frame.

driving experience smooth and safe if road instructions are
properly followed. With the rise of computer vision,
machine learning, researches have been carried out for
automatic detection of various sign boards. This comes
with some major drawbacks, most of which
revolve around the time required for detection of these
boards. In these types of applications, we need real time
processing where accuracy is provided along with fast
processing or else the system will not be reliable. For time
sensitive applications, these types of computer vision
systems cannot be used where even a few milliseconds can
be the critical as it can be the difference between life and
death. Therefore, we try to implement our models with this
in mind.

Keywords— Traffic-Sign
Deep Learning

Here, we create different models by which the system
can classify, detect and also learn by itself to identify
features of problem. We attempt to create a system capable
of detecting these sign boards in different weather condition,
different backgrounds, different light conditions by itself
and all of this in real time processing. Automatic detection,
classification and recognition of traffic sign boards can be
an important aspect for maintaining safety, guiding and
warning drivers.

I.

Detection,

YOLOv3,

CNN,

INTRODUCTION

Probability and occurrence of road accidents are often
high in some different road conditions, like the entrance to
a one-way road, sharp turnings, steep slopes/ghats and
intersections without traffic signals. As a solution to this
many streets are installed with different sign boards like
“STOP”, “NO LEFT TURN” etc. to notify driver with
some informatory signs as precaution. Even with these
kind off precautions the possibility of driver failing to see
the sign boards, not able to clearly understand the sign
can be there. Now sign boards like “DO NOT ENTER”,
“STOP”, or “ONLY DESIGNATED DIRECTION
PERMITTED” and other informatory signs are very
important to be noticed and driving should be done
accordingly. It is clearly understood how important sign
boards are and the drivers are expected to pay attentions
towards
these
boards
irrespective
of
the
different conditions such as night time, foggy weather,
rainy weather etc. which can sometimes be a difficult task.
It is said that a driver who is operating a vehicle is relying
80-90% on visual information to understand the
environment outside the vehicle. It has also been predicted
that if inattention among drivers can be reduced the
probability of road accidents can be reduced by 40% [1].
Traffic signs boards are an undisputed important aspect of
our road infrastructure.

Once a board is detected, the driver can be alerted or
warned about the same by either a voice alert or an
LCD/LED displaying the name of the sign board. We first
use a color processing technique to isolate the required color
data from the image. Various types of image processing
techniques are then used such as filtering, thresholding,
detecting edges and other processing [2].
Morphological processing algorithms are used in order
to remove unnecessary data and isolate or focus on the sign
boards. For determining the sign present in the board shape
detection techniques are used. If a sign is present the sign
will be resized and classified for further detection. The
processed image/data will be given to neural network
training which will classify the road sign. This proposed
work not only successfully detects the traffic sign but also
provides us with information about its condition or state.
Finally, the detected sign board is delivered to driver
through a display or a voice alarm.

The
traffic
sign
boards
provide
us
with
important information, precautionary information, and can
also sometimes give some recommendation to make the
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II.

LITERATURE SURVEY

A. ADVANCED TRAFFIC SIGN DETECTOR
AND CLASSIFICATION SYSTEM
In past few years, we have seen that the technology has
made many changes possible in the field of automobiles.
Starting from the size, body style, car segment to the
automated electric cars, we see a technological boom in
this field. In this automatic electronic car era, there is also
a need of an automated assistance who should be aware
and have eyes on every movement and on every traffic
sign board which have become the way to communication
device. Here,many recognition techniques used
like color based and shape based. This gives us a
direction to work upon for various detection
algorithms.
B.

C.

DETECTION AND CLASSIFICATION OF
OCCLUDED
SIGN
BOARDS
USING
HISTOGRAM
Occlusion of traffic signs can be hindrance in keeping
roads safe from accidents. Existing traffic sign
detection methods are designed for general traffic
signs. A lot of factors such as dirt on the board, fallen
tree branch, bending of boards, fading,
foggy atmosphere, etc. Thus, these factors might
prove to be fateful if not recognized accurately and on
time. This technology helps us in recognizing sign
boards even when the board is occluded. Here, colorbased segmentation is done initially after which it
goes through edge detection and chromatic
decomposition.
SIGN DETECTION USING DEEP
LEARNING TECHNIQUES
The way in which traffic sign boards are displayed
impacts a driver’s attention. It can lead to increase in
workload for the driver leading to inefficient driving.
Thus, an assessment in perceptual and human factors
is required to study this behavior.
Deep learning, which is a subset of machine learning
has advanced over the years to develop leading
systems in object detection and recognition. The
recognition of road traffic signs correctly at the right
time for that particular place is very important for any
vehicle driver to ensure a s afe journey for themselves
and their passengers’. Although traffic signs
are designed to be clearly visible, they can be missed
due to driver distraction or sign masking. In this paper,
a novel method is proposed for the TSR based on the
Haar cascade to reduce the computational region
generation and the deep CNN approach
for verification.

This system helps reduce risk of accidents due to
various factors like tiredness, stress or distraction. It
focuses on two constraints- high accuracy and realtime processing capability. The system uses chromatic
color segmentation, shape matching along with SVM
to achieve high accuracy.
E. ADVANCED REAL TIME TRAFFIC SIGN
DETECTION SYSTEM
Previous studies used many image processing
techniques like histogram, Support vector machine
etc. The classification was done based on shapes, size,
color, etc. but problems like color not being visible at
night time, breaking of direction board which will
further create problems for recognizing shape.
So,to avoid these problems, this paper shows use of
histogram and bilateral Chinese transform and vertex
and bisector transform which will make the system
more accurate.
Initially, histogram of oriented gradient and support
vector machines is used for detection of regions which
contain traffic sign boards. After this, vertex and
bisector transform (VBT) and bilateral Chinese
transform (BCT) are used to increase accuracy.
Then neural networks are applied so that images
are processed and trained on several images to create
a model for accurately identifying traffic sign boards.
III. PROPOSED DESIGN
The major focus of project was to do the detection and
recognition process accurately and also keep the detection and
classification time in mind as this is a real time operation. The
first thing to do was training a model and test it with different
image sets. The detection and classification can be done with the
help of convolution neural network. This process can be tried
with different size of filters to choose the most accurate filter.
The shapes and color of the boards will also be detected. Once
the testing gets completed, a videofile will be given as input and
response willbe noted. We test our model on the video input to
observe how it reacts to an almost life-like situation. Once the
video testing is done and we are satisfied with the outcome, the
systemwill be ready to be deployed.

D. ARM TINY 4412 BOARD BASED REAL TIME
TRAFFIC SIGN DETECTOR
Multi-threading method is used on quad-core ARN
Cortex A9 processor on FriendlyARM board. This

enhances real-time traffic sign board detection
capabilities of the system.

Fig.1 Trained Filter 9x9
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where f is an initial matrix of input image; g is a filter for
convolution; m, n are the height and width of the feature Map;
the height and width of the filter are k, l. Each image is
preprocessed before feeding into the input of the convolutional
neural network. The mean picture, which, in turn, was calculated
from the training dataset, is subtracted. As a result, a dataset
containing RGB images with 3 channels was prepared. Training
subset contains 50000 images, the validation subset contains
4000 images and the testing subset contains 12000 images.[4]
The convolutional neural network training takes set at the
same time with batches of 50 examples .
Fig.2 Work Flow

The architecture used in this project is YOLOV3(You Only
Look Once - Version 3). Object detection was revolutionized by
Redmon, Divvala, Girschick and Farhadi during 2016 when they
wrote a paper on YOLO architecture. This was a new approach
to object detection which was introduced by them through that
paper. YOLO architecture proved out to be faster in response
time. The frame rate being approximately around 45 fps(frames
per second) also provided high precision. Some of the systems
also provided frame rate of 120fps but it compromised a bit on
the accuracy. The architecture is also simple and has a small
topology. The main idea behind this architecture is that
localization and classification of object detection should not be
two different processes but to be united into one single block.
Fig. 4. Structure for the model

Fig.3 YOLO Architecture

IV. IMPLEMENTATION

For all experiments, the design of the convolutional
neural network is the same, albeit with different
dimensions of convolutional layer filters. The developed
convolutional neural network architecture under study.
The convolutional layer, which consists of 32 filters, is
fed to the three-channel RGB input image. As there are 3
channels in the input image, each convolutional layer
filter also consists of 3 channels. As a result of
convolution, in accordance with the number of the
convolutional layer filters, 32 feature maps are
determined. The activation function ReLU (Rectified
Linear Unit) is applied to the obtained maps of features,
which removes negative values by replacing them with
zeros [14, 15]. This is followed by a dimension reduction
layer (also known as a pooling layer), followed by a
completely connected hidden layer of 500 neuro layers.

A modern method of pattern recognition in computer
processing is classification using convolutional neural networks.
A picture is obtained and analyzed by the convolutional
neural network in convolutional layers. Each convolutional layer
consists of a set of trainable filters that, with a convolution
operation, processthe input image. The essence of this operation
is that the filter slides over the image and creates a multiplication
of the filter pixel values and the current image region in an
elementary way. The result is summarized in the corresponding
position and written on the output feature map. The unusual part
of the convolution layer filters is that they create possibilities of
detection in various parts of the picture, the same particular
features. Mathematically, the convolution operation is given by
the below equation:
(𝑓.𝑔)[ 𝑚,𝑛] = ∑𝑘, 𝑙 𝑓[ 𝑚− 𝑘,𝑛 − 𝑙] .𝑔[𝑘,𝑙]
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V. RESULTS

VI. CONCLUSION
The project was done in four phases: training the model,
testing the model, reiteration after retuning of
hyperparameters and then final implementation on a video
input file.We tested with different sizes of filters to see
which one of the filters give us high accuracy as well as
good response time.[6] We compared four of these filters in
the testing phase. 3x3, 5x5, 9x9, 13x13 were the filters tested
and were very similar to each other bar a slight difference in
their classification times. After some observations we decided
to go with 5x5 filter as it provided good accuracy with
minimumclassification time.

Fig.5 Training and validation accuracy

Once the filter got finalized we started testing the model on
the test datasets, 5x5 filter was again the most accurate
filter. Detection and classification being done properly,we
then moved forward with the actual implementation of the
project by using a video and fig 4. shows a snapshot of the
detection process. As we can see, once a board is detected
it is highlighted and driver can be notified which of the
traffic sign is being detected. These systems can be used in
automated cars and the driver can get notified of these sign
boards through a alarm or a display near dashboard.

Intitally, different values of filters were used to observe
which filter performs the best based on the model provided.
We plot the training accuracies and validation accuracies of
these filters and compare them. It is observed that filters 5x5
and 9x9 have the highest accuracy for both training and
validation data sets. We also look at the classification times
of each of these filters. Since this application needs the
system to classify the input in split seconds, it is important
that the classification time is below a threshold value. Only
when the classification time is less, the system can be said to
be efficient. Hence, after observing values for classification
times for the given filters, we decide what filter is perfect for
this application. Here, we observe that filter 5x5 has a better
classification time than 9x9.
Fig.7 Output on video file

VII. FUTURE SCOPE

Fig.6 Testing accuracy and classification time

A.
Driver Support System
In countries with high density of traffic on roads such as
India, a driver might not be able to see as efficiently as they
normaly would. This is because of various reasons. One such
reason is the fact that a driver might be distracted to
manoeuvre their car from on-coming traffic that they might
not notice the traffic sign on the road. This might prove to be
dangerous in certain situations.
The systemthat we propose can be used as a support system
for a driver. The system can announce on a speaker inside the
car audio system what type of sign has been recognised by
the system. Thus, making the driver more aware of the
situation and in turn making road travel a lot safer.
B.
Autonomous Automobile System
The systemthat we have proposed here detects and
recognizes a traffic sign captured on the camera and thus
makes the driver aware of the same. It is upon the driver to
finally do the necessary changes.
However, there is another way our proposed system can be
made use of. Instead of manually implementing the change
14
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after recognition of a traffic sign, we can create a system
where the model itself does this work. Upon detecting a sign
board, it can automatically implement the change without
requiring a human
being. For e.g., if the camera detects a speed limit 30mph
sign board, instead of depending on the driver to lower or
adjust their speed, the system can itself lower the vehicle
speed. This application takes us a step closer to a fully
autonomous car.
C.
Intruder detection
The model proposed in this paper has wide range of
applications far beyond the automobile industry. The
systemcan be used as a first line of defense as an
intruder/trespasser detector.
The YOLOv3 architecture has produced benchmark results
in the field of object detection. This same architecture can be
used for security systems. By modifying the outer layers of
the model to train it for a new target i.e., an intruder, we can
build a stable systemfor basic home security.
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Abstract— In this paper we propose and implement a Smart
Vision Local Navigation AID for the visually impaired and a CNN
building framework for designing real-time CNNs. The Models
Are Validated By Creating A Real-time Vision System Which
Achieved The Task Of Emotion Classification Utilizing Our
Proposed CNN Architecture. Firstly, We Present The Details Of
The Training Procedure. Subsequently We Proceed To Evaluate
On Standard Benchmark Sets Reporting Accuracy Of 66% as per
the PCA and LDA results, In The Fer-2013 Emotion Dataset. We
Argue That The Careful Implementation Of Modern CNN
Architectures, The Use Of The Current Regularization Methods
And The Visualization Of Previously Hidden Features Are
Necessary In Order To Reduce The Gap Between Slow
Performances And Real-time Architectures. Our Hardware
System includes a raspberry pi which acts as a mini processing
system. Raspberry Pi is a very powerful, small computer having
the dimensions of a credit card. This computer uses ARM
(Advanced RISC Machines) processor, the processor at the heart
of the Raspberry Pi system is a Broadcom BCM2835 system onchip (SoC) multimedia processor. The system has been fitted with
multiple high-tech components such as Sonar, digital camera and
a buzzer to successfully achieve the desired results.
Keywords— Convolutional neural networks , emotion
classification , PCA ,LDA ,Raspberry-Pi , sonar, digital camera,
buzzer

I.

INTRODUCTION

Technology is meant to be helpful to all kinds of people
but statistically speaking, Physically impared people don’t
get the same advantage of technology as the rest of the
population. Through our project we intend to help the
visually impared people by developing a smart vision
navigation system that will protect them from various day
to day threats. The success of a hardware system depends
on a good Hardware - User interaction.
Our hardware system is composed of a processing unit
called raspberry pi, a distance calculator such as sonar and
an alarm system to alert the person if any threat is detected.
Raspberry pi supports Python as the main programming
language for functioning and coding and hence the
software implementation is done using the Python
programming language. Interpreting correctly any of the
elements using ML techniques has proven to be
complicated due the high variability of the samples within
each task [4]. This leads to models with millions of
parameters trained under thousands of samples [3].
Additionally, the human accuracy for classifying an image
of a face in one of 7 different emotions is 65% ± 5% [4].
One can observe the difficulty of this task by trying to
manuallyclassifythe FER-2013 dataset images within the

following classes {“angry”, “disgust”, “fear”, “happy”,
“sad”,“surprise”, “neutral”}. Additionally, the state-ofthe-art methods in image-related tasks such as image
classification and object detection are all based on
Convolutional Neural Networks (CNNs). These tasks
require CNN architectures with millions of parameters;
therefore, their deployment on hardware platforms and
real-time systemsbecomes unfeasible. In this paper we
propose an implementation of a general CNN building
framework for designing real-time CNNs are usually
analysed using some image mapping process: successive
frames of a video are processed and the average image
evaluation is then used for the required examination. In the
object recognition process, it is required that the
application of the dedicated hardware will lessen the total
run-time needed to understand the structure of objects and
give better evaluation to the virtual environment. A deep
learning model for object detection is done in the given
steps- accumulation of training data, training the datasets
and prediction of the final output. Object detectors are
based on guidelines that translate image data into auditory
stimuli.
II. PROJECT NEED
For the majority of the population, technology has already
proved to be a boon but for physically impared people,
technology has severely lacked in simplifying their lives.
Crossing a sidewalk or detecting a moving car is a trivial job
for an ordinary person but visually impaired people do not
share the same fate. However, due to recent advancements in
artificial intelligence and the processing capability of
machines, we intend to successfully develop a device that
will help in eliminating these problems for the visually
impaired.
III. OBJECTIVE
Our project is titled Smart Vision Local Navigation AID for
the visually impaired. Through this project we will be able to
help blind people. We are creating an AI device that alerts the
person from various threats like:
1.

people wearing/not wearing mask

2.

obstacles/ moving objects

3.

Recognising emotions, People standing nearby. eg:
anger.
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Moreover if a device defects a negative emotion it will alert
the person through a buzzer. Through this project we want to
improve the lives of the visually impaired.
IV. IMPLEMENTATION
A. HARDWARE IMPLEMENTATION
We are going to use Raspberry Pi which is one of the leading
physical computing boards in the market. Raspberry Pi is a
single board computer. Single board computer is a computer
built on a single circuit board with microprocessors, memory,
I/o and other features of a functional computer. We will make
use of Raspbian which is the officially supported Raspberry
Pi operating system. Micro SD card contains OS and files.
Our code is in python and python is pre-installed on Raspbian
so that is good for us. Basically python is a first class citizen
on the platform. Among many different options available to
write python on the Raspberry Pi, we will be use one between
MU editor or editing remotely over SSH.
B. SOFTWARE IMPLEMENTATION
The Dataset that we have used for training our CNN model is
the fer2013 dataset. It consists of 36000 images, each of size
48x48, the dataset consists of 7 different emotions such as
(0=Angry, 1=Disgust, 2=Fear, 3=Happy, 4=Sad, 5=Surprise,
6=Neutral). Our very first task was to separate the dataset into
two parts: emotions and faces. Since each pixel consists of
values ranging from 0-255(this range is extremely big and it
needs to be narrowed down to a smaller range in order to
increase the accuracy of our model) so we had to pre-process
our dataset so as to fit the required range. Then we split our
pre-processed data into two parts(training and testing) the
training part consisted of 80% of our dataset whereas the
remaining 20% was left untouched for testing. The dataset
that we have acquired has to be augmented so has to further
increase the accuracy of our model. Through DATA
AUGMENTATION additional data is generated using the
training set by making use of transformations. It is needed if
the training set is not satisfactory enough to learn
representation. Image data is generated by transforming the
actual training images by rotation, crop, shifts, shear, zoom,
flip, reflection, normalization etc. Our Model consists of 4
networked modules, the input image is passed to the first
module, it applies 16 different filters and its normalized
output is then passed to the second module, it applies 32
different filters and normalized output is then passed to the
third module, it applies 64 different filters and again the
normalized output is then passed to the fourth module which
applies 128 different filters and finally all the layers are added
together to give us the final output.The model is trained using
Tensorflow API, through this model, we were able to achieve
an accuracy of ~65%. Finally, we used OpenCV for real time
facial emotion detection and also to display the output.

Fig.1 Reference CNN Model

The first parameter in our model represents filters. Filters are
basically 2D matrix’ that hold a unique value and are applied
to the image as input, the output represents a 2D matrix of
what the model has learned. Premature networks take less
number of filters as input and more mature ones take large
number of inputs. in our implementation the first network
takes 32filters and the fourth network takes 128filters as
input.
FILTER SIZE/ KERNEL SIZE: The second parameter of our
model is the filter size. This parameter represents the size of
the filter that will be applied. Typically, 3x3, 5x5 and 7x7 are
the sizes of the filter, more advanced model can go beyond
7x7 but that’s extremely rare. We have used a combination
of 1x1 and 3x3 filters so as to reduce the number of
parameters that are created while training the model and also
to increase the performance of our model.
STRIDES: The strides parameter takes 2 input values, one
for x-axis and other for y-axis, it specifies the step of the
convolution.
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1. First, the convolution filter is applied at the currrent
location of the input value.
2. Then, the filter takes a 1-pixel step to
The right (if the specified value is 1) and then again the filter
is applied.
3.This process is repeated until we reach the border to the
right, then the filter moves down by one pixel and again the
filter is applied starting from the left.
PADDING: This parameter takes two values ‘Valid’ and
‘Same’. If ‘Valid’ is taken as input for the parameter then the
volumes of input and the volume of output after applying the
filter won’t be the same. However, if ‘Same’ is taken as input
then the input matrix will be padded with 0 so as to keep the
volumes of input and output the same
KERNEL
REGULARISER: This is used to control
the amount of regularization that is applied to the Conv2D
layer. Making use of kernel regularization helps to:
1.Minimizing overfitting.
2.Increase the ability of our model to generalize.

B. PRACTICAL:
Since covariate shift is drastically reduced in batch
normalization, hence performance of the model is hugely
improved. Batch normalization also reduces the need for
regularization(like dropout or L2 normalization). Since, the
mean and variance of each other batch/layer is calculated
hence the normalized values depend only on the current batch
and hence there is no need for the network to memorize
values. Also, the learning rate is highly increased as
exploding/vanishing curves are completely removed. Batch
Normalization also enables training with saturating
linearities in deep networks.

V. RESULTS AND CONCLUSION

BATCH-NORMALISATION: This is a process which is
used to normalize the output values in order to achieve high
performance.
Generally inputs to neural networks are normalized to either
the range of [0, 1] or [-1, 1] or to mean=0 and variance=1.
Fig.2 Angry Woman

EFFECTS:
A. Theoritical:
Batch normalization is used to reduce Covariate Shift.
Covariate Shift is basically the change in distribution of
activation of a component. By using Batch Normalization,
the activation curve of each batch/neuron becomes a gaussian
distribution curve. Covariate shift is undesirable because all
the new layers have to keep adapting to the change of the type
of distribution instead of just to new distribution parameters.
Since the distribution curve of each batch/neuron is roughly
a gaussian distribution, hence BN also helps in reducing the
effects of exploding and vanishing gradients. Without batch
normalization, low activations of one layer will lead even
more lower activations of following layers and so on.
We have taken numerous input datasets which are stored
extensively. We then import these images into the required
process so as to keep as a reference model for distinguishing
them [1]. The input datasets contain all the usual image
models which could be faced by a visually impaired person
on a daily basis. We take our input image using a Raspberry
Pi camera module and interface it with the Raspberry Pi
hardware. The Raspberry-PI is set at a frame rate of 0.9fps.
Taking many input images of a wide range of objects gives a
choice over the objects we would encounter.

Fig.3 Surprised Woman

Output Images:

WE
FIND
OUT
THAT
OUR
MODEL
SUCCESSFULLY IDENTIFIES FACE OF THE
PERSON AND THE EMOTION OF THE PERSON
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VI. CONCLUSION
We tested a general building design for creating real-time
CNNs. The proposed architecture has been systematically
built to minimize the number of parameters. We started by
removing completely the fully connected layers and by
reducing the number of parameters in the remaining
convolutional layers via depth-wise separable convolutions.
We demonstrated that our proposed models can be stacked
for multi-class classifications while maintaining real-time
inferences. We made a vision system that performs emotion
classification in a single integrated module. We achieved
human-level performance in our classification tasks using a
single CNN. Our architecture minimizes the amount of
parameters 80× while getting favorable results. Complete
pipeline has been successfully integrated in a Raspberry-pi
system.
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Abstract— This document proposes the design of an efficient and
easy system to identify individuals by comparing outdated hand
drawn or computerized sketches with recent pictures to predict
whether they are of the same person. The system makes use of
Siamese network to understand and learn the facial appearance
patterns us it to match newer inputs. This system will be extremely
useful in the criminology industry where identification of
criminals is required every day. Often there are times when
criminals repeat their crimes but despite having their information
stored in the database, the officers are unable to use it because
they don’t have proper resources and systems to extract that
information. The proposed system will expedite this process and
will save up on a lot of time. In this paper, we use a holistic
approach instead of a facial recognition of hybrid recognition
approach because the federal authorities only have the outline of
face and not the actual features.
Keywords— Siamese Network, Holistic Recognition, Deep
Learning, Convolutional Neural Network, Siamese Network,
Data Augmentation

I.

INTRODUCTION

A human cerebrum can store and recollect a huge number
of faces in an individual's lifetime; in an individual's
lifetime; however, it is hard for an automated machine to
produce similar outcomes. Faces are intricate and
multidimensional making extraction of facial features to
be very difficult, still it is fundamental for our face
recognition frameworks to outperform our mind's abilities.
Every individual is distinguished by their face, as well as a
variety of physiological biometrics such as unique
fingerprints, hand geometry, retina, iris, and ear. A
significant body of evidence supports the idea that the
human visual system processes a face as an integrated
perceptual whole rather than a series of separable facial
features. Hence, in this paper we centre predominantly
around a holistic approach on sketch recognition for
forensic use. This methodology to sketch recognition
eliminates many of the challenges posed by facial features
and hybrid recognition. Holistic face recognition utilizes
global data from faces to perform face recognition on the
worldwide information from faces is essentially delineate
by a small variety of options, that are directly derived from
the constituent information of face images. These small
variances unmistakably catch the fluctuation among
various individual appearances and in this manner are
utilized to interestingly recognize people.
Facial sketches are commonly used by federal authorities
to aid in the detection and capture of suspects involved in
illegal activity. Sketches used in forensic investigations
are either drawn by forensic artists or generated with

computer software following the verbal description given
by the eyewitness or the victim. The project focuses on the
recovery of face sketches for easy identification, detection
and recognition of suspects by comparing them to an
existing database of sketches. This will produce much
accurate outcomes. Since, a hand-drawn or computerized
sketch only represents the outline of the face rather than
actual face features, a holistic approach for recognition is
well suited in such scenarios. What makes forensic sketch
matching a holistic task even additional so, is that the
undeniable fact that often the bottom truth image within
the information of a criminal becomes obsolete because of
ageing. For instance, such a case may emerge in which the
criminal commits a crime again after 30 years wherein, a
feature-based approach would inevitably perform poorly.
This demands for a mechanism for processing global face
information resembling different facial characteristics to
search out an appropriate match.
In today’s era of deep learning, neural networks are almost
good at every task. However, their drawback is that they
depend immensely on large quantities of data to perform
well and make accurate predictions. For face recognition
purposes, it is difficult to gather an extensive dataset for
training and testing purposes and thus this approach isn’t
the most ideal approach. Nonetheless, this drawback is
eliminated via Siamese Networks, which are a class of
neural networks that are capable of one-shot learning.
They can make good predictions using few images (data)
and this unique feature of them has made them useful for
face and sketch recognition purposes.
In the traditional neural network approach, multiple classes
are predicted and therefore this method fails when new
classes are added, or some classes are removed. Siamese
networks overcome this problem by understanding and
learning similarity function, thereby allowing us to
compare two images and check whether they are similar
or not. Hence, we are using Siamese Network to garner
information
concerning the worldwide linguistics
variations between classes, that may additional accurately
represent the semantic
distance between different
categories.

II. LITERATURE SURVEY
In reference to paper [1], they proposed a convolutional
neural network based on Siamese network for sketch-based
image retrieval. The aim was to bring output feature vectors
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closer together for input sketch-image pairs that were
classified as identical and drive them apart otherwise. They
achieved this by integrating two convolutional networks
with a single loss function. The proposed method
outperformed other methods, according to the results of the
experiments. This improved the efficiency of sketch-based
image retrieval by taking into account the complexity of
sketches and addressing the problems they cause.
In reference to paper [2], they proposed a content-based image
retrieval (CBIR) approach for law enforcement fields which
could be used to align forensic sketches with digital human
face. One of the most useful technologies for researchers is
the CBIR technique, which can help them distinguish possible
evidence from a large number of digital images. It looks for
related image collections with characteristics such as case(s)
of interest. In this paper, along with proposing a CBIR method
for face recognition, the authors have also investigated and
outlined the problems face sketch recognition systems
encounter.
In reference to paper [3] Deep Neural Networks (DNNs) have
as of late beat traditional object recognition on numerous
large-scale datasets, for example, ImageNet. For the model
trained on ImageNet, the information source is overwhelmed
by photographs and a wide range of representations are
generally marked as 'animation' instead of their own sorts
(e.g., 'feline'). Due to this reason the traditional approach fails
at recognizing objects. The vast majority of sketch recognition
strategies still intensely depend on the hand-make feature
extraction procedures, in this way it is fascinating to know
whether DNNs can kill the necessities of explicit element
designing here, and how the engineering is intended for sketch
recognition. Based on the Deep Neural Network model for
classification of sketches which has outperformed state-ofthe-art results in the TU- Berlin sketch benchmark, they have
proposed a sketch image retrieval system.
In reference to paper [4], intends to increment the matching
rate utilizing the Siamese convolution network architecture.
In order to decrease the modality gap, the system extracts
useful features from each image pair. In addition, data
augmentation is utilized to dodge overfitting. They have
investigated the exhibition of three loss functions and
analyzed the closeness between each image pair. The results
showed that their system is sufficient for a composite sketch
dataset. Likewise, it diminishes the impact of overfitting by
utilizing data augmentation and changing the organization
structure Criminal suspect images cannot be taken
immediately at the crime scene, so this technology has a great
potential in criminalogy. The police creates a hand-drawn
face sketch picture or a composite sketch based on
eyewitness descriptions and matching it to datasets using
software. However, computers fail to differentiate between
photos and sketches as their visual information is different.
Due to this, computers weren’t ideal for the application and
thus the authors have proposed an approach using deep
learning to achieve the goals.
In paper [5], they introduced a method sketch-specific data
augmentation (SSDA) approach, which automatically utilises
the quantity and quality of the sketches. They've introduced a
Bezier pivot dependent deformation (BPD) technique to

enhance training datasets from a quantity standpoint. They
pose a mean stroke reconstruction (MSR) method to
developing a collection of new kinds of sketches with smaller
intra-class variances in order to improve the quality. These
solutions are unregulated by multi-source data or sketch
temporal cues. Furthermore, they have shown that some
recent models trained on universal categories of image data
are superior to most extensive architectures built specifically
for sketch recognition. SSDA has significant benefits over
conventional approaches because it can be combined with any
convolutional neural network. On the TU-Berlin dataset, their
detailed experimental analyses show that the proposed
method produces state-of-the-art results (84.27 percent),
surpassing human output by a significant 11.17 percent
increase. They also introduce Sketchy-R, a new benchmark
for potential research in sketch recognition.
In reference to paper [6], the author focused on a particular
facial geometric function that could be used to measure
RATIOS of similarity between the reference photograph
database and the forensic sketches. The framework of the
system is based on computer vision such as Two-Dimensional
Discrete Cosine Transform (2D-DCT) and the SelfOrganizing Map (SOM) Neural Network simulated in
MATLAB. The cropped facial features of the image database,
such as the frontal face, left eye, right eye, nose, and lips, are
compressed using the 2D-DCT image compression technique.
The image pixels are reshaped after compression to prepare
the image classes as an input for the neural network. For the
training of image data, the SOM (Self Organizing Maps)
neural network algorithm is designed. During the training and
learning in simulink for various numbers of epochs, the
unsupervised weight is allocated to identify and inputted face
sketch. The design of facial recognition systems is the basis
for this project. MATLAB and Simulink are used to run the
software source code and simulation.
Paper [7] provides Using touch screen applications, a method
for providing access to visual information based on userdrawn partially coloured sketches. The key problem for
sketch-based image retrieval systems is to solve the difficulty
involved with drawings cause by lack of colours, textures,
shading, and drawing flaws. To address these issues, they
suggest fine-tuning a CNN in a sketch-based image retrieval
system using the augmented dataset to extract features from
partially coloured hand-drawn query specification sketches.
Natural photographs, edge maps, hand-drawn drawings, decolored and de-texturized images make up the enhanced
dataset, which allows CNN to accurately predict visual
content delivered to it in a number of ways. Deep features
extracted from CNN allow image retrieval using both sketches
and full colour images as queries. They also looked at whether
partial colouring or shading in sketches could help with
retrieval. The proposed method was tested on two large
datasets for sketch recognition and it outperformed several
existing methods.
III. BACKGROUND
Deep Learning - Deep Learning is a subfield of machine
learning concerned with algorithms inspired by the
structure and function of the brain called artificial neural
networks. A computer model learns to perform
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classification tasks directly from pictures, text, or sound in
deep learning. Deep learning models can achieve state-ofthe-art precision, even surpassing human output in some
cases. Models are trained using a wide collection of
labelled data and multilayer neural network architectures.
Deep learning models are trained by using large sets of
labeled data and neural network architectures that learn
features directly from the data without the need for manual
feature extraction.

as a single neuron with sigmoid activation function (0 to 1).
Accordingly, the training data to this network must be
organized so that there is a rundown comprising of two
images and a variable either 0 or 1. Since training of
Siamese networks involves pairwise classification at the
output, it classifies whether the output is of the same class
or not. Therefore, the training can use different loss
functions. We will be using cross entropy loss in this
project. Cross entropy loss can be calculated as:

Where,
L = The loss function
y = The Class Label (0 OR 1)
p = Prediction.
To train the network to differentiate between similar objects
and dissimilar ones, we provide it with a positive and a
negative example at a time and calculate the sum of losses.

Fig 1. Deep Learning

Siamese Network - The Siamese Neural Network is a subset
of neural network architectures that have two or more similar
subnetworks. 'Identical' here implies that they have the same
configuration with the same parameters and weights. The
parameter update is replicated in all sub-networks. This is
utilized to determine the similarity of inputs by comparing
their vector attributes, such that these networks are used in
many applications.
Architecture:

Fig.2 Siamese Network

For CNN, there is a series of layers - convolution layer
and pooling layer. These layers are followed by dense layer
and outcome layer presumably with a SoftMax function.
Convolution layer is answerable for feature extraction of
the image while SoftMax layer is liable for the range of
likelihood for each class. The neuron with the most
probability will then be chosen as a class of the image. In
case of Siamese networks, the convoluting and pooling
layer working remains similar but there is no SoftMax layer
present. Thus, we stop at the dense layer. Now, since we
have 2 inputs, there will be two dense layers. We will find
the difference between these two layers and yield the output

Data Augmentation - In data analysis, data augmentation
refers to techniques for increasing the amount of data by
inserting slightly changed versions of existing data or
creating new artificial data from existing data. When training
a machine learning model, it serves as a regularizer and helps
to minimise overfitting.

IV. WORKING
The dataset that we will be using for this project is CUHK
Face Sketch database (CUFS) created for research on face
sketch synthesis and face sketch recognition. For this project,
we will be using CUHK database which consists of 25 faces.
However, the existing sketch datasets used to fine-tune the
pre-trained CNN models are much smaller than their real
image counterparts and this gives rise to overfitting due to
which the recognition accuracy in test sets and new data is
low. Moreover, the network fails to map sketches that are
skewed, zoom or distorted. This is undesirable as it is
impossible to draw the exact same sketch each time and subtle
variances in sketches are bound to occur. Hence, to tackle this
conundrum, we will be incorporation data augmentation in
our project.
Data augmentation techniques such as cropping, padding,
and horizontal flipping are commonly used to train large
neural networks. We will be performing the following
augmentations to each sketch:
1. Random zoom between 130% to 150%
2. Random skew of random magnitude
3. Random distortions within a 4x4 window of varying
magnitude
4. Random crops containing between 80-90% of the image
5. Random crops and skews
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6. Random zoom and skews
Therefore, we will have 6 augmented images for each sketch.
So that total number of sketches that we will have after data
augmentation will be: 25+ 6*25=175.
For Data Augmentation, we will be using FaceApp.
Augmentation is done on one image from the CUHK
database and it is

match with the old picture in the database it might now show
the expected results. We overcame this limitation using
Siamese network by training the model with a learning rate
of 0.0006 with Adam Optimizer for about 1000 epochs. This
makes it a suitable system for the given application.
Applications in fields like police departments, video
monitoring, banking, and security device access
authentication are in high demand. In recent times,
automatic face recognition has gotten a lot of press. due to
its ease of use and advantages over other measures. The The
benefits of facial identification over other approaches, such
as fingerprint recognition, are largely due to the fact that it
does not need the cooperation of those being tested. Face
recognition systems are often more user-friendly and costeffective, so recognition outcomes can be reversed in
ambiguous situations by people with little to no experience.
With the digitization of the world, everything is switching
online. In this scenario, it is of utmost importance that a
suitable face identification method is incorporated,
particular in sectors like online banking (For instance in
digital banking customer onboarding process). Our system
with further enhancements and modifications will be
suitable in such platforms in the future.

Fig.3 Data Augmentation

The Siamese network is used to extract features from two
images using two identical neural networks as two channels
and correlate the resemblance after training using a loss
function. The Siamese network's input form is an image dual,
which comprises of two images and a mark. Each image must
be composed of a pair of images that are paired with other
images. The network eliminates the issue of overfitting by
providing an easy method of comparing similarity. To
minimise the gap between features, the proposed neural
network design uses two identical convolutional networks as
channels that accept different images as samples and share
probabilities to extract the features from face photos and
sketches, respectively. After the data has been prepared in this
way, we mix it and set aside 20% of it as a testing dataset
before starting the training. We use the binary cross entropy
loss function and Adam as our optimization method so our
marks are just ‘1' and ‘0' for positive and negative matches,
accordingly.
The learning rate is 0.0006 after 1024 epochs of training. The
batch size and regulation will be varied as the
hyperparameters and only the best result for each batch will
be saved.

VI. CONCLUSIONS
This paper presents a groundbreaking face sketch
recognition algorithm. The use of Siamese network and
Convoluted Neural Network is proved to be an effective
approach for face recognition and comparing the face and the
sketch. The use of data augmentation on CUHK Face Sketch
database (CUFS) enabled the use of modified or distorted
images. The training of the network with learning rate of
0.0006 with Adam Optimizer for about 1000 epochs
overcame the limitation of identifying aged sketches of the
same person. These features in the algorithm makes it
efficient to be applicable for practical purposes and gives a
step above other algorithms available.
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Abstract— As the number of processing techniques keep
increasing, it becomes easier to create technologies which can
easily detect objects. The number of object detectors available
today conclusively show that detection can be done with simpler
methods which are viable for most of the users. Object locators
have found an application in medical, defense and packing
industries. Computer vision opens up the possibility of
improving the current object detectors and makes it cost
efficient. This paper proposesa smarter guide cane which makes
use of Raspberry Pi and various other components to detect the
face of a particular person and accordingly turn the lights ON
forthat particular person and switch all other lights off where
an object is not detected. Also, we can control the brightness of
the lights according to the ambient light present. Then we can
accordingly control the room temperature by the amount of
light intensity coming from outside the glasses of the office so
that there also energy can be saved. We also use a motion sensor
to detect the presence of a human being in an office corridor and
accordingly turn the lights ON or OFF. Thus, we tried tomake
a fully smart office where lots of energy can be saved.
Keywords—OpenCV, Face Recognition, Light Dependent
Resistor, Air Conditioner Control, PIR Sensor, Raspberry Pi,
Temperature Sensor, Block Diagram

I. INTRODUCTION
Nowadays maximum of the humans spend lot of time in
offices. Office environment should be leisurely so that the
personnel can supply their exceptional as workplace
environment immediately influences the working
performance of personnel/workers. So, consolation is a need
to and it's miles wanted in workplace. In in advance a long
time era at its exceptional supposed a fax device and and
digital typewriter; nowadays it's miles an iPad linked to the
cloud solution. A smart workplace is an area that makes
existence clean for personnel and customers, which
empowers it and increases their capacity to live linked. This
is performed with the aid of using utilizing various advanced
era and different gear and answers to enhance the
performance of users. As the bodily boundaries are being
bridged, As aggressive and complicated global focuses on
innovation and creativity is being developed.
The world is greatly experiencing the emergence of intelligent
growth zones so smart office- has fast become the need of the
hour. A smart office is something that ensures the effective
and optimal utilization of IT resources and physical
infrastructure. In other words, in today's generation of
information technology offices are automated. There is a
need for transparent technologically superior environment.
Thus, the workplace automation
permits the systems to
become more transparent, it enables sharing of information
more openly, which creates an opportunity for making a great

effect throughout the functioning of the business region and
business. The use of diverse verbal exchange gear in the
machine and powerful superior automation, suggests the
positive effect at the growth of organization or any
organization and business over a period. The removal of inner
reporting processes, i.e., in/out timings of the workers by an
open workplace arrangement is the gain of clever workplace.
The productivity may be expanded thru greater verbal
exchange among team members which affects the result.
A clever workplace is to be designed to launch the entire
potential of personnel and the workforce. It is not a miracle
just revolutionary questioning and new generation that best
suits people’s needs. Office automation amongst different
matters allows real time communication and easy
documentation. Building sector is one of the principle reasons
of the worldwide strength consumption. It consumes almost
one 1/3 of general strength consumption. Smart constructing
is like a clever home that optimizes efficiency, consolation and
safety via way of means of accumulating and reading sensor
data intelligently. Modern homes comprise complicated
mechanical devices, sophisticated control systems and
various features to enhance the safety, productiveness of
occupants. A clever constructing may be considered a
wonderful gadget of subsystems interconnected with
constructing.
The clever constructing calls for connectivity between all the
structures and equipment’s in a constructing. It facilitates
constructing managers to visualize data and make rapid and
precise decisions. The clever constructing can be made with
the aid of using the usage of various strategies. Through a
constructing automation or constructing control system, the
automatic centralized manage of a constructing's different
sub- structures i.e. lighting, heating, ventilation and air
conditioning, and other structures are achieved. Objectives of
constructing automation system are advanced green
operation of constructing structures, occupant comfort, and
lower in strength intake and operating costs, and improve life
cycle of utilities.
In spite of all these shortcomings we have come to a solution
in which we control the lights of the office by using face
recognition. So that the employees which are present in a
specific location the lights turn on for that specific location
and lights at all other locations are turned off.
We also created an air conditioning system which changes
its temperature according to the amount of heat present
outside and based upon that change the temperature of
office and in the case, we use PIR motion sensor lights on
and off. We are also changing the intensity of light by the
amount of light entering in the office. In this system, a
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comprehensive smart office system concentrated lighting,
heating, security; alarm system is designed in order to save
energy and to promote the satisfactions of the employees.
With a multifaceted approach, Smart Energy Solutions
achieves energy savings that capitalizes on human behaver.
By recognizing the fundamental role humans play in energy
consumption, this implemented system shows the way to
reduce it.
II. LITERATURE SURVEY
Intelligent Lightening System while human beings are not
present in the dark and also speed of the fan is controlled based
on the temperature [1]. It also includes smoke sensor for fire
indication. R. Anandan, B. Karthik, Dr. T. V. U. Kiran Kumar
have presented Wireless Home and Industrial Automation
Security System using GSM [2]. It also explains security
system using PIR, gassensor, smoke sensor and main fuse
failure indicator. Ifany sensor has sensed, then message is
transmitted to the user mobile number using GSM module.
Kirtika K. Lunawat, Prof. U. M. Gokhale have presented
Home appliances control and energy management using PIR
sensorand ARM processor [3].
Past papers explained power saving using ARM processor.
The power saved was up to 25%. For saving the energy of the
system, Dr. Mani Kumar.C, M. Vishnu Chittan and G. Prem
Chand have proposed a model which is based on building
automation system by using RTD sensors and
microcontroller [4]. Moreover D. Thenmozhi,, A. Elakya, K.
A. Yasir, G. Thukkaram and D. Pavithram have proposed a
Secure Smart Distribution monitoring system. This system
monitors the energy and power using an android through
Bluetooth interface and microcontroller arduino[5].

Fig.1 Block Diagram of System

The proposed system design consists of Raspberry pi microcontroller and Internet of Things (IoT) applications that helps
in transmitting the information in database.
The utilitarian requirements of the framework are as follows:
1.

Design of an Intelligent and efficient light control system has
been presented by Vuttaradi Anand and Arun Radhakrishnan,
has also suggested PIR sensor or motion sensor for saving
power when human being is not present in that room [6].
Microcontroller and Zixbee are some methodologies
suggested for Energy saving system[7], Raspberry pi and
camera [8], Matlab and Arduino Uno [9], and PIC18F4520
Microcontroller [10]. Therest of the article is organized as
follows: Section 3 presents the Block representation. Section
4 focuses on the hardware implementation, while conclusion
and scope for future work are given in Section 5 and 6
respectively.
Automation is used in various fields like processes in
factories, boilers and heat-treating ovens, control systems for
operating equipment such as machinery, switching on
telephone networks, steering and stabilization of ships,
aircraft, vehicles with minimal or reduced human
intervention and various applications. There are various types
of automation [3]. Home automation, industrial automation,
office automation, autonomous automation, building
automation are some categories or different types of
automation. This paper focuses on one of these category
which is office automation.
III. BLOCK DIAGRAM

Raspberry pi: The Raspberry pi or RPI is a low cost,
credit-size computer that plugs into a computer
mouse or TV and uses a standard keyboard and
mouse. It is a very cheap computer that runs Linux,
but it also provides a set of GPIO (General Purpose
Input/Output) pins that allows ones to control
electronic components for physical computing and
explore the Internet of Things (IoT). Here we use the
latest version, Raspberry pi 4 having 4GB RAM.

Fig.1 Raspberry pi (RPI)-4

2.

Face Recognition: Face recognition is an advanced
technology that has the efficacy to match a human
face with the digital images stored in the database of
faces. It is helpful to the society in various forms
such as it provides security, eases the efforts of users
and organizations in a substantial way.

For example, it has been used as an advantage for biometric
authentication in varied computer devices, smartphones, and
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is functional in the process of ID authentication services in
various organizations, banks, e- businesses.
3. PIR (Passive Infrared) motion sensor: PIR motion
sensor has a Fresnel lens, which is an infrared
detector, and supporting detection circuitry. These
lens focuses on infrared radiation present in its
vicinity toward the infrared detector. Human bodies
produce infrared heat. This heat is sensed by the
PIR motion sensor.
4. LDR (Light Dependent Resistor): A Light
Dependent Resistor (LDR) also known as
photoresistor is a photoconductive sensor whose
resistivity is a function of incident electromagnetic
radiation. Since it is a photoconductive sensor it is
based on the principle that the material’s
conductivity increases when light is absorbed by it.
Hence, the resistance of the LDR decreases with
increase in light falling on the LDR and the LDR
resistance increases with increasing darkness LDR
lacks any polarity. Therefore, negative and positive
current can be connected in any order.
5. IR (Infrared Remote) sensors: To make an AC
automated we use IR sensors. Basically, Raspberry
pi will act as and remote controller and send IR
signals viaIR transmitter. At the AC unit there will
be an IR receiver which will detect IR pulses or
signals and control the cooling of AC. By measuring
the room temperatures using temperature sensor
with Raspberry pi, we store the records of the
temperature and by the means of programming that
is using LIRC module we send the IRsignals to the
AC unit

useful for monitoring and controlling features such as on and
off of the light in the particular cabinet of the office.
Raspberry pi and camera are the components that will bring
the project together. Information like date, time and name
will be send to the database via IoT. The main purpose of the
proposed system is to design an inexpensive and open-source
office automation system which can be used for copious
office environments. The projected system renders better
flexibility by connecting every module to system database. It
will aid in reducing the cost of development and will add
flexibility of features and system configuration. The
predicted system uses wired connection between camera,
raspberry pi and appliances. The prime objective of this
system is to help save time and manpower along with
maintaining security and convenience. The processing of
detection is as follow:
i.
First step is to create a database of faces of
employees working in the organization. Also, a
database of lights situated in a particular cabinet
must be created to perform office automation.
ii.
When a person enters the office, he must stand in
front of the camera placed at the entrance of the
office, the camera captures the image of the
person.
iii. Then it sends the captured image to the raspberry
pi through wiredconnections.
iv. Raspberry pi processes the input image and will
match them with the existing database.

IV. WORKING AND IMPLEMENTATION
Working of the energy saving system is divide into four
individual workings.
A. Switching on/off the lights of office using face detection
and recognition algorithm.
While humans can recognize faces conveniently, it is a
challenging problem for computers. It is because computers
endeavor to identify a human face (three-dimensional), that
changes in appearance according to the light and facial
expressions based on a two-dimensional image. To execute
this computational task, it performs four different steps: i.

Face Detection- This is primary step which is used
to segment face from image background.
ii. Face Perception- In the second step the segmented
face image is aligned to account for face pose, image
size and photographic properties, such as
illumination and grayscale. It aids to the accurate
localization of facial features.
iii. Facial extraction-Features such as eyes,nose,
mouth, ears are diagnosed and measured in the
image to represent the face.
iv. This is the final step where it is matched with the
database of faces stored.

Fig.3 RPI-4 interfacing with camera module

B. Turning on/off at an instance using motion sensors.
The PIR sensor outputs a 5V signal for a period of one minute
as soon as it detects the presence of a person. It offers a
tentative range of detection of about 6–7 meters and is highly
sensitive. When the PIR motion sensor detects a person, it
outputs a 5V signal to the Raspberry Pi through its GPIO and
we define that whenever we detect a motion, we turn the
lights on of the corridors for a specific time duration. This
can be programmed using python. We can code this by using
the text editor “leaf pad” on our raspberry pi. An overview of
how does the PIR sensors work.

In this project, face recognition will be used to automate light
in the office. Proposed implementation of this system will be
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Fig.4 Representation of working of PIR sensor

biasing the diode, recombination takes place of electrons and
holes from the semiconductor’s conduction band and valence
band, respectively. This releases sufficient energy to produce
photons which emit a monochromatic light. A reasonable
number of these photons can leave the junction and radiate
away because of the thin layer. Hence, producing a colored
light output. The Raspberry Pi GPIO pins either give us 3.3V
(when turned HIGH) or 0V (when turned LOW) and the
output is a square wave signal. So, if we want to dim a LED,
we cannot get the voltage between 0 and 3.3V from the GPIO
pin but we can change the ON and OFF time of the signal. If
we will change the ON and OFF time fast enough then the
brightness of the led will be changed. Before going further,
let us discuss some terms associated with PWM.
i.
TON (On Time): The time when the signal is
high.
ii.
TOFF (Off Time): The time when the signal is
low.
iii. Period: The sum of on time and off time.
iv. Duty Cycle: The percentage of time when the
signal was high during the time of period.
Therefore, at 50% duty cycle and 1Hz frequency, the LED
for half a second will be high and for the other half it will be
low. If we increase the frequency to 100Hz (100 times ON
and OFF per second), then the LED will be seen glowing at
half brightness by the human eye.

Fig.5 PIR Motion sensor

C. Automated variation of light intensity of LEDs using
LDR
To interface the LDR with Raspberry Pi, a capacitor isneeded
as the Raspberry Pi’s GPIO pins are digital, to overcome this
problem a capacitor should be used, to allow us to still be able
to measure resistance of the LDR. When thecapacitor charges,
the voltage through the GPIO pin will risesand if the capacitor
is charged to a certain point, the voltage rises above 2 V, and
the GPIO pin will be HIGH. The abovestated interfacing of
LDR with Raspberry Pi using a capacitor, allows us to
constantly measure the light intensityaccording to the varying
resistance of LDR and the chargingand discharging of the
capacitor.

Fig.6 LDR/Photoresistor

Light Emitting Diode (LED) is special type of diode similar
to the PN junction diode i.e., they allow current to flow when
the diode is forward biased and block the flow of current
when the diode is reverse biased. LEDs are made from a very
thin layer of semiconductor material which is heavily doped.
Depending on the semiconductor material used and the level
of doping, the LED will emit a colored light at a particular
spectral wavelength when forward biased. On forward
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Fig.3 Plot Duty Cycles and Frequency

Now, with different Duty Cycles and Frequency we can
change the LED to different brightness levels.
D. Combined working of LDR and LED using RPI:
Light level or luminance refers to the total measure of
brightness of light incident on a surface per unit area
(lumens/m2 or lux). A regular office requires 250 lumens/m2
(EN 12464- Light and lighting of workplaces). Dependent on
light source used, different luminance values are available,
sunlight as natural light source also emits different energy
levels depending on natural conditions. Therefore, during full
day where the sun emits 10,752 lux, a light appliance is not
needed provided windows or curtains are open. However,
during the night or a cloudy day, natural light drops to 150 to
100 lux, so LEDs can be used. To maintain desired light
intensity level, this proposed study implements a controlled
brightness of LEDs based on the light intensity level of the
LDR. The relationship between the resistance and light
intensity for a typical LDR can be expressed as:
RL = 500/Lux (Where: RL = LDR resistance Lux =
lumens/m2)
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LDR is used inside the room to measure the total amount of
light in the room i.e. the sum of light intensity from the
sunlight as well as the LEDs. A specific amount of light
intensity is always maintained inside the room, even during
the cloudy days which the daylight might not be enough to
reach enough light intensity level. The Raspberry Pi increase
the brightness of enough number of LEDs by measuring the
resistance level of LDR and reduces brightness or completely
switches off the LEDs on days where enough sunlight is
available to reach the specified amount of light intensity.
Hence, conserving energy.

wireprotocol since the controlling is done by using a single
pin onRaspberry pi and it measure temperature in range of 67F to +257F or -55ᵒC to +125ᵒC. This is a basic Python
program that will output the temperature readings in
Fahrenheit and Celsius to your SSH terminal.

E. Converting AC to automated AC using IR sensors
The distance between the Raspberry pi and the AC (IR
transmitter and receiver) must have a distance almost 7
meters since for a single IR led it is very difficult for the
signal to reach the AC. To send signal we must have to
decode the signal. So, we had used the remote control of AC.
Here we made our Raspberry pi as IR receiver. We send all
the possible IR signals by pressing different buttons on the
remote like power on button, power off button, increasing the
temperature, decreasing the temperature, swing mode, speed
mode and fan modes. The AC remote sends every different
information each time. After recording all the signals, we
started decoding it and recreated the signal and send it to the
unit. Almost every model/series of AC, even of the same
brand, there are differences in the protocol which makes it
hard to make a configuration file for a specific remote. Most
of the IR uses non-visible light to send sequences of 0’s and
1’s (digital 1 and 0) and operates on frequency of 38KHz and
also follows NEC protocol.

Fig.8 IR Sensors

The working is divided into four parts:
i. Measuring temperature
ii. Recording the signals
iii. Decoding the signals and recreating it.
iv. Sending the signal to the AC unit.

i.
Measuring temperature.
For measuring temperature, we used DS18B20 digital
temperature sensor. It is very cheap and has a good
efficiency. Digital temperature sensors are typically siliconbased IC. It contains ADC. Unlike analog temperature
sensors, calculations are performed by the sensor itself and
output the actual temperature value. The DS18B20 has
threeseparate pins for ground, Vcc and data. It follows single

Fig.9 DS18B20 Temperature sensor

ii.
Recording the Signal.
Install LIRC module/library into Raspberry pi. Then
edit/etc/modules file and add. Next, change (or create)
/etc/lirc/hardware.conf and add. Then edit /boot/config.txt and
add. Restart LIRC service Reboot the Raspberry pi.
To receive the data from the AC remote control run the
following commands. Point the AC remote to the Raspberry
pi (IR receiver) and with display pulses and spaces values on
the SSH.
iii.
Decoding the Signal.
When there is no signal, the infrared receiver will output 1 and
when the infrared receiver pulsing, infrared receiver will
output 0. As per NEC protocol, a leading pulse of
approximately 9 milliseconds with a 4.5 milli-seconds gap,
and then the actual 1’s and 0’s output will start. At the SSH
we get a trailing of 1’s and 0’s with pulse values. A logical
0 is 562.5 microseconds pulsed, followed by 562.5
microseconds whereas a logical 1 is 565.2 microseconds,
followed by 1687.5 microseconds. All the values are not exact
but close enough. Python Script for the getting the pulse
values A data of binary values is crated which is converted
into string and prepared to be sent.
iv.
Sending the signal to the AC unit.
To send the binary string value to the receiver a pigpio library
is used. The pigpio library has an ‘irSling()’ function which is
written in C programming language. It accepts parameters like
which frequency must be given to the signal, GPIO in
number, pulse durations, gap durations and many more
arguments After compilations the IR signals are send to the
AC unit.

V. RESULTS AND CONCLUSION
Prototype for smart office automation based on IOT using
RPI is efficiently researched and designed. This paper has
numerous features that aids in building the smart office
automation. With the use of this design, one can conserve
energy. Face recognition system is used to switch on and off
the light in the rooms of the office and also the lights in the
29
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corridor are controlled using face recognition. The
temperature of the air-conditioner is set automatically owing
to the changes in the weather outside the room. This prototype
is developed for controlling the lights, air- conditioner in
order to consume minimum power and energy.
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The following points are some future applications:
A. Human Detection
In this model there can be more upgrades like the switching
ON/OFF of the lights can be based on human detection using
office camera. A particular sub-area of a section of the
camera where there are no humans detected and still the lights
are ON can be switched OFF by training a Machine Learning
model to recognize human patterns and implanting a code to
efficiently switch OFF the lights in the absence of humans.
B. Presentation Room
Automation of the Presentation Room can be implemented
by automating the drawing of the curtains by using servo
motors, automated switching ON/OFF while in presentation
mode and automated switching ON/OFF of the projector.
C. Cafeteria
Appliances used in the cafeteria such as, coffee maker,
toaster and oven could be automated as well.
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Abstract— Multirotor being one of the most emerging
technologies is being researched on all over the world for its
limitless applications. Development from military to civilized
usage is being done on many types of multirotor. This proposed
design is capable to of delivering objects required at certain
locations where humans will take a lot of time to reach or
possibly cannot reach. A methodology for determination of
multirotor drone propeller characteristics is described. A
special formula with correction coefficient is derived to
calculate propeller thrust and power at different flight modes.
Our focus is to study, modify and develop our original
quadcopter used for sensing certain parameters of the
atmosphere to one that is capable of delivering essentials to
unreachable locations. This document proposes the design of an
efficient Quadcopter with altitude and GPS hold and GPS
linked to Blynk application. The Quadcopter has an STM32
flight controller that was programmed with the Arduino IDE
and has real time video transmission. It also consists of a
delivery box attached at the bottom of the drone.
Keywords— Gyroscope, Barometer, Sensor, ESC, Yaw, Pitch,
Roll, Thrust, GPS

I. INTRODUCTION
Quadcopter is an unmanned or manned aerial device, which
can be used for different applications. In this paper, it will be
a modification of a quadcopter system and a new application
in which it can be used and implemented. Quadcopter
structural model, basic components with block diagram,
hovering, stability, dimensions, and description of basic
movements will be presented and discussed. A quadcopter is
a multirotor copter that is elevated and propelled by four
motors. All the four arms have a motor and a propeller at their
ends each. The propeller direction along with the drone’s
motor rotation and speed, which make it’s flight and
maneuverability possible. The quadcopter’s flight controller
sends information to the motors via their electronic speed
control circuits (ESC) data regarding thrust, RPM and
direction. The flight controller will also combine IMU,
Gyroscope and GPS data before signaling to the quadcopter
motors on thrust and rotor speed. This quadcopter will also
consist of GPS linked with Blynk app and a delivery box
required for the stated application of delivering essentials.
Drones can be used for many commercial applications and
could become a critical part of IoT in the near future.
For Altitude hold function, we use barometer which senses
the air pressure and GPS sensor will give the GPS coordinates to make the Quadcopter stable. The GPS linked to
Blynk app will also make sure that it indicates the direction
of flight to the user flying it. We have used Gyroscope which
is a rotational sensor use to detect yaw, pitch, roll movements
of the Quadcopter and generate equivalent signals.

Gyroscope, GPS, barometer together form IMU (inertial
measurement unit), signals from the inertial measurement
unit is given the microcontroller which process the signal and
give equivalent signal to ESC (electronic speed controller)
that generates signals to drive the BLDC (brushless dc
motor). We have selected the motor and propeller on basis of
thrust we need, weight of the Quadcopter. We have selected
battery and ESC that depend on the current drawn by the
motor.
We have selected a “X” type frame for our Quadcopter. We
are also using NRF24L01 transceiver module which is a
reliable 2way RF solution. The operating voltage of this
module lies between 2 to 3.6V.
We have also used a mini camera and transmitter and
receiver for real time transmission of video for the flyer to
fly the quadcopter while observing the route of flight. The
GPS on the drone which will be linked to the Blynk app via
node MCU microcontroller which will indicate the current
location of the drone on Blynk app thus, allowing the flyer
the guidance of a map for flying the drone.
The widespread applications outshine the minor
disadvantages which can be easily rectified and hence this
makes it a very productive technology in current times. It is
predicted to come into full time existence in coming years.
II. LITERATURE SURVEY
A. Quadcopter history:
Etienne Oehmichen was the first scientist who experimented
with rotorcraft designs in the 1920s. Among the six designs
he tried, his second multicopter had four rotors and eight
propellers, all driven by a single engine. The Oehmichen
used a steel-tube frame, with twobladed rotors at the ends of
the four arms. The angle of these blades could be varied by
warping. Five of the propellers, spinning in the horizontal
plane, stabilized the machine laterally. Another propeller
was mounted at the nose for steering. The remaining pair of
propellers was for forward propulsion. The aircraft exhibited
a considerable degree of stability and controllability for its
time, and made more than a thousand test flights during the
middle 1920s. By 1923 it was able to remain airborne for
several minutes at a time, and on April 14, 1924 it
established the first-ever FAI distance record for helicopters
of 360 m. Later, it completed the first 1kilometer closedcircuit flight by a rotorcraft.
After Oehmichen, Dr. George de Bothezat and Ivan Jerome
developed this aircraft, with six bladed rotors at the end of
an X-shaped structure. Two small propellers with variable
pitch were used for thrust and yaw control. The vehicle used
collective pitch control. It made its first flight in October
1922. About 100 flights were made by the end of 1923. The
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highest it ever reached was about 5m. Although
demonstrating feasibility, it was, underpowered,
unresponsive, mechanically complex and susceptible to
reliability problems. Pilot workload was too high during
hover to attempt lateral motion.
Convertawings Model A Quadrotor (1956) was intended to
be the prototype for a line of much larger civil and military
quadrotor helicopters. The design featured two engines
driving four rotors with wings added for additional lift in
forward flight. This helicopter proved the quadrotor design
and it was also the first four-rotor helicopter to demonstrate
successful forward flight. Due to a lack of orders for
commercial or military versions however, the project was
terminated.

The operating voltage of the module lies between 1.9 to 3.6V,
but the logic pins are 5-volt tolerant, so we can easily connect
it to an Arduino without using any logic level converter.
The nRF24L01+ transceiver PA/LNA module communicates
over a 4-pin Serial Peripheral Interface (SPI) with a maximum
data rate of 10Mbps.
The PA stands for Power Amplifier. It boosts the power of
the signal being transmitted. LNA stands for Low-Noise
Amplifier. It takes the extremely weak and uncertain signal
from the antenna and amplify it to a more useful level.

B. Recent Development:
Recent quadrotors which are being manufactured and used
in aerospace industry are listed below:
i. Aermatica Spa's Anteos is the first rotary wing RPA

(remotely piloted aircraft) to have obtained official
permission to fly issued in the civil airspace, by the
Italian Civil Aviation Authority (ENAC),
ii. AeroQuad is an open-source hardware and software

project which utilizes Arduino boards and freely
provides hardware designs and software for the DIY
construction of Quadcopters.
iii. Open Pilot is a model aircraft open-source software

project.
Although drones as surveillance/sensor devices are already
common in security services or agriculture their use as
transportation devices is still in its initial levels. Drones are
able to lift weights of up to 2– 3 kg and conduct flight
missions in an urban radius. In addition to that, passenger
drones, so called ‘air taxis’, have already proven their
technical ability to transport passengers within or between
cities (Horváth and Partners, 2019).

Fig.1 NRF24L01+

ii.

ARDUINO UNO:

Arduino is an Italian open-source computer hardware and
Software Company as well as a project and user community
that is used to design and manufacture project kits for building
of digital and interactive devices and objects that can sense
and control the physical world. The arduino can be installed
with code and thus it can prove to be a very helpful device for
robotics as well as for advanced sensor-based projects. Due to
its easy use arduino is thus deployed in artificial intelligence
projects as well. The typical arduino board is as shown in the
figure below which includes of various mounted components
such as IC and ports for external connections. All these
components are mounted on the arduino.

C. Literature Review:
As Arduino is the flight controller board for our quadcopter,
we have taken help of Aeroquad library for the
implementation of various sensors in the board. Aeroquad
library is available freely under GNU liscence and is widely
used for sensor integration using Arduino boards. ‘Getting
Started with Arduino’ written by Massimo Banzi proved
to be very helpful in understanding Arduino concepts and its
usage. Also, tutorials on how to make a Quadcopter posted
on YouTube were also very helpful in getting insight of
building frame and completing wiring of the electronics
parts.
Fig.2 Arduino Uno

III. THEORY
A. Components:

i.

NRF24L01+TRANSRECEIVER PA/LNA
MODULE:

iii.
STM32F103C6:
STM32 is the main microcontroller used in the flight
controller on the quadcopter.

The nRF24L01+ transceiver PA/LNA module operates in 2.4
GHz worldwide ISM frequency band. It uses GFSK
modulation for data transmission. The data transfer rate can
be one of 250kbps, 1Mbps and 2Mbps. Here we will be using
the data rate of 250kbps.
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Features:
a.

Single-cycle
division

multiplication

and

hardware

b.

64 or 128 Kbytes of Flash memory

c.

20 Kbytes of SRAM

d.

Sleep, Stop and Standby modes

e.

VBAT supply for RTC and backup registers

f.

Serial wire debug (SWD) & JTAG interfaces

modes that allow optimizing for speed and current
consumption.

CRC calculation unit, 96-bit unique ID

Fig.5 MS5611

vi.

Fig.2 STM32F103C8T6

iv.

Frame:

Flame Wheel 450 is an excellent multi-rotor. With a Good
autopilot, it will even offer tremendous flight Features for low
altitude flight working in restricted space. The multirotor is
actually designed as a frame which makes it extremely light
and versatile, given the fact that owners can add or remove
certain technical elements.

Gyroscope:

The MPU-60X0 is the world’s first integrated 6-axis Motion
Tracking device that combines gyroscope, accelerometer, and
a Digital Motion Processor all in a single package. With its
dedicated I2C sensor bus, it directly accepts inputs from an
external compass to provide a complete 9-axis Motion Fusion
output. The MPU-60X0 Motion Tracking device, with its 6axis integration, on-board MotionFusion, and run-time
calibration firmware, enables manufacturers to eliminate the
costly and complex selection, qualification, and system level
integration of discrete devices. The MPU- 60X0 is also
designed to interface with multiple no inertial digital sensors,
such as pressure sensors, on its auxiliary I 2C port.

Specification:
Figure 3: Frame
Diagonal wheel Base: 450mm Frame weight 282g
Take off weight 800-1600g

Fig.6 FRAME

vii.
Fig.4 MPU6050

v.

MS5611 Barometer:

The MS5611 is a high precision pressure sensor
module and includes a linear pressure measurement element
and an ultra-low power 3 byte A/D converter with internal
factory calibrated coefficients. Its main function is to
convert the uncompensated analog voltage from the
pressure die to a 24-bit digital value and 24-bit value for the
temperature. The MS5611 provides different operations

Motor:

There are 2 main parts for a brushless motor. They are called
a stator and a rotor. The stator is the stationary part of the
motor while the rotor is the rotatory part of the motor. It
consists of a lot of other minor constituents such as bearings,
coil, magnets, shafts etc.
A motor size is based on the stator size. For example, if a
motor is sized as 2108, it means that the stator is 21mm width
and has 08mm height.
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x.

TS835 FPV 5.8G 600MW 48CH (2-6S)
Wireless AV Transmitter:
The mini camera attached at the front of the quadcopter is
used for recording the path of the quadcopter. This recording
is transmitted real time to the flyer via the wireless AV
transmitter so the flyer can observe the path the quadcopter
is on. Figure 10 shows the transmitter used in the
quadcopter. Some features are:
1. No. of Channels: 48CH
2. Antenna Gain: 2db
3. Frequency: 5.8G
4. Video Format: NTSC / PAL Auto
5. 48 CH compatible with all FPV 5.8g receivers.
Fig.7 Motor

viii. Electronic Speed Control Circuits:
An ESC controls the speed at which the motor must rotate
for the throttle which is applied. This throttle signal is
provided by the flight controller to the ESC. A brushless
ESC has 3 wires coming out of it. These are plugs or get
soldered onto the 3 wires coming from the motor.

Fig.10 Wireless AV Transmitters

1/3″ CMOS 1500TVL Mini FPV Camera
2.1mm Lens PAL / NTSC with OSD:
The flight of the quadcopter is recorded and observed by the
mini camera and a real time transmission is sent to the flyer
via the AV transmitter. Figure 11 shows the mini camera used
in the quadcopter.
Some of the features are:

xi.

Fig.8 ESC

As the figure 8 illustrates, the direction of rotation of the
motor is dependent on the order of connection of the
wires. Connecting the 3 wires from the top to bottom in
shown order will make the motor to spin clockwise and
swapping any 2 wires will make the motor to spin in the
counter clockwise direction.

ix.

Propeller

For the quadcopter to elevate from the ground, a force must
be created, which equals or exceeds the force of gravity. This
is the basic idea behind aircraft lift, which controls the
upward and downward motion. The motor design and
propeller direction are used for propulsion to handle the force
of gravity against the quadcopter. The rotation of the
propeller blades push air downwards. All forces come in pairs
which means for every action force there is an equal and
opposite reaction force. Therefore, as the rotor pushes down
on the air, the air pushes upward on the motor. The faster the
rotors spin, the greater the lift and vice-versa.

1. Lens: 2.1mm
2. Min illumination:0.001Lux/1.2F
3. Power: DC 5V-30V
4. Electronic Shutter Speed: PAL
5. Horizontal Resolution:1500TVL
6. Day/Night:Auto/Color/B*W
7. Signal System: PAL/NTSC (OSD Internal
adjustable)

Fig.11 Mini FPV Camera13

Fig.9 Propeller
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xii. 5.8G UVC OTG Android AV Phone Receiver:
When the real time transmission is sent to the flyer via the
AV transmitter, it is received by the flyer on this Android AV
Phone Receiver which can be connected to a smart phone to
observe the real time path of the drone. Figure 12 shows the
receiver used in the quadcopter.
Some features are:
1.
2.
3.
4.
5.

Model: ROTG01
Name: UVC OTG FPV Receiver
Channel: 150CH
Power Supply: 5V (by smartphone)
Connector: SMA Female

Fig.14 Landing Gear

xv. Node MCU ESP8266:
The node MCU module is used to connect make the GPS
location of the drone available on the Blynk application on
android phones. Figure 15 shows the Node MCU module:

Fig.12 Android AV Phone Receiver

xiii.

UBLOX NEO-6M GPS Module:

This GPS module is used for providing the current location
of the drone when it is linked to Blynk app. An indicating dot
will be shown on the app screen indicating the position of
drone while it is in flight. Figure 13 shows the GPS module
used in the quadcopter.

Fig.15 NODE MCU ESP8266

xvi. Jio Hotspot:
This hotspot will be used to provide internet connection to
the node MCU module to stay connected to the Blynk app.
Figure 16 shows the Jio hotspot dongle:

Some features are:
1. 5Hz position update rate.
2. The cold start time of 38 s and hot start time of 1 s.
3. Configurable from 4800 to 115200 Baud rates
4. Separate GPS antenna.

Fig.16 JIO HOTSPOT

B. BLOCK DIAGRAM

Fig.13 UBLOX NEO 6m GPS

xiv.

Landing gear:

This is attached at the bottom to ensure safe landing of the
quadcopter without damaging the delivery item and the
quadcopter itself. It gives the quadcopter adequate height to
land safely. Figure 14 shows the landing gear of the
quadcopter. Some features are:
1. Color: black
2. Material: ABS Plastic
3. Length: 200mm
4. Ground Clearance: 150 mm
5. Compatibility: Q450 and S500 Frames
6. Weight: 75 (each landing gear)

Fig.17 BLOCK DIAGRAM OF QUADCOPTER SYSTEM
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IV. WORKING
The maneuvering of the drone uses wireless communication
aided by NRF24L01+ trans receiver PA/LNA modules which
connect the remote control to the flight controller. The
remote control has been made using Arduino UNO, these
modules and a joystick.one NRF module configured to be a
transmitter is connected to the Arduino uno on the remote
control. The other NRF module configured to be a receiver is
connected to the STM32. i.e., the flight controller on the
drone. Figure 17 represents the block diagram of quadcopter
system.
The quadcopter’s flight controller sends data to the motors
via their electronic speed control circuits (ESC), The data is
regarding thrust, RPM and direction of rotation of motors.
The flight controller also combines IMU, Gyroscope and
GPS data before sending signals to the drone motors on thrust
and speed.
While the drone and quadcopter technology used in current
times is novel and modern, it still uses the old principles of
aircraft flight, gravity, action and reaction pairs.
Mathematics is used to calculate quadcopter motor thrust
while aircraft aerodynamics is used for propeller design and
the movement of air above, below and around the quadcopter.
Basically, the movement of the joy sticks sends signals via
the NRF modules to the central flight controller. This central
flight controller sends this data to the ESCs of each motor
which in turn direct its motors to increase or decrease speed
as per command received. The joystick helps maneuver the
drone in different directions. The mini camera connected in
the drone records the video of the path or route on which the
quadcopter flies. This video is transmitted real time via the
wireless audio-visual transmitter and received by the android
audio-visual receiver which can be connected to a smart
phone for viewing the received video. The GPS NEO 6m is
linked to the Blynk mobile application via node MCU, thus
the location of the drone is visible on Blynk to the flyer of the
drone. A hotspot dongle is used to keep Node MCU module
connected to Blynk app. The delivery box attached to the
bottom of the drone is used for possession of the item to be
delivered. Figure 18 shows the actual picture of quadcopter.

V. RESULTS AND CONCLUSION
Thus, when the flyer is contacted for the requirement of a
certain item, the flyer is also provided with the location of
delivery. This location is inputted on the Blynk app by the
flyer and the flight is commenced. The GPS on the drone
provides the current location of the drone to the flyer by an
indicating dot on the Blynk app screen thus guiding the
flyer with route to be taken. The real time video
transmission allows the flyer to view the flight route on his
smart phone and fly the drone without hitting obstacles and
damaging the drone or the item in possession. Thus, the
drone reaches its intended location and delivers the item in
possession much.

VI. APPLICATIONS
The intended application of this project is to develop a
drone consisting of real time transmission and GSP linked
with Blynk app which will allow the drone to deliver
essential items to places where humas take time to reach or
cannot possibly reach. Some applications and benefits of
this project are:
1. Faster delivery of items: In case of an emergency,
if a person is in immense need of a certain medicine, then
the drone will deliver the medicine by air to the person in
lesser time than a human can travel by road in the everincreasing traffic jams. This saves a lot of time of delivery
which may be a matter of life and death. Thus, the drones
are a great asset when it comes to faster delivery.
2. Delivery at difficult terrains: In case of delivery of
items required at a rough terrain where humans find it
difficult to reach, drones can fly very easily over the
terrain and deliver the desired item.
3. Reduced travelling costs: For a far distance
delivery, a drone will be more financially efficient than
any other means of delivering of parcels. Thus, travelling
costs acquired are lesser.
VII. CONCLUSION
Information technologies provide new possibility for lot of
problems. Drones are an incredible technology advanced in
few years. For this project We have designed a CAD model
of our quadcopter and we have simulated in software which
helps us to understand it’s working at different altitude. We
have used frame 450that weighs around 282g. Our total
weight with all the motors, Gyroscope, bread board weighs
around 700g. We have used Gyroscope MPU-60X0,
brushless motor, Arduino IDE, Barometer, GPS Sensor, etc.
which are not very expensive and perfectly fits for our drone.
Our drone has various applications, but our main aim is to use
this in agriculture sector and Climate change.

Fig.18 QUADCOPTER

VIII. FUTURE SCOPE
Drones can be used for many commercial applications and
could become a critical part of IoT in the near future.
Manufacturers must develop secure, reliable tools and
features. This is a huge opportunity for drone manufacturers
who will also start to use similar applications, tools and
36
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interfaces. The market for commercial/ civilian drones is
expected to grow at a compound annual growth rate (CAGR)
of 19% between 2015 and 2020.
Further, this project can be modified by making it
autonomous having unmanned flight. The drone then will be
able fly independently, without any person manually
controlling it by a remote control. This can be done by
including certain obstacle detection sensors and coding the
GPS to store waypoints. The flight controller can be coded
in such a way that the drone stops at certain locations or
waypoints and make multiple deliveries.
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Abstract— In recent years, the reliability of news on various
social media platforms has burgeoned. However, it comes at the
cost of dubious trustworthiness and consequential risk of
exposure to “fake news”. The objective of this paper is to figure
out which classification model ascertains false features of the
article accurately. It has been observed that the proposed
system when tested on political datasets using machine learning
models such as SVM Classifier and Logistic Regression
classifier has the highest precision in discerning fake. A website
is henceforth designed to test the credibility of a news article.
Keywords— Fake News, Political News, SVMC, Logistic
Regression, DJANGO framework

I. INTRODUCTION
The ascent of fake news during the 2016 U.S. Official
Election featured not just the threats of the impacts of fake
news yet in addition the difficulties introduced when
endeavouring to isolate FALSE news from GENUINE news.
Fake news might be a moderately new term however it isn't
really another wonder. Fake/ Counterfeit news has actually
been around at any rate since the appearance and fame of
uneven, sectarian papers in the nineteenth century [2].
Nonetheless, propels in innovation and the spread of
information through various sorts of media have expanded
the spread of phony news today. The social network sites, in
particular, are a major source of fake news because of the
freedom to share anything, enabling users to participate
actively and perhaps influence them to diffuse misleading
information [4]. Bogus news undermines serious media
coverage and makes it difficult for journalists and other social
media platforms to spread genuine news.
Proliferation of news that aren’t genuine puts the society into
a peril state [6]. It has been observed that spam messages and
fake news have resemblances, having common features such
as false information, usage of limited words, grammatical
mistakes, containing emotionally coloured information that
affect the user’s viewpoint [13]. The risky impacts of fake
news, for example, in which a man assaulted a pizza joint
because of an inescapable phony news story. This story
alongside investigation from given
proof that people are not truly adept at identifying counterfeit
news. Thus, the inquiry remains whether machines can make
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a superior showing. There are two techniques by which
machines could endeavour to tackle the phony news issue in
a way that is better than people. The first is that machines are
better at distinguishing and monitoring than people, for
instance it is simpler for a machine to recognize the most of
action words utilized such as "recommends" and "suggests"
versus, "states" and "demonstrates." Additionally, machines
might be more proficient in reviewing an information [11].
Distinguishing counterfeit news is a layered process that
includes examination of the news content to decide the
credibility of the news article. Amalgam of various kinds of
data make the analysis procedure troublesome. Moreover,
raw information gathered is constantly expected to be
unstructured and holds missing values in the information. As
phony news creates the huge, fragmented, unstructured, and
boisterous data [2], raw data pre-processing is consequential
to clean and structure the data prior to feeding it into
detection models. After that, the models selected that give the
best accuracy: Support Vector Classifier, Logistic
Regression classifier are used to detect the veracity of the
news article [10]. The results of each model turned out to be
of highest accuracy, but to achieve more efficiency the mean
of these models was taken. The accuracy of the proposed
system is great and helps to solve the biggest concern of the
society.
II. LITERATURE SURVEY
[1] S. Gilda, "Evaluating machine learning algorithms for
fake news detection," in 2017 IEEE 15th Student Conference
on Research and Development, 2017, pp. 110–115.This
paper utilizes a dataset acquired from Signal Media and a
rundown of sources from Open Sources. We test our dataset
on different order calculations - Support Vector Machines,
Stochastic Gradient Descent, Gradient Boosting, Bounded
Decision Trees, and Random Forests. We find that TF-IDF
of bi-grams took care of into a Stochastic Gradient Descent
model recognizes sources with a precision of 77.2%, with
PCFGs affecting review. The term 'counterfeit news' became
regular speech for the issue, especially to depict really
mistaken and deluding articles distributed generally to bring
in cash through site hits. In this paper, it delivers a model that
can precisely foresee the probability that a given article is
phony or not. We find that while bi-gram TF-IDF yields
prescient models that are profoundly successful at
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characterizing articles from inconsistent sources, the PCFG
highlights do little to add to the models' viability.
[2] S. Shabani and M. Sokhn, "Hybrid machine-crowd
approach for fake news detection," in 2018 IEEE 4th
International Conference on Collaboration and Internet
Computing, 2018, pp. 299–306.This venture planned a
publicly supporting errand that use the factchecking aptitudes
of online group laborers to assess news content,
accomplishing an exactness of up to 84%. They planned a
mixture of false news discovery framework as a compromise
between precision, inertness and cost. Another phony news
related dataset is LIAR, which contains political explanations
gathered from the PolitiFact. Convolutional Neural Network
model that investigations the content assertions + all
metadata accessible, to accomplish a precision level of 27%.
This model proposes a half breed attention based Long Short
Time Memory model that examinations the profile of the
speakers, explicitly considering the speakers' record of loan
repayment detailed a precision of 41.5%. In any case, this
methodology carefully depends on outside data about
speakers, which data isn't usually accessible. The record data
as an element alone altogether adds to the accomplished
higher exactness. This methodology has low exactness while
arranging proclamations originating from new speakers
without history or speakers with helpless record as a
consumer. It introduced a dataset of false news and ironical
stories that are hand-coded, checked, and on account of false
news, incorporate disproving stories. The dataset contains
283 fake reports and 203 ironical stories browsed an assorted
arrangement of sources. The underlying investigation of this
double grouping issue reports a precision of 79.1%achieved
by utilizing a Naive Bayes based order model. Separating
between fake news and sarcastic reports is anything but an
insignificant errand. The election of this dataset is based on
the fact that it has been used previously in other work with
good results, Besides TI-CNN dataset, the Fake News Corpus
was used for testing and fine tuning the models.
[5] M. Granik and V. Mesyura, “Fake news detection using
naive Bayes classifier,” in 2017 IEEE First Ukraine
Conference on Electrical and Computer Engineering
(UKRCON), 2017, pp. 900–903.]
This paper includes two frameworks for duplicity
identification dependent on help vector machines and Bayes
classifier individually. The precision of the location
accomplished by the framework is around 70%. This article
depicts a straightforward phony news discovery technique
dependent on Bayes classifier. The objective of the
exploration is to look at how this specific strategy functions
for this specific issue. They purposely distribute tricks,
publicity and disinformation indicating to be genuine
information – regularly utilizing web-based media to drive
web traffic and intensify their impact. The principle objective
of phony news sites is to influence the popular supposition
on specific issues. There are a few persuasive articles about
programmed misdirection recognition. In this paper, creators
depict their technique for fake news location dependent on
the input for the particular news in the microblogs. This paper
includes two frameworks for duplicity identification
dependent on help vector machines and Bayes classifier
individually. The precision of the location accomplished by
the framework is around 70%. This article depicts a

straightforward phony news discovery technique dependent
on Bayes classifier. The objective of the exploration is to look
at how this specific strategy functions for this specific issue
given a physically named news dataset and to help utilizing
man-made reasoning for counterfeit news recognition.
[8] S. Singhal, R. R. Shah, T. Chakraborty, P. Kumaraguru,
and S. Satoh, "SpotFake: A multi-modal framework for fake
news detection," in 2019 IEEE Fifth International
Conference on Multimedia Big Data, 2019, pp. 39–47. All
the discoveries from the review are recorded underneath. Our
investigation shows that the veracity of the substance is
essential to 98% of the individuals. 17% of individuals are
not generally secure with what is named as Fake News. This
is a major concern since individuals ought to know of the
presence of phony news and recognize what are the results of
such news and how it can hurt individuals. Approximately
91% respondents accept that conventional sources are more
dependable sources to get news in correlation with OSM.
This inquiry the believability of any data acquired by means
of OSM. We locate that 44.3% of individuals are not
effective in distinguishing whether they are perusing
counterfeit information. This implies that phony news is
made so that clients can't arrange it as phony. This plainly
demonstrates the need of planning a computerized
framework to help identify counterfeit news. Initially, around
71% of individuals accepted that it would be simple for them
to recognize genuine what's more, counterfeit news when
given two modalities. At that point different questions with
respect to the equivalent were inquired. The commitments of
this paper incorporate the crude dataset has many missing
qualities spread over numerous sections. They effectively
measured the missing straight out and consistent qualities by
unmitigated imputer and mean imputer. They treated fake
news recognition as a multi-class grouping issue.
Conventional AI classifiers, for example, Support Vector
Machines Support Vector Machines: Support vector machine
has incredible significance in taking care of grouping issues
comprising of nonlinearly detachable classes. Choice Trees:
Decision Trees is a regulated characterization and relapse
model that depends on the choice principles got from the
information highlights. Then again, here and there this model
could make over-complex trees.
[10] S. Sadiq, N. Wagner, M.-L. Shyu, and D. Feaster, "High
dimensional latent space variational AutoEncoders for fake
news detection," in 2019 IEEE Conference on Multimedia
Information Processing and Retrieval, 2019, pp. 437–442.
The proposed technique depends on the way of thinking of
displaying complex non-social setting in regular language for
example, mockery and parody utilizing variational
autoencoders (VAEs). The VAEs help to acquire unravelled
embeddings of phony news as high dimensional idle
portrayals. As far as they could possibly know, this is the first
endeavour to utilize idle portrayals to arrange fake news. The
acquired outcomes uphold their inspiration that VAEs play a
pivotal function in bunching writings in the shrouded space
and creating a high score when contrasted with the other
exploration groups that participated in the test.
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III.

BLOCK DIAGRAM
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IV.METHODOLOGY
We used the following learning algorithms in conjunction
with our proposed methodology to evaluate the performance
of fake news detection classifiers.
Linear Regression: Linear Regression is a direct model, for
example a model that accepts a direct connection between
the information factors (x) and the single yield variable (y).
All the more explicitly, that y can be determined from a
direct blend of the info factors (x). When there is a solitary
info variable (x), the technique is alluded to as basic straight
relapse. When there are various info factors, writing from
measurements frequently alludes to the strategy as
numerous linear regressions. Various strategies can be
utilized to get ready or train the straight relapse condition
from information, the most widely recognized of which is
called Ordinary Least Squares. It isn't unexpected to
consequently allude to a model arranged this path as
Ordinary Least Squares Linear Regression or simply Least
Squares Regression [11].
The portrayal is a direct condition that consolidates a
particular arrangement of info esteems (x) the answer for
which is the anticipated yield for that set of information
esteems (y). Thusly, both the info esteems (x) and the yield
esteem are numeric. The direct condition appoints one scale
factor to each information worth or segment, called a
coefficient and addressed by the capital Greek letter Beta
(B) [13]. One extra coefficient is likewise added, giving the
line an extra level of opportunity (for example going all over
on a two-dimensional plot) and is regularly called the catch
or the predisposition coefficient. For instance, in a
straightforward relapse issue (a solitary x and a solitary y),
the type of the model would be: y = B0 + B1*x
In higher measurements when we have more than one
information (x), the line is known as a plane or a hyperplane. The portrayal along these lines is the type of the
condition and the particular qualities utilized for the
coefficients (for example B0 and B1 in the above model). It
isn't unexpected to discuss the intricacy of a relapse model
like direct relapse [16]. This alludes to the quantity of
coefficients utilized in the model. At the point when a
coefficient gets zero, it successfully eliminates the impact of
the info variable on the model and in this way from the
expectation produced using the model (0 * x = 0). This gets
applicable in the event that you take a gander at
regularization strategies that change the learning calculation
to lessen the intricacy of relapse models by squeezing the
supreme size of the coefficients, driving some to nothing.
Support Vector Machine Classifier: The target of the help
vector machine calculation is to discover a hyperplane in a
N-dimensional space (N — the quantity of highlights) that
unmistakably characterizes the information focuses [19]. To
isolate the two classes of information focuses, there are
numerous conceivable hyperplanes that could be picked.
Our goal is to locate a plane that has the greatest edge, i.e.,
the most extreme distance between information purposes of
the two classes. Boosting the edge distance gives some
fortification so future information focuses can be
characterized with more certainty.
Hyperplanes and Support Vectors: Hyperplanes are choice
limits that help order the information focuses. Information

focuses falling on one or the other side of the hyperplane can
be credited to various classes. Likewise, the element of the
hyperplane relies on the quantity of highlights. On the off
chance that the quantity of info highlights is 2, at that point
the hyperplane is only a line. In the event that the quantity
of info highlights is 3, at that point the hyperplane turns into
a two-dimensional plane [14]. It gets hard to envision when
the quantity of highlights surpasses 3. Backing vectors are
information focuses that are nearer to the hyperplane and
impact the position and direction of the hyperplane.
Utilizing these help vectors, we augment the edge of the
classifier. Erasing the help vectors will change the situation
of the hyperplane. These are the focuses that help us
construct our SVM [3].
Enormous Margin Intuition: In strategic relapse, we take the
yield of the direct capacity and squash the incentive inside
the scope of [0,1] utilizing the sigmoid capacity. On the off
chance that the crushed worth is more noteworthy than a
limit value (0.5) we dole out it a name 1, else we dole out it
a mark 0. In SVM, we take the yield of the direct capacity
and if that yield is more noteworthy than 1, we distinguish it
with one class and if the yield is - 1, we recognize is with
another class. Since the limit esteems are changed to 1 and 1 in SVM, we get this fortification scope of values ([-1,1])
which goes about as edge.
Cost Function and Gradient Updates: In the SVM
calculation, we are hoping to expand the edge between the
information focuses and the hyperplane. The misfortune
work that boosts the edge is pivot misfortune. The expense
is 0 if the anticipated worth and the genuine worth are of a
similar sign. On the off chance that they are [8] not, we at
that point ascertain the misfortune esteem. We likewise add
a regularization boundary the expense work. The goal of the
regularization boundary is to adjust the edge expansion and
misfortune. Subsequent to adding the regularization
boundary, the expense capacities look as beneath.

V. WORKING PRINCIPLE
We began with the possibility that the phrasing of fake news
is unmistakable from that of standard news, and that AI can
recognize this distinction. In our own assessment of fake
news stories, we discovered generally regular utilization of
terms apparently expected to motivate shock. We
additionally found the composing ability clear in such
articles was for the most part extensively lesser than that
obvious in standard news. In view of these things, we had
some premise to start constructing our model to sort
counterfeit news from the rest. We found 2 informational
indexes that meet this measure. The first is the interactive
media bias chart from Ad Fontes Media. The other
informational collection we'll be utilizing is the
FakeNewsNet informational index. Normalized the scoring
framework by giving a 'fake' rating to the entirety of the
things from FakeNewsNet's politifact_fake.csv, and a 'real'
rating to all things from the politifact_real.csv document [6].
When we have our informational indexes, our next errand
will be to consolidate those informational collections into a
solitary data set table that we would then be able to use to
extricate the content we'll be working with. We utilize the
Django ORM for dealing with an association of our data set.
The primary piece of this program is harvester.py. In the
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main segment of reaper, we need to do some underlying
arrangement to permit our DJANGO program to run from
the order line instead of by means of a web interface. We
previously utilized Pandas to peruse in the CSV record with
our URLs and scores. At that point we send it off to our
parser and save the subsequent content in body text. The
cycle for the Media Bias Chart information is comparative,
we simply need to separate the quality_class by every 1/4 of
the quality score from Media Bias Chart [6].
Functions

Description

Strainer.py

Scrapes the web page using
BeautifulSoup and
uses
PorterStemmer to stem the
words and keep only the
relevant information

Harvester.py
Reads
the
(harvest_Politifact_data ‘politifact_data.csv’
)
inserts each row
in
‘Articles’
table of
database

file
and
the
the

Harvester.py
(harvest_MBC_data)

Reads
the
file
‘MediaBiasChartData.csv’
and inserts each row in the
‘Articles’ table of the
database

dict_builder.py

Reads all the records from
Articles table and inserts all
the words in DictEntry table
of the database

Index function

Scrapes the given article and
applies all 3 models SVC and
Logistic Linear Regression
Model and the average of
their scores is considered as a
final score. The final score
depicts the probability of
news being fake

Fig.1 Description of the Functions used

We should restrict the quantity of words we're taking a
gander at. We need to be certain those words are genuine
English words and we need to just save the word stem. This
errand will be in the class SoupStrainer we experienced in
reaper. First is our arrangement of imports. We'll utilize
BeautifulSoup for parsing the HTML, urllib3 for stacking
the site pages from the net, and PorterStemmer to do the
word stemming. Presently when we run harvester.py, we
will end up with a full arrangement of models with stemmed
genuine words, a URL, and a quality_class that advises us
on the off chance that it is phony or genuine. Whenever we
have stacked the required Django libraries, we fabricate a
python word reference utilizing any words as of now in our
sanctioned words word reference table. This will appoint an
essential key ID to each word, and those will be numbered
successively. Along these lines, when we are building a

model, we can utilize the essential key as the segment
number to refresh for a specific model, and be certain a
similar segment implies something very similar for each
model. Note that on the off chance that you at any point need
to overwhelm the word reference and modify, you'll
additionally have to go reset the essential key counter.
Venturing back, we currently have an informational index to
work with and we have an approach to show which words
exist in a specific model. We have (in our dataset) 20,870
words and 2,500 novel models with scores. Presently we are
prepared to start learning our models. The difficulty we face
is to arrange the information into 1 of 4 potential classes,
Fake, Dodgy, Seems Legit, and Real. This is an issue for a
classifier model. The library of models we're utilizing is
scikit-learn. We'll test a few models and see which functions
admirably. I figure this sort of issue would be extraordinary
for a support vector machine or a neural network. For each
article, we presently have a duplicate of the content as
stripped-down and stemmed words. Every one of those
words has an exceptional ID. We will fabricate every model
as a NumPy column vector, with each example[n] will be 1
if word ID n shows up in the article, and 0 in any case. At
that point we stack each one of those column vectors into an
immense 20,870 x 2,500 framework. At that point we will
store the quality class given by our informational collection
in a section vector, and utilize this framework and segment
vector for preparing and testing our model. The incredible
thing about utilizing an amazing library like SciKit is that
the rudiments of this interaction are the equivalent for a few
unique models like Logistic Regression and Support vector
Machine Classifier
Deciphering these numbers, Precision Score, 0.9234. This
implies 92.3% of our expectations were exact. Since we
have 4 classes, an irregular theory would have created an
exactness of 25%, so this is really an improvement [5].
Disarray network: This arrangement of 16 numbers gives us
some extremely intriguing data. We have plotted it beneath
in a more coherent configuration. The lines are each for a
class anticipated class, and every segment has the genuine
class. The number at the convergence of the line and
segment is the quantity of the genuine class anticipated as
each anticipated class. Thus, for example, the number 44
that you see on the subsequent line, second segment is the
quantity of models where the genuine class was 2, and the
anticipated worth was additionally 2. The 28 you find in the
following segment of a similar column is the quantity of
models that were really a 2 yet our model anticipated a 3.
Notice that among articles that are really a 1, there is solid
weighting toward the 1/2 finish of the scale. Additionally,
on the base line we have models that are really reviewed a
4, and notice that the last 2 sections are overwhelmingly
greater than the initial two.
Saving our models for this piece of the undertaking, we
made another record called class_saver.py. Along these
lines, we can stack the information 1 time, run and test every
one of the two top models, and save them utilizing pickle.
We'll set up our current circumstance and afterward put our
main three models into an iterable python word reference
[12]. Next, we will go through the picked models, train
them, and choose if we need to keep them. Note that these
models have arbitrary in statements and running them more
than once will create marginally various outcomes, so you
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need to take a look at their insights to be certain you have a
decent one.
Here we can re-utilize a ton of code. In case you're tracking
with in the vault, we're currently going to work with
classify_news.py. After we do our standard arrangement of
including the necessary imports and setting up Django for
our ORM access, we next need to stack up our 3 models
planned previously.

Technology Stack

Functions

BeautifulSoup

Scraping of web pages

NLTK

Fig.3 World Cloud of Real News Dataset

Here Fig.3. represents the Word Cloud for the URLs
labelled as ‘Fake’ and Fig.4. represents the Word Cloud for
the URLs labelled as ‘True’. Fig.5. represents the most
frequently encountered words in the ‘Fake ’Dataset and
Fig.6 represents the most frequently encountered words in
Real Dataset.

NLP Functions

PorterStemmer

DJANGO

Stemming i.e., reducing words to
their root words for example,
processing->process,
connection>connect

Fig.5 Frequent words in Fake News Articles

Back-end Framework

SQLite

Database

HTML, CSS

Front-end Web Designing

Fig.2 Technologies used in the project

VI. RESULTS
Pre-processing:
Fig.6 Frequent words in Real News Articles

Model Building:
After splitting the dataset into a training set by 67% and
testing set by 33%, we trained several Machine Learning
Classifiers and recorded the percentages of their Accuracy,
Precision, Recall and F1 scores

Fig.3 World Cloud of Fake News Dataset

Fig.7 Scores across all the models
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Here we observe that Support Vector Machine Classifier,
Linear Regression and Multilayer Perceptron Classifier
secures the Top 3 position amongst all the models. The trend
of accuracy amongst the models can be observed from the
following chart in Fig.5

So, for the final application of DJANGO framework and
launching a web app we take the average of the first two
models as explained in the working principle. We also were
able to develop a research gap of 4.5% in the accuracy of the
support vector machine classifier as compared to the other
models previously developed on the similar dataset.

VII. CONCLUSION
The aim of this paper is to explore the pre-eminent technique
for detecting bogus news. Fake news has a great impact on
the users. Humans, nowadays, gravitate towards anything
that is put on social media (For Example: WhatsApp,
Facebook, etc.) Almost 1 in 2 Indians are prey to fake news.
It causes havoc into the society and users fall prey to the
misleading information. Thus, this project has a mammoth
effect on the society. Hence, it was consequential to find the
particular model which outperforms others for a given
problem. Upon testing various models, we observed that
Support Vector Machine Classifier and Logistic Regression
these two methods showed the highest accuracy in detecting
phony news. To achieve more accuracy and efficiency, we
took the average of the aforementioned models. An
interactive website is designed to exhibit the output given by
the model. An URL of the news article is to be taken as input
and the output displays whether the article is fake or not.
This project will help users check the credibility of the
article or news.

VIII.

Fig.8 Accuracy across all the models

Here we also see the trendline between different models in
terms of their precision, recall and F1 scores

FUTURE SCOPE

The research in the field of fake news detection is emerging
having exiguous datasets. This paper has models running
against the existing political datasets, demonstrating that the
models perform accurately against it. Owing to no data on
real-time news, or concerning the current affairs, this project
conspicuously has scope for development in the future.
News article data can be deemed as the datasets for the
current affairs in the upcoming years. Similarly, there is no
dataset existing on fake images (with textual content written
on it) at the moment. This paper can aid to discern between
the fake news image and the genuine one with the help of
the data in the datasets garnered from Facebook, Reddit, etc.
in the future. Also, this project primarily focuses on one
language, which is English. However, news is available in
various languages across the world, this website will be
futile to news that are not in the specified language.
Therefore, an application can be fabricated that will help
users from different parts of the world to check the
credibility of the article/news in their own language.
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Abstract—Since intrusive technique for glucose level estimation
is agonizing and harms the nerves, non-obtrusive strategy is
utilized as another option and this is where we characterize the
need of our task as the patient experiencing less agony if this
non-intrusive glucose estimating gadget is utilized. Glucose
esteems will be estimated by a non-intrusive strategy where NIR
is sent through the fingertip and over-systolic pressing factor is
applied to the finger to stop the progression of blood for a time
of 30 seconds. The reaction of the optical sign in this way
acquired is concentrated by playing out the FFT investigation
utilizing the spectrum analyzer.
Keywords—Glucose Monitoring, GSM, Non-Invasive Method,
NIR, Website

I. INTRODUCTION
Diabetes is probably the greatest test looked by the
individuals in the 21st century which has influenced a great
many individuals around the world. It is answerable for the
reason for visual deficiency, coronary illness, stroke,
heftiness and renal disappointments. Blood glucose is the
principle wellspring of energy in our body. Glucose is created
from the food we eat. Diabetes influences body's capacity to
create insulin, which is a hormone that is expected to handle
blood glucose.

with the intrusive method for glucose noticing methodology
for assurance of glucose. The Scope of our undertaking is
basically to screen glucose level in Human's body tissues
which is critical to maintain a strategic distance from
entanglements of diabetic and harm to organs and to build up
a straightforward, dependable, easy and convenient gadget
for glucose estimation.
On the basis of latest advances in non-obtrusive glucose
observing reasons that optical strategy is one of the easy
and promising techniques that can be utilized for nonintrusive blood glucose estimation.
Three distinct tests (arm, finger, ear flap) were intended to
gauge blood glucose utilizing 940 nm NIR LED. Producer
and identifier are put on the contrary side of the finger to
recognize the reflected signals appropriately. By estimating
the force of the light gotten subsequent to going through the
finger, blood glucose level can be determined. And afterward
a site is made to show and store the deliberate glucose level
alongside date and time in a content record which can be seen
whenever required.
II. EXTENSIVE LITERATURE SURVEY
[1]

Diabetes is caused when our body's sugar level or glucose
level is high. Insulin is a chemical made by pancreas which
makes the blood pass on glucose to all cells in our body. A
portion of the time our body doesn't make sufficient insulin
causing glucose to stay in our blood without showing up at
the body's cells. As such blood glucose levels in our body
gets too high causing diabetes. Consequently, glucose level
ought to be checked by following serious eating routine and
insulin mixtures. Intermittent and self-checking of blood
glucose level is significant for the patients encountering
diabetes.

Non-invasive blood glucose measurement by near infrared
spectroscopy by Simon C.H Lam, Joanne W.Y. Chung, K.L.
Fan. A non-obtrusive methodology is the easy technique for
blood glucose estimation. Notwithstanding, no noninvasive
blood glucose meter right now being used has given reliably
dependable outcomes, because of many meddling vague
physiological signs during the estimation (particularly for
long haul estimation). the drawn out instability may be
expected to the physiological contrasts among subjects and
time float factors. Along these lines, diabetic patients
actually need to depend on difficult finger-prick examining
for day by day glucose estimation.
[2]

As the illness is considered as one of the huge death
supporters in non-irresistible afflictions the current strategy
uses self-checking glucose meter, these methodologies are
prominent. The standard hindrance of such method is that, it
requires pricking of finger, isolating the blood from lower
arm and doing substance assessment which uses test strips.
This in like manner gives torture and trouble due to standard
finger pricks. Non-intrusive techniques are more important
and customer neighborly. It diminishes the clinical benefits
cost and different inconveniences drew in

Blood glucose level monitoring by noninvasive method
using near infra red sensor by P. Daarani and A.
Kavithamani. In this paper, when a light beam goes through
organic tissues, it is both consumed and dissipated by the
tissues. Light dispersing happens in natural tissues because
of the confound between the refraction file of extracellular
liquid and the films of the cells.
After being implemented successfully, this system can
correctly guide blind people so that they can locate the desired
object and thus making their life a little bit easier.. For
example, if a person needs to find the house keys, he/she could
just move around and when the input house keys is given, the
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R-pi camera scans for that particular object in every frame and
after locating it, the audio or buzzer feedback helps him/her to
get it. After recognizing the object the conversion is done
using a specific methodology. Matching the object with the
dataset results to ensure the obstruction that comes into the
way is the most important task. When matching is done the
application gives the voice command by using the speech
module device. This system would convenient to use and
would make them independent in many ways. The audio
output given by a speaker or buzzer would make them alert
and inform them of the nearby object that they are going to
avoid to encounter. Thus it helps in two ways- find and
locating necessary objects and avoiding obstacles and other
difficulties. All the mentioned hardware would be installed on
a blind stick which will assist the blind person to locate
different objects.

The sensing unit consist of an NIR LED and detector
(photodiode) having a peak sensitivity at 940nm. The
wavelength is justified as most of the non-invasive
spectroscopy applications work in wavelengths of range 850
nm -1080 nm. The transmitted signal is detected by the
photodetector. The output current of the photo detector is
converted into voltage signal with help of a load resistor and
then it is filtered using a low pass filter and amplified. This
amplified signal is fed to STM32F103C8T6 microcontroller.
The inbuilt ADC block is used for converting the received
analog signal to digital form. Digital band pass filters are

III. THEORY

A.

Working Principle

At the point when a light beam goes through organic tissues,
it is both consumed and dissipated by the tissues. Light
dissipation happens in organic tissues because of the
crisscross between the refraction record of extracellular
liquid and the films of the cells. Variety in glucose level in
blood influences the force of light dissipated from the tissue.
Lager Lambert Law assumes a significant part in
absorbance estimation which expresses that absorbance of
light through any arrangement is in extent with the
convergence of the arrangement and the length path
travelled by the light beam.
Light transport theory describes light attenuation as
I = Io - µeffL
where, I is the reflected light intensity, I0 is the incident light
intensity and L is the optical path length inside the tissue.
Attenuation of light inside the tissue depends on the
coefficient known as effective attenuation coefficient (µeff),
which is given by,
µeff = [3µs (µs + µs')] ½
The absorption coefficient (µa) is defined as the probability
of absorption of photons inside the tissue per unit path
length, which is given by,
µa = 2.303*∈*C
∈is the molar extinction coefficient, C is the tissue
chromophore concentration and the reduced scattering
coefficient (µs').
µs' = µs (1-g)
where g is anisotropy and µs is scattering coefficient.
Hence it can be concluded that µa depends on the glucose
concentration in blood. Thus, as the increase in blood
glucose concentration, the scattering property of blood
decreases.
Due to this phenomenon, the intensity of near infrared rays
travelling through the measuring site increases and are
received properly at the detector side stating higher glucose
levels.
B.

Fig.1 Block diagram of the project

used in the controller for precision and noise elimination.
This voltage value is then mapped to glucose value based on
the equation obtained by the regression tool.
The sensing unit consist of an NIR LED and detector
(photodiode) having a peak sensitivity at 940nm. The
wavelength is justified as most of the non-invasive
spectroscopy applications work in wavelengths of range 850
nm -1080 nm. The transmitted signal is detected by the
photodetector. The output current of the photo detector is
converted into voltage signal with help of a load resistor and
then it is filtered using a low pass filter and amplified. This
amplified signal is fed to STM32F103C8T6 microcontroller.
The inbuilt ADC block is used for converting the received
analog signal to digital form. Digital band pass filters are
used in the controller for precision and noise elimination.
This voltage value is then mapped to glucose value based on
the equation obtained by the regression tool.
GSM module is used in the application of extraction of
glucose values and storing them to Cloud in our case Google
drive. These values then sent to our created website where
glucose values gets mapped with the reference glucose
values using certain mapping algorithm. Further,
recommendations average per the blood level counts are also
made for the patient in the website.

Block diagram of complete project
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C.

Circuit Diagram and Detailed Description

Fig.4 Filter design parameters
Fig.2 Circuit diagram of the sensing unit

Above mentioned circuit is a “Proteus” simulation of the
sensing module. Active filters were used in this case to get
the desired output, but the actual project had digital filters. A
common voltage source is provided to the emitter and
receiver part to simplify the circuit. To remove the initial
noise a low pass filter of 1.5 kHz is used and the output is
given to an amplifier (gain = 10) for better resolution.

This voltage is then processed by the microcontroller. The
microcontroller has two functions:
Fig.5 Magnitude response of filter

1.

Voltage mapping:

Approximately, 0dB gain was achieved for the PASS BAND
and rest values were filtered out.

Fig.3 Voltage mapping algorithm of STM32

This is the basic algorithm of the code for voltage mapping.
Digital filter design:
The digital filter was DESIGNED ON MATLAB USING
THE “Filter DESIGNER TOOL”. AN EQui-ripple FIR filter
of order N=100 was designed with a fh= 1.5kHz and fl=
2.3kHz using the Hamming window. A pole zero plot was
also plotted so as to determine the stability of the designed
filter.

• Proceedings for DJ SPARK 2021

Fig.6 Pole zero plot of filter

Since all the poles the filter lie on the left hand side of
imaginary axis the filter was stable.Filter coefficients were
then generated and the voltage values were filtered, mapped
and sent to the GSM module.

2.

Connection establishment with GSM module

Transparent method was used to upload data on cloud.
Difference between transparent and non-transparent modes is
that transparent mode is a data mode and non-transparent
mode is a command mode.
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With the help of transparent mode, we can directly send data
from the COM port to the internet where we want to upload.
PIN PA9 and PA10 of STM32 microcontroller are used as Tx
and Rx pins for interfacing the module with it.

for each component and a supply was designed. Since the
GSM module required a 12V supply and the minimum
voltage of cell was 3.2V, a configuration of 4s1p was made
so as to ensure that circuit will work for the maximum
possible time without cell charging.

Fig.9 Schematic of battery connection

D.

Output

Fig.7 GSM module AT command algorithm

Fig.8 STM 32 and SIM7600EI interface

Fig.10 Final prototype CAD

The GSM module is itself independently powered with help
of battery.
Battery selection:
Li-ion 18650 batteries were chosen as power supply for the
entire circuit. The total current consumption was calculated
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of health of individual and if levels are going up then an
alarm system could be setup so as suggest the patient for
an immediate diagnostics test.
3. This product can be further expanded by adding an insulin
pump which will inject the targeted amount of insulin in
patient’s body if glucose levels goes up. Such kind of
mechanism is helpful for the patient to get a control over
diabetes rather than taking insulin shots after fixed
intervals time. Also, this would help the patient to cure
himself at home under the guidance of a doctor who can
remotely monitor patient’s improvements in health.
Fig.11 Successful uploading of random test data on Google drive

IV.APPLICATIONS
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V. PROJECT BUDGET
The total cost of project came out to be around INR 7800. As
a prototype model the cost is high but could be reduced by
mass manufacturing the product. The bill of materials is
mentioned below.

Table 3. Bill of material

VI. FUTURE SCOPE
1. As of now, 435 million people in the world are suffering
to diabetes and the number is increasing day by day. India
itself has about 77 million people suffering with diabetes.
The reason is mainly due to people not having a proper
diet. This project focuses to tackle this issue and help
people to prevent diabetes and also controlling it by giving
diet plans to the people. This idea could be implemented
on a global scale for the betterment of people.
2. A number of other sensors can be incorporated with this
such as heart rate monitor, etc for continuous monitoring
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Abstract—Technology has become prevalent and is far more
enhanced and ferocious than what is used to be in the earlier
period . Now, we can recognize with the ever-growing
technologies, what the differently abled person is trying to
communicate, just by comparing it with predefined data
available. Various Machine models have been developed, whose
impetus is to help these differently abled people. This paper tries
to propose an ambitious solution which can help visually
disabled people to conceive the surroundings. In simpler terms,
the rudimentary ideology of writing this paper is to provide a
technological eye and brain to the blind people. Deep learning
algorithms and computer vision technologies are encompassed
for real-time object detection to provide an eye for the blind.
Natural language processing technologies are being
incorporated to perform text to speech conversion for helping
the blind read important texts written in the surroundings and
help them in communication. The amalgamation of all these
technologies with IOT technologies will help resolve the issues
related to these differently abled people.
Keywords— Deep-learning, image processing, audio processing,
IoT, embedded, raspberry pi, Bluetooth communication, IP
communication, CNN, ASR, API, YOLO, Keras, TensorFlow,
smart glass.

I. PROBLEM STATEMENT
The paper revolves around the fact that the prevalence of
visual imparity is magnifying day by day and us, as a society
should come up with solutions providing aid to these people.
We as researchers are trying to develop products using the
novel technologies to aid these impaired people. According
to the World health organization (WHO), in the year 2015,
the estimated number of people visually impaired were 285
million, 39 million blind and 246 million having a low vision
and since then the number is ascending rapidly since then
because various biological war fares across the globe; 65 %
of people visually impaired and 82% of all blind are 50 years
and older.
The most common problem faced by the visually disabled
people in daily social life are:
A.

B.

Navigating around places:

People having visual imparity face a lot of problems while
navigating across unknown places. While navigating or
roaming across the home, they know the arrangement and
alignment of their home, but this is not true in the case of
unknown surrounding. This can cause a major problem for
them while travelling.
C.

Being Independent:

Most impaired individuals are reluctant to go outside until
they are compelled to or bound to. They are continually
tending to lose a convergence if they have not by hearted the
course to a recreation center or close by crossing point and
are consistently in a need of an overseer to reroute them to
the ideal way.
D.

Finding Objects:

Finding objects becomes difficult for people with visual
imparity. As the position of objects in the universe is not
fixed, their position changes every fair instant of time. This
temporary positioning of the objects makes it difficult for
blind people to find objects. For example, if someone
inadvertently change the position of sugar with spices, blind
person will not be aware of the position of the sugar and
would put spices in the meal instead of sugar. Same applies
to other objects in the surroundings.
E.

Driving Car and Walking on road:

Being blind have taken the privilege of driving cars. As they
cannot sense the objects approaching them and the speed with
which they are approaching them, they cannot drive the car.
Also walking on the road is difficult for them as they cannot
sense the objects in the surrounding and with development
and construction going on, they might even fall in a ditch
which can cause further severe problems.

Overhelp-full friends or family members:
F.

Being overhelp-full makes them feel helpless and it removes
any possibility for them to learn to do things themselves.
They can accomplish tasks at a much slower speed, but they
can.

Job opportunities:

As companies prefer individual with no imparity to maintain
the smooth workflow amongst the employees, these visually
impaired people face the problem of employment. Even if
they are precocious and have the domain knowledge, they are
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not considered as a potential candidate for employment,
thereby lacking job opportunities.
We are trying to develop a smart glass technology which will
help us provide solution to the problems faced by visually
disabled and help them overcome these intricacies. We would
be incorporating two cameras in the development of smart
glass. The reason of using two cameras is that it would give
the blind person a better view of the surroundings, like, the
camera at the rear can help in detecting fast moving vehicles
and the camera in the front can be used to detect the mundane
objects in the ambience. We will be incorporating natural
language processing technologies to convert the text to
speech, so that the blind person does not miss out on
important texts such as important government notices, bill
invoices, bank details etc.
The upcoming parts will describe how we approached the
solution and how the final product affected the lives of those
disabled individuals, in a good or a bad way, mostly good.

cannot be utilized for bigger distances, the ultrasonic sensors
will control the circumstance from that point.
D.

Speaker:

Speakers would be useful to iterate the text which would be
detected by the natural language processing (NLP)
methodology. The NLP along with computer vision would
process the important texts, and the output would be given to
the speaker, where the text would be iterated, helping the
blind know what is written in the text.
E.

ADC:

(Analog to Digital Converter) ADC is an electronic integrated
circuit used to convert the analog signals to digital or binary
form consisting of 1s and 0s. Most of the ADCs take a voltage
input as 0 to 10V, -5V to +5V, etc. and correspondingly
produces digital output in the form of a binary number. We are
using ADCs to convert the received analog signal to digital to
store in the microcontroller before sending it to for further
processing.

II. INTRODUCTION
We kept the approach to the problem quite simple. Instead of
using novel technologies, we made use of pre-existing
algorithms and tweaked them according to the need of the
project. After severely weighing the pros and cons of how the
designing of the product should be, the design was
implemented based on the hardware and software
requirements. Some of the software tools and hardware
which will be used is described hereafter.
The list of the hardware requirements is:
A.
IP Cameras:
Since the transmission of captured images takes place
wirelessly, IP cameras were selected by us. IP Cameras help
in smooth transmission of digital image and video wirelessly
which is a hard-bent requirement of the project, hence IP
cameras are selected. The purpose of using cameras in the
project is to help the visually impaired person in navigation
on the roads. For live streaming of the surrounding, cameras
are used to detect the vehicle and objects in the surroundings.
Computer vision technology makes use of the cameras which
is an integral part of our project.
B.

Proximity sensors:

The basic work of Proximity sensors in the project is to detect
the incoming objects and help the blind individual
manoeuvre the objects or obstacles. This is implemented for
impact-resistant technology so that if any obstacle comes
within the available range of the sensor, the sensor will warn
the blind individual about it. This will help the blind person
avoid accidents. Although, in case of fast travelling objects,
it would become difficult for the sensor to calculate the
distance, for that purpose live streaming is incorporated, with
frames almost every second.
C.

Ultrasonic sensors:

This sensor will be utilized for figuring the distance to any
approaching deterrent or vehicle. Since proximity sensors

F.

DAC:

A DAC is must for the project for the purpose of audio
processing. Initially for the better processing of the audio,
video and image signals, these signals are converted into
digital form. After converting them into digital format, the
visually disabled won’t be able to comprehend the signal if
given as output in the digital format. Hence, A DAC (Digital
to analog converter) is used to modify the audio signal from
digital format to analog signal.
G.

Microcontroller:

For the onboard processing, we are using Raspberry Pi. The
purpose of using Raspberry Pi over other onboard processors
is that Raspberry Pi is cheap compared to others and there is
not much difference in the processing speed. Since the
product should be viable for individuals of different money
classes, Raspberry PI was opted. For wireless transmission of
data, a microcontroller with inbuilt WIFI module was
incorporated. The microcontroller used in the project is Node
MCU. Node MCU via a serial port is connected to Raspberry
PI for connection to a local server and sending and receiving
required data.
.
III. LITERATURE SURVEY
The algorithms used in the project to process and predict the
data are Automatic Speech Recognition, Google speech to
text API and YOLO. The reason we implemented our ideas
towards these algorithms are:
A.

Python:

Our main programming language for the system is python.
Python makes the computation faster as compared to other
programming languages. Also, python has easily accessible
libraries which makes our lives easier.
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B.

OpenCV:

OpenCV (Open-Source Computer Vision). Open CV is
a library used in the python programming language for computer
vision. The purpose of the library is to process the input images
from the camera feed and perform various processes for tuning
the images. In layman’s terms, it is the library used for Image
and Video Processing. Open CV along with trained machine
model can be used for the purpose of real-time object detection
and hence we have incorporated this library in our project, so
that with the help of real -time detection, vehicles and
surroundings can be detected.

changing the size of the model, no retraining required! Earlier
recognition frameworks repurpose classifiers or localizers to
perform location. They apply themodel to a picture at
different areas and scales. High scoring areas of the picture
are viewed as identifications. YOLO utilizes an entirely
unexpected methodology. YOLO applies a solitary neural
system to the full picture. This system partitions the picture
into locales and predicts jumping boxes and probabilities for
every district. These bounding boxes are weighted by the
anticipated probabilities. The model has a few focal points
over classifier-based frameworks. It takes a glance at the
entire picture at test time so its forecasts are educated by
worldwide setting in the picture. It likewise makes forecasts
with a solitary system assessment, not at all like frameworks
like R-CNN which require thousands for a solitary picture.
This makes it very quick, more than 1000x quicker than RCNN, and 100x quicker than Fast R-CNN.

Fig1. Object Detection using OpenCV on COCO Dataset

C.

CNN:

Convolutional Neural Network (ConvNet/CNN) is a Deep
Learning algorithm which takes in an input image, assigns
weights and biases to the various aspects/objects in the image
and with the help of this, it differentiates one object in the
image from the other objects in the images and based on the
classes in the dataset, it puts the image into different classes.
This algorithm is used in our project to detect the objects in
the surrounding. Along with Open CV, CNN trained model
is used for real-time detection of objects in the surroundings.

D.

Fig2. YOLO for Object detection

Google text to Speech API:

A Text-to- speech synthesizerisanapplicationthat converts
text into spoken word, by analyzing and processing the text
using Natural Language Processing (NLP) and at that point
utilizing Digital Signal Processing (DSP) to convert the
processed content into synthesized speech. This API will be
useful if the person is blind, as it would help the person read
important texts like government notices, bill invoices,
important notifications on electronic devices etc. The output
would be transmitted through speaker.
E.

YOLO:

You only look once (YOLO) is a state-of-the-art, real-time
object detection system. On a Pascal Titan X, it forms
pictures at 30 FPS and has a mAP of 57.9% on COCO testdev. YOLOv3 is incredibly quick and precise. In mAP
estimated at 0.5 IOU YOLOv3 is comparable to Focal Loss
however about 4x quicker. Besides, we can without much
hectic, tradeoff among speed and exactness basically by

Fig 3. YOLO accuracy graph for detection of object

F.

Web Server API:

Web APIs will be used to access and keep a track of the
database. The database would be consisting of images
captured by the camera on which image processing machinemodels would be run, to detect real-time objects in the
surroundings. Also, every time the user comes across
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different objects not defined in the dataset, the Web API will
create a different class for these objects and again run the
same trained model on the images for accurate predictions of
the data. It will be used for the hand gesture detection, traffic
light detection and real-time object detection using the
YOLO algorithm.
G.

unknown surroundings and with the help of the IP address, the
user can be tracked incase he/she cannot find its way back home.

Geolocation feature along with the Maps to track
the person and help the person navigate:

This feature is incorporated to help the person find its way
out in a circumstance where he does not know the
surroundings. This feature would display the geographic
location of a user or device on a Google map, using the
browser's HTML5 Geolocation feature along with the Maps
JavaScript API. Now, the explanation of the hardware and
software is being described.
Fig.4 System Workflow for visually impaired

IV.THEORETICAL APPROACH
The theoretical approach to the project is being described
as follows:
A. Visually Impaired Individual:
The basic workflow of the systems goes as follows. There are
two cameras which are used in the system one placed at the back
and one is placed in the front. The purpose of using two cameras
is that the one placed at the back helps in detection of the cars
travelling with high velocity from behind, and the objects in the
rear part of the person. The camera placed in the front part is
used for basic real-time object detection detecting all the objects
in the surroundings. The functionality of both the cameras is
same, only to get the view of near to 360 degrees of the
surroundings two cameras have been incorporated. Also, the
visually impaired would become confident while walking on the
road as the rear camera would help him know the objects
approaching the person, thus, would become more intrepid while
being in the outdoor environment. YOLO algorithm is being
used for the purpose of real-time object detection. The output
obtained from camera would be given as an input to the machine
model using the OpenCV library, which is a part of computer
vision technology, which would perform image and video
processing techniques to detect the objects. The output obtained
from the object detection is then given by the speakers using text
to speech conversion. The object detected is first converted in
text string and that corresponding text is further converted into
speech, thereby notifying the blind person about the object.
There might arise a case in which an unknown object comes in
the surroundings and the machine model is trained for this
object. In such cases, the camera would not specify the accurate
object but would tell the user about the distance at which the
object is placed and the dimensions of the object so that the blind
individual can easily navigate through without any difficulties.
The proximity sensors are mounted on the front frame of the
smart glass body which will detect any obstacle within the
predefined range. This will help the individual know the distance
at which he/she is standing from the object and accordingly the
system will alert the person . Apart from this, geological feature
using HTML5, and Google Maps API would be incorporated
which would help the blind person navigate through the

B.
1.

2.
3.
4.
5.

C.

How will the product help the visually impaired
person?
The item will assist the blinds with recognizing objects
and will permit them to interact with the surroundings.
They will want to peruse autonomously.
They can manage cash and things all alone.
Can navigate around avoiding the obstacles.
Understand important text messages like bill invoices,
government notices etc.
Traffic Light Detection while Walking and
Driving Vehicle:

The traffic light detection is performed using OpenCV for
the blind individual. Traffic signal detection is done using
OpenCV library of computer vision and YOLO algorithm
for object classification and detection. This algorithm
detects and classifies the traffic signal according to the
color of the traffic signals i.e., red, green and yellow. With
the help of this technique, blind individuals can drive the
vehicle, following the traffic signals. Though it might seem
ambitious currently, with more effective technology, it can
help the blind drive the car. The algorithm detects colors
and whenever it sees red color in an object similar looking
to traffic light post, it will warn. Accordingly, it will work
for other colors like green, yellow.

Fig 5. Flowchart to determine traffic light color to assist the blind
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library gives access to the camera. To access both the
cameras simultaneously, the function can be tweaked.
cv2.VideoCapture(0) will give access to the first camera and
cv2.VideoCapture(1) will give access to the second camera.
C. Main processing:

Fig 6. Traffic light detection on the roads for blind

The system proposed in the flowchart and the accomplished
end model might have some shortcomings at the beginning
for the detection of vehicles coming from the sides. In order
to eliminate the shortcoming, one can make use of multiple
cameras. This can help in detection of vehicles and objects at
any angle, but the reason it is not incorporated is that it would
increase the hardware and can also cause interference during
transmission and thus can affect the product. Also, it will
increase the cost of the product and thereby minimizing
affordability. Thus, by analyzing the situation and weighing
the pros and cons of the situation, we decided on using two
wide angle cameras, one at the front and one at the back. They
are placed at the edge of the front end and the back end of the
product and not directly one behind the other. This would
give an almost 360-degree view. Obviously, it would not
completely eradicate the problem, but can help to assuage the
problem and minimize the problem to a greater extent. Wide
angle cameras can help us give a wide range of the
surrounding, minimalizing the problem of 360-degree object
detection.
V. SYSTEM WORKING
Detailed methodology on how the system will be useful for
the blind individual:
A. Sending images and video frames to Raspberry PI:

All the required libraries are imported to the model. After this, a
class is created for detection of the Video stream which is
defined as Video Object Detection class. The model selected for
real-time video detection is YOLOv3. The Model is trained
using the COCO dataset. This dataset consists of different
objects in the surroundings. The objects are classified into 80
different classes for the purpose of object detection. It consists
of very comprehensive list of objects found in the surrounding.
After training the model and assigning proper weights to the
objects, the object detection model is loaded into the
VideoObjectDetection class that we created. Then we called the
detectObjectsFromVideo function and parse the required
arguments to the function. After detecting the object's name, we
will convert them from image to speech and send them to the
connected speaker module notifying them about the incoming
obstacle from behind or front.

D. Alerting the Individual:
With the help of the proximity sensors, the distance from the
object would be calculated. This calculated distance would
be given as an input to speakers which would vocalize the
output and the individual would be accordingly warned and
alerted. This would help him/her navigate through the
obstacles.
E. Converting Image to text:
There is no method in which the image can be converted into
speech directly. First, we need to convert the image to text
strings. This can either be done using the pytesseract library of
python, it works on optical character recognition method or we
need to extract the object type from the model which is stored in
string datatype. This variable is sent to text to speech model.

F. Converting Text to Speech:

Node MCU ( ESP 32) is a development board where Arduino
compatible codes can be uploaded. It makes use of the
Arduino IDE. Node MCU has an inbuilt WIFI module which
is used for sending the live video streams and image frames
to the Raspberry PI wirelessly. The Node MCU and
Raspberry Pi module are connected to the same IP address
and using the PuTTY terminal the data can be accessed on
Raspberry PI. By inserting the network credentials to the
code, the serial monitor will give the board’s IP address, on
inserting that IP address on the Raspberry PI terminal, we
will get to see the real-time video captured from the camera.

B. Accessing the camera in python:
Fig 7. Flowchart of Object detection for the blind

In order to access the camera in python, we can use the
OpenCV library. OpenCV library has various functionality,
one of them being accessing the camera connected to the
system. The function cv2.VideoCapture() of the Open CV
• Proceedings for DJ SPARK 2021

Google text to speech API is used for conversion of text to
speech. The output of image to text is given as an input to this
model which gives the output as speech. Speakers are
55
ISBN: 978-93-5437-739-6

• Smart Aid To Differently Abled People Using Advanced Algorithms

connected to the system and the output is given via speakers.
The text we received is to be stored in a variable and using
gTTS algorithm convert them to sound and then play them
on the speaker (earpiece) connected to the smart glass.
As an add on we will implement certain other APIs like the
Image search and Image recognition API’s and HTML5
Geolocation feature along with the Maps JavaScript API to
notify the user about the current location he is standing.
VI. FUTURE SCOPE
Developing a user-friendly GUI which would make using the
product more efficiently and in an easier way. Also, we can
extend our application to dumb and deaf people as well, not
restricting ourselves to only blind. The presence of hardware
can cause a delay in the transmission process, so, to make our
product work more efficiently, minimal hardware must be
used. Also, the hardware used must be of higher reliability.
The design of the product should be such that, the layman
user doesn’t find it uncomfortable wearing it. Also, our
product should have the ability to train itself, e.g., whenever
it comes across any new surroundings it should adapt to it,
and also it should be able to define the objects, whatever is
been captured by the camera using various object detection
techniques.
VII.
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CONCLUSION

This study demonstrates how various IoT technologies, in
combination with machine learning algorithms, deep learning
and computer vision, can be used to solve problems that have
plagued visually impaired people for years. Live image
transmission combined with on-board object detection would
aid in guiding the blind while walking, effectively giving him an
eye to see what is going on around him. This product will
help to solve the problems of blind people who lack trust in
communicating and even guiding themselves. This low-cost,
high-effective technology would be effective in providing
eyes for the blind. Smart Implementation using wireless
sensor networks, deep learning algorithms and computer
vision have perpetuated, and they are evolving to help the
mankind.
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Abstract— Audio and emotion have been linked for a long time.
The rapid growth of digital audio data on the Internet during
recent years has led to an increase in user demands for search
based on different types of Metadata. One kind of Metadata that
is focused on in this paper is the emotion of audio. The basic
classification of emotions considered in this paper is happiness,
sadness, anger, fear, disgust and surprise. A Machine Learning
(ML) model is constructed for the paper. A dataset that is
manually annotated by an expert is used so that the ML model
is close to real-world representation. After extracting features
from audio files using signal processing libraries such as
Librosa, the prepared dataset is split into the training and
testing part. The ML model is trained on this training dataset to
give accurate results. The Multilayer Perceptron (MLP)
Classifier model is then tested on an audio file to recognize the
emotion in it. The accuracy of the model is obtained to be
85.69%.
Keywords—Machine Learning, Audio, Deep Learning, Mel
Frequency Cepstral Coefficients (MFCC), Emotion Recognition,
Chroma, Mel Scale

I. INTRODUCTION
Audio Emotion Recognition is the act of attempting to
recognize human emotions and affective states from
speech.[1] Speech is amongst the most natural ways to express
ourselves. The emotions of an individual can be recognized
through speech. Emotions play an important role in day-today communication and hence analyzing these emotions is
important. The task is made difficult since emotions are
subjective. A generalised approach to classifying them is not
available.
The Audio Emotion recognition system is defined as a
collection of methodologies that process and classify audio
signals to detect emotions embedded in them.[1] In this paper,
these emotions are identified for the audio files, after
processing and feature extraction.
II. THEORY
A.

Libraries

Libraries like Librosa, SoundFile, Sklearn and many other
such libraries to build a model using an MLP Classifier are
used. These libraries will help the model to recognize
emotion from audio files.
Once the emotions are correctly defined, the next step is to
load the data from the required datasets. This is done by
calling the function ‘dataset_options()’; where all the

emotions of the audio files used are systematically defined.
Going ahead, the dominant features are extracted from each
audio file with the selected emotions in the chosen datasets,
with the help of the ‘extract_feature() ’function. This is
followed by splitting the dataset. After this, MLP Classifier
is initialized and the model is trained. Finally, the accuracy
of the model is calculated.
Librosa is the Python library used for analyzing audio and
music. It has a flatter package layout, standardized interfaces
and names, backwards compatibility, modular functions, and
readable code which are some of its highlighting features.
The pipelining for certain models is also performed. A
machine learning pipeline is a way to codify and automate
the workflow it takes to produce a machine learning model.
Machine learning pipelines consist of multiple sequential
steps that do everything from data extraction and
preprocessing to model training and deployment.[3]
Pipelining in Machine Learning is iterative. Here, every step
is repeated uninterruptedly to improve the accuracy of the
model and this in turn plays a vital role in the development
of a successful and efficient algorithm.
Particularly, in the Support Vector Machine (SVM)
algorithm, it is observed that Scaling helps improve the
emotion recognition capabilities and hence the overall
performance of the developed model as a whole.
In this paper, it is interesting to note that the accuracy
increases by a marginal amount after performing the Scaling
Operation.
The MLP model was later deployed using the FLASK
framework.
FLASK is a microweb framework written in Python.[4]
It does not require supporting libraries or databases. HTML
pages are created, where the user can upload the path of the
audio file and the model predicts the emotion of the
concerned audio file. JavaScript, CSS and HTML in the
designing of the web pages. The main ‘index.html ’page is
shown in Fig. 1. This web page provides the details regarding
the datasets used and the use of the web page. The user has
to give the path to the audio file in the ‘Upload Audio File ’
section and click on the submit button.
The user is then directed to an output HTML page called
‘predict.html ’where the predicted emotion and the transcript
of the audio file are displayed. This is shown in Fig. 2. Shown
below is an example of one of the emotions considered.
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Different emotions are displayed depending upon the audio
file given to the model.

the corresponding frequency spectrum (i.e. Fourier
spectrum.This is obtained by applying a Fourier transform on
the time signal). The special characteristic of MFCC is that it
is taken on a Mel scale which is a scale that relates the
perceived frequency of a tone to the actual measured
frequency.[10]
2. Mel Spectrogram
A Fast Fourier Transform is computed on overlapping
windowed segments of the signal, to get the spectrogram.
This is a spectrogram representing amplitude mapped on a
Mel scale.[10]
3. Chroma
A Chroma vector is typically a 12 -element feature vector
indicating how much energy of each pitch class is present in
the signal on a standard chromatic scale. [10]

Fig.1 Web page

D.

Models used

1. Neural Networks

Fig.2 Predicted output for an audio file

B.

Datasets

Libraries such as Librosa, Sklearn are used, along with the
RAVDESS [5] and TESS [6] datasets. These datasets are
obtained from Kaggle.[5][6]
The RAVDESS Dataset is a collection of audio and video
clips of 24 actors speaking the same two lines with 8 different
emotions (neutral, calm, happy, sad, angry, fearful, disgust,
surprised). The TESS Dataset is a collection of audio clips of
2 women expressing 8 different emotions (angry, disgust,
fearful, happy, surprised, sad, calm and neutral).[7]
From the Audio data, three key features which have been
used in this paper, namely, Mel Frequency Cepstral
Coefficients (MFCC), Mel Spectrogram and Chroma are
extracted. The Python implementation of the Librosa
package is used in their extraction.
C.

Convolutional Neural Networks (CNN) and MLP models are
used for the classification.
A neural network contains layers of interconnected nodes.
Each node is a perceptron and is similar to multiple linear
regression. The perceptron feeds the signal produced by a
multiple linear regression into an activation function that
may be nonlinear.[12]
CNN is a specific type of artificial neural network that uses
perceptron’s, an ml unit algorithm for supervised learning, to
analyze the data. CNN Algorithm has widely found its
applications in the field of image processing and natural
language processing as well.
2. SVM
SVM is a supervised machine learning model that uses
classification algorithms for two-group classification
problems An SVM outputs a map of the sorted data with the
margins between the two as far apart as possible. SVMs are
used in text categorization, image classification, handwriting
recognition. SVM is used for Classification as well as
Regression Problems. However, it is primarily used for
classification problems in Machine Learning. [13]
III. IMPLEMENTATION AND RESULTS

Features

MFCC is the most researched and utilized features in
research papers and open source projects.[8]
Mel spectrogram plots amplitude on frequency vs time graph
on a “Mel” scale. As the paper is on audio emotion
recognition, a purely subjective item, the amplitude on the
Mel scale is plotted as the Mel scale changes the recorded
frequency to ‘perceived frequency’.[8]
1. MFCC
In the conventional analysis of time signals, any periodic
component (for example, echoes) shows up as sharp peaks in

A.

Multi-Layer Perceptron

The results obtained for each model are as follows:
The accuracy of the prediction of the MLP model is 85.69%.
Anger and surprise are predicted with good accuracy as
shown in Fig. 3. Other emotions are also predicted with good
accuracy and f1-score.
The confusion matrix in Fig. 4 also shows that the MLP
model is correctly predicting angry, sad and surprise
emotions.
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Table 1.Comparison of models based on the accuracy

IV.LIMITATIONS
Fig.3 Classification Report

The real-world application of the contents in the paper is
possible only if more audio data is made available. As
emotions are subjective, all the models implemented need to
be tested on different audio signals before execution.
V. FUTURE SCOPE

Fig.4 Confusion Matrix

B.

SVM

Some steps to make the model more diverse and precise are:
The speed at which the audio file plays can be considered to
solve certain problems in the model. Random noises can be
removed from the files. Other acoustic features can be
considered for emotion recognition. Using several models for
classification might help. This will improve the accuracy of
the model.
Using more audio files, created by data augmentation
techniques such as speed variations or time-shifting of the
signal, can help the model to predict the emotion more
accurately.

The classification report for the SVM model in Fig. 5 shows that the
accuracy is comparatively lesser than the MLP model. Accuracy
after scaling was obtained as 77.35%.
Fig.4 Classification Report and Confusion Matrix

C.

CNN

For the CNN model, a lesser number of emotions are considered
and hence the accuracy of classification is increased as shown in
Fig. 6. The audio data has more emotions and the deployment is
done keeping all the emotions in mind. As a result, the MLP model
is considered suitable for deployment as it performs well on all
emotions.
Accuracy for the CNN model is obtained as 94.27%.

VI. CONCLUSION
In this paper, how ML can be used to obtain the underlying
emotion from audio data and some insights on the human
expression of emotion through voice is explained.
The model can be used to create playlists for users, based on
emotions in many kinds of music streaming apps or
platforms, for chatbots, at Call Centres etc. It is also an
effective tool for practising doctors and physicians, to assess
the patient’s condition based on the emotion of their voice.
To conclude, in this paper the MLP Classifier, SVM and
CNN Models are considered for the task at hand. An
accuracy of 85.69% for the MLP Classifier, 77.35% for the
SVM and 94.27% for the CNN Models are obtained
respectively. Out of these, it is observed that the most
promising results are achieved for the MLP Classifier Model.
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Abstract— Air pollution is mainly due to industries,

garbage burning and emission from vehicles. And in
metropolitan cities like Mumbai there are ample number
of industries. Not only industries but also tones of vehicles.
So, the quality of air is not good. The main concern is to
monitor air pollution and take measures. This project is
aimed at developing an IOT device which uses sensors
which are interfaced with Arduino UNO and the output is
notified on the mobile application. A 3-layered filter mask
is also implemented which reduces inhaling the amount of
toxic gases. The gas sensors used in this device are MQ135
(gives us the Air Quality Index) and MQ7 (measures the
concentration of Carbon Monoxide coal gas). The sensors
will monitor the air quality, the readings will be recorded
by the Arduino and according to the data provided the
safe actions will be notified to us on the mobile application.
This notification will guide us to wear one-, two- or threelayer mask.
Keywords— Air pollution, Gas Sensors, Arduino, Mask, Filter,
Particulate Matter, Air Quality Index, PPM, IOT, mobile
application

I. INTRODUCTION
A.

BACKGROUND OF PROBLEM:

The air we inhale gives a major impact on our health, thus
keeping up to pure air is essential for nutrition. Air quality
is a major concern. From indoor air contamination to
outdoor, all are inconvenient to our well-being. It is very
much dangerous for kids to inhale toxic air. Not only kids
but it is harmful for everyone. The problem is seriously
amplified in the metropolitan cities due to presence of
ample amount of industries, vehicles etc. The different
sources of indoor air contamination incorporate consuming
of ovens, incense sticks, and so on. Additionally, the
fundamental contributing sources to open air
contamination may incorporate vehicle fumes exhaust,
flames and industrial gases through chimneys.
The significant air poisons comprise ozone, particular
matter, carbon monoxide (CO), nitrogen dioxide (NO2)
and sulfur dioxide (SO2) and a large group of chemicals
known as volatile organic compounds (VOCs). Out of
these toxic gases, the effect of carbon monoxide gas is
intense and deadly. The sources of carbon monoxide are
burning of fossil fuels, Unvented kerosene, gas space

heaters leaking chimneys and furnaces, gas stoves and
particular sorts of paints likewise produce carbon
monoxide. The principle focus of CO are iron or copper
containing destinations, for us human, the red platelets.
Carbon monoxide responds with hemoglobin present in
cells to shape a particle which can't carry oxygen to
different parts of the body, thus prompting migraine,
wooziness, sickness, spewing and so forth.
B.

STATEMENT OF THE PROBLEM:

Due to emission of toxic gases from various sources such
as industries, vehicles etc. it is difficult for everyone to
inhale pure air and also it leads to premature deaths.
Immediate action to improve air quality will be easy to
implement once the concentration is measured.
C.

SOLUTION:

Along with harmful gases it is important to pay attention
to those particles which are smaller than 2.5 microns. For
that purpose, a unique and beneficial solution is provided
i.e., wearing a three-layer filtered mask. The ability of
mask to restrict harmful gases depends on the type of
pollutant, filters in the mask and how is it used. Studies
have proved that wearing a particle filtering mask can
reduce the short-term exposure effects on the heart and
blood vessels. A 3- layered filter mask is designed to
reduce the amount of inhalation of toxic air. The first layer
is to be used when air quality is safe for humans. The
second layer is to be used when air pollution is moderate.
The third layer is to be used when air pollution is high.
Fig.1 Air Quality Index
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II. LITERATURE SURVEY
A.

AIR QUALITY SENSING AND REPORTING
SYSTEM USING IOT

Published in: Proceedings of the Second International
Conference on Incentive Research in Computing
Applications (ICIRCA-2020).
Author: Rohan Kumar Jha.
In this project the system presented is an advanced real
time air quality reporting supported with Internet of Things
(IOT) architecture. His model uses a combination of
Arduino UNO software and hardware along with Gas
sensors – MQ135, MQ7 and dust sensor GP2Y1010AU0F.
Their research further monitors the Air Quality Index
(AQI) over an IOT analytics platform – ThingSpeak using
internet connected with the hardware via the Wi-Fi module
ESP8266. The circuit finally displays the PPM values as
well as Air Quality level of gases on the Android
application. This model can be deployed for real system
implementations.
B.

AIR QUALITY MONITORING SYSTEM
BASED ON IOT USING RASPBERRY PI

Published in: 2017 International Conference on
Computing, Communication and Automation (ICCCA)
Publishers: Somansh Kumar, Ashish Jasuja.
This paper emphasizes on air quality monitoring by
focusing on particulate matter too. It explains that
particulate matter (liquid or solid matter which is
microscopic and is suspended in the Earth’s atmosphere)
has adverse effects on human health and contributes to air
pollution as much as harmful gases like carbon monoxide,
ground level ozone, nitrogen oxides, etc. This is achieved
by using sensors like DSM501A (PM sensor), MQ9
(Carbon monoxide sensor), MQ135 (Detection of NH3,
alcohol, smoke, CO2, etc.), DHT22 (measures relative
humidity and temperature). These sensors are connected to
Arduino which is interfaced by Raspberry pi and then the
cloud computing allows to display the output on the
prepared dashboard. This is a low budget, compact, low
power and accurate system which could help people and
government to take some action to reduce the poor air
quality.
C.

AIR QUALITY MONITORING SYSTEM
BASED
ON
ARDUINO
MICROCONTROLLER

Published In: International Journal of Innovative
Research in Science, Engineering and Technology.
Authors: Navreetinder Kaur, Rita Mahaja, Deepak Bagai.
This paper provides unique system. We have seen many air
quality monitoring system and air pollution detection
systems but we have not seen a system which measures the
concentration of various harmful gases in air such as CO,
LPG, CO2, smoke etc. as well as the temperature and the
humidity at the same time and provides the output that is
crucial to all the people in the range of the monitoring
system. They have used Arduino Uno, Sensors, Bluetooth
module and GSM/GPRS. The data as measured with the

help of the sensor is then sent to the base station using
Bluetooth module. The sensors used by them are CO
sensor, CO2 sensor, LPG gas detection sensor and
Temperature and humidity sensor.
D.

ARDUINO BASED REAL-TIME AIR
QUALITY
AND
POLLUTION
MONITORING SYSTEM

Published In: International Journal of Innovative
Research in Computer Science & Technology (IJIRCST)
ISSN: 2347-5552, Volume-6, Issue-4, July 2018
Authors: Md. Abdullah Al Ahasan, Saumendu Roy, A. H.
M. Saim, Rozina Akter, Md. Zakir Hossain.
In this paper, they have developed a real time system which
detects the harmful gases such as O3, CO2, CO, NO2etc.
To develop such system, they have used Microcontroller
Arduino UNO, MQ135 air quality sensor, LCD display,
Jumper wires and potentiometer. The data detected by the
sensor is send to the computer using a serial port and then
it is displayed real time by the computer. The system that
they developed is cost effective and also comparatively
small in size. So, it can be held in hand easily. Also,
graphical representation is done on computer. They have
taken readings from 2-3 different places such as cigarette
smoke, coil burning smoke etc. to obtain real time results.
III. SENSORS
A.
MQ135:
The MQ-135 Gas sensors are utilized in air quality control
supplies and are appropriate for recognizing or estimating
of NH3, NO, Alcohol, Benzene, Smoke, CO2. The MQ-135
sensor module accompanies a Digital Pin which makes this
sensor to work even without a microcontroller and that
proves to be useful when you are simply attempting to
distinguish one specific gas. On the off chance that you
need to gauge the gases in PPM the simple pin should be
utilized. The simple pin is TTL driven and chips away at
5V thus can be utilized with most regular microcontrollers.

Fig.2 MQ135 Sensor

HOW TO USE MQ-135 SENSORS TO DETECT
GASES?
Both, the advanced pin or the simple pin can be utilized to
do this. Basically, the module is powered with 5V and you
the force LED on the module gleams and when no gas it
distinguished the yield LED will stay killed meaning the
advanced yield pin will be 0V. Every time, the sensor gets
acquainted with this gas, at this specific fixation, the
advanced pin goes high (5V) else will stay low (0V).
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Fig.3 MQ7 Sensor

HOW TO UTILIZE MQ-135 SENSOR TO GAUGE IN
PPM?
MQ-135 gas sensor applies SnO2 which has a higher
obstruction free air as a gas-detecting material. When there
is an increment in contaminating gases, the obstruction of
the gas sensor diminishes alongside that.

Fig.4 Characteristics of MQ7 Sensor

IV.HARMFULL GASES
Fig.3 Characteristics of MQ135 Sensor

The above figure shows the typical sensitivity
characteristics of the MQ-135 for several gases. in their:
Temp: 20, Humidity: 65%, O2 concentration 21%,
RL=20kΩ,
Ro: sensor resistance at 100ppm of NH3 in the clean air.
Rs: sensor resistance at various concentrations of gases.
The value of Ro is the value of resistance in fresh air (or
the air with we are comparing) and the value of Rs is the
value of resistance in Gas concentration. First you should
calibrate the sensor by finding the values of Ro in fresh air

Some of the major pollutants are Ozone, Particulate
Matter, Carbon monoxide, Ammonia gas etc.
A.
OZONE:

Ozone protects us from harmful ultraviolet rays but only
when it is present in the Earth’s stratosphere. Otherwise
ground level ozone is very much harmful. Some of the
causes of ozone are emission from vehicles, power plants,
and other fossil fuel burning facilities. It is a major
component of smog which causes coughing, chest
tightness or pain, decrease lung function and worsen
asthma and other chronic lung diseases and also harms the
lining of the lungs, make lungs more susceptible to
infection, and potentially damage them permanently.
B.

and then use that value to find Rs
below formula.

using the

Once we calculate Rs and Ro the ratio is found and then
using the graph shown above, the equivalent value of PPM
for that particular gas is calculated.
B.
MQ7:
This Carbon Monoxide (CO) gas sensor recognizes the
groupings of CO noticeable all around and yields its
perusing as a simple voltage. The sensor can quantify
convergences of 10 to 10,000 ppm. The sensor can work at
temperatures from - 10 to 50°C and devours under 150 mA
at 5 V.

PARTICULATE MATTER:

Particulate matter (PM) refers to small particles, both solid
and liquid, which will enter the lungs and cause respiratory
problems. Particles that are between 2.5 and 10
micrometers (smaller than the width of a person's hair),
called PM10, arises from crushing and grinding activities
and mud on roads. PM but 2.5 micrometers, called PM2.5,
can only be seen through a microscope. The cause of
PM2.5 is mainly combustion like forest fires, emission
from cars etc. Additionally, ammonia from fertilized fields
and manure can combine with industrial emissions to make
PM2.5.
It is very important to avoid inhalation of PM2.5 as it can
penetrate deep into the lungs, enter the bloodstream. So, in
this project a filtered mask is designed such that it can help
blocking particles which are less than size 2.5
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Three layers of protective shield:

C.

CARBON MONOXIDE (CO):

Carbon Monoxide gas is formed when the carbon is not
burnt completely. It is a colorless and odorless gas. The
major causes of CO pollution are emission from vehicles,
forest fires, emission from chimneys and wood burning
stoves. In cold weather, CO gas is found in higher
concentration as combustion usually remains incomplete
due to cold weather and as a result of which gas is trapped
closer to the ground. It is very dangerous for people who
are already suffering from cardiovascular disease because
CO decreases the amount of oxygen reaching to our body’s
organs causing more chest pain. It results in dizziness,
blurred vision and confusion when the concentration is
high. Extremely high concentration of CO gas can be fatal.
D. AMMONIA (NH3):
Ammonia is a colorless gas with suffocating odor which
consists of hydrogen and oxygen atoms. It is highly
irritating gas. It is naturally produced in human body and
also it is present in air, water, soil, plants, animals etc. Risk
from this gas depends on the duration of exposure, amount
and route of exposure. It can result in blindness, lung
damage or death when the concentration is very much high.
Also exposure to higher concentrations can result in
irritation, immediate burning of eyes, nose, throat and can
cause other respiratory diseases.

BLOCK DIAGRAM OF THE PROJECT IS AS FOLLOWS:

Fig.5 Functional Block Diagram

Sensor MQ7 will measure the concentration of CO in air
and sensor MQ135 will measure the air quality. The output
of the sensors is given to Arduino. The output data is be
displayed using an android app. According to the level of
pollution, the user will be notified to wear either one, twoor three-layered mask. It will be such that if the pollution
level is low, the user will be notified to wear one layered
mask or if the pollution level is moderate, the user will be
notified to wear two layered mask or if the pollution level
is high, the user will be notified to wear three layered
masks. A mask is designed with filters in it, such that the
filters will filter out some percentage of harmful gases in
air and the quality of air inhaled by the person will be less
polluted.
CIRCUIT DIAGRAM:

V. SYSTEM CONFIGURATION
Fig.6 Layout of the circuit

The sensors used in this project are connected to Arduino
UNO. The Arduino Uno is a microcontroller board based
on the ATmega328. It has 14 digital input/output pins (of
which 6 can be used as PWM outputs), 6 analog inputs.
The ATmega328 has 32 KB (with 0.5 KB used for the
bootloader). It also has 2 KB of SRAM and 1 KB of
EEPROM. [6] Arduino has been chosen as it is economical
and it easily connects with the analog sensors, motors and
other electronics.

Arduino UNO and sensor modules: MQ135, MQ7 are
placed on the bread board as shown in the figure. Both the
sensor modules have four pins namely: VCC, GND, D0
(digital output), A0 (Analog output). VCC- 5V. Arduino
UNO has 24 pins. Out of which VCC is connected to the
5V VCC bus and Ground pin is connected to the ground
bus with the help of wires. VCC and GND of sensor
modules are then connected to their respective buses. Also,
A0 of MQ135 is connected to A0 and A0 of MQ7 is
connected to A1 of the microcontroller respectively. After
assembling the circuit, Arduino is connected to a computer
using USB cable. On the computer, Arduino IDE is
operated in Serial Monitor mode and the appropriate code
is used.
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This processes the analog output given by the sensor into
a number i.e., ppm which we, humans can understand and
accordingly the air quality is monitored.
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Fig.7 Working experimental setup

VI. CONCLUSION & APPLICATIONS
Although, the components used for monitoring air
pollution are same as others but the solution to it is unique.
After monitoring the quality of air, the application notifies
that whether to wear one layer mask or two-layer mask or
three-layer mask depending on the concentration of toxic
gases present in surrounding air.
The device made, is simple and portable. This would allow
one to carry it anywhere with a great ease. Hence, this
would provide a regular check of harmful gases in the
surroundings and guide about the usage of filters in mask
accordingly.
This device can also be useful at household level; i.e. to
detect gases methane which is generated in houses due to
gas stoves to a major extend. This would particularly help
to detect and monitor excessive presence of methane inside
homes.
On a broader scale, this device can also be of industrial use
to detect leakages of harmful gases. This leakage could be
sensed by rise in the levels of such gases in the industry/in
the surrounding of device.
This data is generally not available to a common man,
since data provided by government includes a vast range
of area; whereas here, one can monitor their surroundings
and then decide the usage of different filters in the worn
mask. (As wearing masks is of great importance in this
pandemic)
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Abstract— Mobile robots can be “autonomous” which means
they are capable of navigating in an uncontrolled
environment. We need to develop such a mobile robot system
which does localization, mapping, path planning and
navigation effectively and efficiently in an office like
environment. The problem in the office like environments is
that most of the area (cubicles in the office floor) looks
identical in nature. We can use this nature as our advantage
by creating a map which would then help the robot to locate
itself in the map and navigate autonomously. Hence a need is
aroused to develop a robot which could map its environment
autonomously avoiding all possible obstacles in its path.
Application can be used which can be connected to the robot
which could help the user to provide the desired location on
the map and the robot will navigate accordingly. Thus in the
proposed work an autonomous guided navigation system
implemented on a mobile robot chassis with Robot Operating
System (ROS) software counterpart intended for indoor
navigation is presented and is designed to work both in
autonomous by using Monte-Carlo Algorithm as well as in
manually controlled modes by using speech recognition and
remote control using Flutter application.
Keywords—Robot Operating System, Raspberry Pi, Optical
Encoders, Gazebo, Blender, Flutter, Ultrasonic Sensor, IMU
Sensor

I. INTRODUCTION
The robots are generally used to help humans in
severalfields, from day-to-day activities to industrial
applications. The development is robotics has significantly
improved because of the industrial and commercial
demands. The main reasons to use robots is that it is often
cheaper as compared to humans to do some tasks and in
some situations, robots are much more accurate than a
human ‐ which can cut back on production costs and
mistakes. Depending on the industrial tasks, the robots can
perform into environments which could be harmful to the
humans. The primary aim of our project is to learn how to
use ROS (Robot Operating System) and implement it to
build an autonomous robot. ROS is a collection of software
framework used for robot software development.
ROS is a framework supported by PC loaded with Ubuntu.
Using ROS framework, we can process various sensor and
control speed of the motor by giving certain commands
ROS is having standard implementation of navigation
algorithm (navigation stack), mapping algorithm (SLAM)
and simulation software (Gazebo). Using these algorithms,
we can build the map of the office and navigate robot inside
the office autonomously. This robot can be used in the
office to transfer various documents like files or moving
heavy items from one place to another. Also, sensors like

ultrasonic sensors are used in order to change the direction
of the robot if there is any obstacle in between. Robot is
comprised of three main parts:
1. The Controller ‐ which is run by a computer program
which is very detailed as it gives commands for the
moving parts of the robot to follow.
2. Mechanical parts ‐ motors, wheels and gears that make
the robot to perform mechanical operations.
3. Sensors ‐ It helps the robot to analyze the environment
in which it is present. The robot can determine the nature
of the nearby objects which includes size, shape,
distance between them and other properties. This also
helps the robot to decide what action it should take under
the specified conditions of its given environment.
The parts which are mentioned above depend on each other
to control how the robot operates. The proposed robot can
be operated by using an application in which the user can
customize their desired location on the given layout or map
and the robot will navigate to the destination by following
the navigation and SLAM algorithm. Currently, the
application is linked to the ROS simulation in which the
user can change the direction or the destination of the robot
by referring the given layout on the Gazebo software and
Rviz.
II. LITERATURE SURVEY
In the research paper[1], the authors use ROS with a
gmapping algorithm to localize and navigate. In this
algorithm, the LIDAR sensor is used to laser scan data to
make the map. The map of the given environment is
continuously monitored with the help of face detection
using OpenCV library which is also used for identifying
humans and safely navigate through the working
environment. As per this research paper[2] , The authors
explain about cooperative robots which perform by the
application of ROS, mapping, and localization. These
robots are self-driving and working in unknown areas with
the help of the algorithm known as SLAM. The main
objectives of the robots are to lift three block pieces and to
rearrange them in a predetermined manner by creating
ROS packages.
In the research paper [3], the authors illustrated the
methods to implement robot control in a short time with an
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application a simulation of the manipulator. They have
built a model of pick and place robot with 7 DOF, with
ROS and gazebo package. They created a robot control
which would take lesser amount of time. The research
paper [5] compares 3 SLAM algorithms core SLAM,
Gmapping, and Hector SLAM. The best algorithm is used
to test unmanned ground vehicles (UGV) in different
terrains for defense missions. By conducting simulation
experiments, they analysed the performance of different
algorithms and made a robotic platform which performs
localization and environment mapping.
According to the research paper [6], the authors have made
a navigation platform with the use of automated vision and
navigation framework. The open source Gmapping bundle
was used for Simultaneous Localization and
Mapping(SLAM) along with ROS. Along with the Rviz,
this methodology is implemented in TurtleBot 2.
In this paper [7] , the project is about building an
autonomous mobile robot with the help of Robot Operating
System(ROS) and Python. This project is on a autonomous
Robot which can supply food in a restaurant just as an
attendant. The components used are Pololu Encoded
Motors (64CPR, 76RPM(2*pi*5*76 = 2387), 45kg-cm),
Asus Xtion Pro – Similar to Kinect, Intel NUC – i5
processor in a box for installing linux on which ROS will
run. The design is inspired by Turtlebot2. The aim is to
build a robot for research just like Turtlebot but from
scratch . The aim of our project is exactly that – to make
an open source robot mechanism and use it to learn
Robotics concepts.

A.

countries. The model also became more popular in robotics
than it was earlier anticipated. It does not include
peripherals (such as keyboards and mice) or cases.

Fig.2 Raspberry Pi 3B+ Model

C.

LipoBattery:

Lithium-ion polymer battery (abbreviated as LiPo, LIP, Lipoly, lithium-poly, etc.), [18] is a type of a rechargeable
battery which uses a polymer electrolyte instead of a liquid
electrolyte. High conductivity semisolid (gel) polymers
form this electrolyte. These batteries provide higher
specific energy than other lithium battery types and are
used in various applications.

III. BACKGROUND
Robotic Operating System:

The ROS framework helps us to use the important
libraries such as Rviz visualizer, navigation,
simulators, gmapping and other debugging tools. It is
implemented in a mobile robot system which generates
a 2D map of the office floor which can be used for
navigation from one point to another. Further, we can
add obstacle avoidance and store reference data for
better navigation.[17]

Fig.3 Li-Po Battery

D.
Motor Driver:
MDD10A is one of Cytron’s motor driver series, which is
the dual-channel version of MD10C, offers easy to use
features and it can drive two independent motors.
MDD10A driver is mainly used for controlling the speed,
direction, activation and automate all the robot. MDD10A
is designed to drive two brushed DC motors with high
current up to 10A continuously.

Fig.1 Robotic Operating System

B.

Raspberry Pi 3B+ Model:

The Raspberry Pi[20] is a series of small single-board
computers developed in the United Kingdom by the
Raspberry Pi Foundation to promote teaching of basic
computer applications in schools and in developing

Fig.4 Motor Driver(MDD10A)
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C.
Encoder:
A rotary encoder is a type of position sensor which is used
for determining the angular position of a rotating shaft. It
generates an electrical signal, which can be analog or
digital in nature, as per the rotational movement. It is an
incremental Optical Rotary Encoder of hi-resolution with
quadrature outputs for increment counting. It will give
2400 transitions per rotation between A and B outputs. A
quadrature decoder is required to convert the pulses to an
up count.

11. Caliberating and Testing of Robot
A. Software Working
A mechanical model of robot has been made by using Solid
Works which was converted into URDF model. This
URDF model was imported in the Gazebo world. The
Gazebo world was created in which the layout of an
environment as shown in Fig. 7 using Blender. The user
can customised the final destination of the robot by using
the Rviz on PC as shown in Fig. 9, where a schematic
representation of the environment’s layout is present and
the 3D Nav Goal will specify the final location.

Fig.5 Rotary Encoder

D.

Blender:

Blender is the free and open-source 3D creation suite. This
software supports 3D modelling, simulation, composting,
rendering and motion tracking. In this project we are using
Blender for the ROS simulation which will represent a
layout of the map in which the robot is supposed to
navigate.

Fig.7. Gazebo World of the environment

Fig.8. Initial position of the robot in simulation

Fig.6. Block Diagram

IV.WORKING
Mechanical design of a Robot using SolidWorks
Selection of Hardware and Mechanical
components
3. Installing and setting up ROS framework in
Raspberry Pi
4. Manufacturing of Robot
5. Testing the Robot with wired controlled signals
6. Motor Modelling
7. Working with Robot simulation using Gazebo on
ROS
8. Interfacing Ultrasonic sensors for Obstacle
Detection
9. Interfacing IMU for Path Planning and Navigation
using SLAM
10. Performig Image Processing and Computer Vision
task to enhance Obstacle Detection, Path Planning
and Navigation Tasks
1.
2.

Fig.9. Path traced by the simulated robot in Rviz
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Fig.10. The position of the robot when it reaches the destination

An application is created by using Flutter in which we can
give the final location for the robot to be reached by using
Speech Recognition. The UI of the application is shown as
the Fig. 11. The user gives the commands on the
application. By using speech recognition, the application
will ask for the confirmation of the destination as shown in
Fig. 12. If the given command is recognized correctly then
the application will send the instruction to the simulated
robot. The robot will plan a path (which is in green in
colour as given in the Fig. 9) and trace that path as shown
in the Rviz which will help it reach the final location as
shown in Fig. 10. The user can also control the motion of
the simulated robot manually by using the application. The
UI is given in the Fig. 13. Accordingly, the user can
increase or decrease the speed of the robot and change the
direction to which the robot is moving. If necessary, the
user can also stop the motion of the robot in the simulated
environment.

Fig.12. Controlling the simulated robot by using Speech Recognition

V. FUTURE SCOPE
This project in autonomous navigation with ROS could
help in facilitating more advanced research in future
projects which will be more beneficial the robotics
community. On implementing this project, we were able to
dive deep into the inner workings of the ROS navigation,
which have been developed by some of the leading
researchers in mobile robotics such as Sebastian Thurn.
The practical implementation of ROS will be valuable for
the future careers as it is projected that ROS will become
more standardized platform for advanced robotic
applications.
This project can be extended into a UV disinfectant robot.
A UV lamp can be installed on the top of the robot. The
project can also be extended as a cleaner robot in which a
vacuum cleaner can be installed on the bottom of the robot.
The motion of the robot can be fully autonomous or
controlled by the supervisor as per the requirement. It can
be used in offices, hospitals, laboratories and other indoor
activities. For outdoor activities, we can extend this project
as a delivery robot for basic things. It can also be used in
self-driving cars which would be essential for
transportation.
VI. RESULT

Fig.11. Controlling the simulated robot by using Speech Recognition on
Flutter application (Part A)
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Fig.14. CAD Model of the Bot

Fig.18. The robot giving an audio message when it reaches the
location

1. The robot overshoots the specified mark due to
momentum. This can be corrected using PID tuning
which will slow down the bot gradually as it approaches
the target.
2. The bot can be traversed to any pre specified path using
Odometry equations for mobile robot.
Fig.15. Front View of the Bot

3. When the robot reaches the destination, it gives the
message to the person present in that destination in an
audio form as shown in Fig 15.

VII.

Fig.16. Connections of the Bot

CONCLUSION

In this project, we have designed a robot which would
autonomous navigate a given indoor area using
localization and mapping algorithm such as SLAM. The
implemented algorithms have been effectively used to get
reasonable and accurate maps of the desired area. Certain
environment and the map of the same is created in Gazebo
simulator by driving the robot through the environment.
After creating the map destination point was fixed. Then
the time for the robot to reach the destination was
calculated. A similar process was continued by changing
the destination points. When the obstacles are introduced,
the robot finds out another path and will travel through that.
From this research, it is observed that the robot gives a
good response time and also it takes only reasonable time
to cover the distance from the source to destination.
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Abstract—With the age of digitization, there is an increased
amount of usage of online transactions via credit cards and net
banking option. With e-commerce services offered by most of
the websites, credit cards have become a popular mode of
payment. With increase in credit card transactions, there has
been a hike in the number of fraudulent transactions as well.
Such an increase hampers the trust of the people on online
transactions as well leads to billions of losses for banks all over
the world. As per the reports of 2018, credit card frauds
increased by 18.4% and led to a loss of 24.26 billion dollars. To
curb these tremendous losses, the researchers began using
different techniques and methods to prevent and detect unusual
transactions. [1] Frauds are known to be dynamic and have no
patterns, hence they are not easy to identify. Fraudsters utilize
innovative progressions for their potential benefit. They by one
way or another detour security checks, prompting the
deficiency of millions of dollars. Examining and distinguishing
abnormal activities using data mining, machine learning and
deep learning techniques is one method of following deceitful
transactions. This project aims to elucidate the modelling of
credit card transactions with the statistical data of the
transactions that turned out to be fraud. This is shown by
making informational indexes utilizing machine learning with
Credit Card Fraud Detection. The Credit Card Fraud Detection
model is then used to decide if another exchange is deceitful or
not. Our goal here is to recognize 100% of the deceitful
exchanges while limiting the mistaken fraud characterizations.
Credit Card Fraud Detection is a normal example of
characterization. In this process, we have focused on analysing
and pre-preparing informational indexes just as the association
of various inconsistency location calculations.
Keywords—Upsampling, Neural Networks, Isolation Forest, KMeans, K- Nearest Neighbors (KNN), Local Outlier Factor,
Support Vector Machine (SVM)

I. INTRODUCTION
Credit card plays a vital guideline in the present financial
scenario. It turns into an unavoidable piece of family, business
and worldwide exercises. In spite of the fact that utilizing
credit cards gives tremendous advantages when utilized
cautiously and capably, critical credit and monetary harms
might be brought about by false exercises. Misrepresentation
in Visa exchanges is unapproved and undesirable utilization
of a record by somebody other than the proprietor of that
account. 46% of the world’s credit card fraud happens in the
United States out of which 25.7% charges were made to an
existing credit card, 21.4% were made using an existing
checking or savings account, 10.5% of transactions were
made on an existing loan or line of credit. Essential
anticipation measures can be taken to stop this maltreatment

and the conduct of such false practices can be concentrated to
limit it and secure against comparative events later on. All in
all, Credit Card Fraud can be described as a circumstance
where an individual uses someone else's card for singular
reasons while the owner and the card giving experts are
uninformed of how the card is being used.
There are two types of credit card frauds. One is robbery of
actual card, and other one is taking sensitive data from the
card, for example, card number, CVV code, kind of card and
other. By taking credit card data, a fraudster can propose a lot
of cash or make a lot of procurement before cardholder
discovers. Hence, organizations utilize different AI strategies
to perceive which exchanges are fraudulent and which are
definitely not. The detection includes observing the exercises
of various clients to appraise, see or evade shocking conduct,
which comprise of misrepresentation, interruption, and
defaulting.
Visa Extortion is a significant issue that requests the
consideration of networks, for example, Artificial
Intelligence and data science where the answer for this issue
can be mechanized. This issue is especially difficult from the
point of view of learning, as it is described by different
factors, for example, card imbalance. The quantity of
legitimate exchanges far dwarf deceitful ones. Additionally,
the exchange designs frequently change their measurable
properties throughout the course of time. These are not by
any means the only difficulties in the execution of a true
misrepresentation location framework, be that as it may. In
certifiable models, the gigantic stream of installment
demands is immediately filtered via programmed instruments
that figure out which exchanges to approve. AI calculations
are utilized to dissect every one of the approved exchanges
and report the dubious ones. These reports are examined by
experts who contact the cardholders to affirm if the exchange
was authentic or false.
II. LITERATURE SURVEY
[3] The fraud detection is a complex task and there is no
framework that effectively predicts any exchange as false.
The characteristics of a decent fraud detection system are:
1. The system should be able to handle noise. This means
that the system should be capable to deal with errors
present in the dataset for example incorrect dates. If the
system is incapable of dealing with noise then it leads to a
reduction in the accuracy of generalization that can be
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2.

3.

4.

5.

achieved even if the dataset is then extensive and
exhaustive.
The system should deal with skewed distributions as a
fraction of transactions are truly fraudulent. This could be
overcome by dividing the data into sections where
distribution is less skewed.
The system should be able to detect overlapping data.
Many transactions may take after as fraudulent. Although
they aren’t. The vice versa could also happen. These
overlapping data values need to be detected by the system.
The system should comprise of a decision layer which
could decide the action to be taken when a fraudulent
transaction is detected, taking into consideration the
factors such as measure of exchange and nature of client
doing the transaction.
Since sooner or later successful fraudulent strategy decline
in proficiency as they become monotonous and
consequently can be halted, the framework should have
the option to adjust to new sorts of frauds. This is because
a good fraudster would then try and find new techniques
to execute illegitimate transactions.

Outlier detection alludes to the issue of finding patterns in
data that are totally different from the rest of the information
dependent on fitting measurements. Such patterns contain
significant information with respect to abnormal behaviour
of the framework portrayed by the data. These bizarre
patterns are typically called anomalies. Outlier is an
important job as anomalies demonstrate strange running
conditions from which critical execution debasement may
occur. Anomaly location is a finds gigantic use in application
areas, for example, credit card fraud detection. Techniques
used in fraud detection can be divided into two:
• Unsupervised outlier detection technique
Unsupervised techniques are those where there are no earlier
sets wherein the condition of the transactions is known to be
fraud or authentic. Such technique doesn't make any
supposition about the accessibility of labelled data. This
technique basically looks for those records and clients whose
conduct is "unordinary". Unsupervised methods are helpful
in applications where there is no earlier information about the
specific class of perceptions in a data set. A benefit of
utilizing unsupervised methods over supervised methods is
that recently happened undiscovered sorts of fraud may also
be identified. Some of the techniques are: Peer Group
Analysis, Break Point Analysis and K-Means Clustering
technique.
• Supervised outlier detection technique
Supervised techniques where past known authentic/extortion
cases are utilized to assemble a model which will deliver a
suspicion score for the new transactions. These methods
expect the accessibility of a data set which has been required
for the ordinary just as the exception class. This technique
distinguishes deceitful exchanges that can be utilized to
separate between those records which are known to be false
and those which are known to be authentic. Classification
strategies, for example, neural networks can be utilized to
segregate among fraudulent and legitimate transactions to
give exchanges a suspicion score. Some of the techniques
are: Gass Algorithm, Bayesian Networks, Hidden Markov,

Decision tree, Neural Network (NN), Logistic Regression
(LR).
III. DATASET DESCRIPTION
The dataset is the Kaggle Credit Card Fraud Detection dataset
[4] that comprises of transactions that have occurred in a span
of two days during the month of September, 2013 by
European cardholders. The dataset contains numerical input
values only which are the outcome of a PCA transformation.
The original features about the data have been concealed due
to confidentiality issues. The project aims to find the
fraudulent transaction among large number of transactions
taking place every day. The ‘Time’ and ‘Amount’ features
haven’t undergone PCA transformation unlike the features
ranging from V1-V28. The 'Time' feature contains the seconds
elapsed between each transaction and the first transaction in
the dataset. The ‘Amount' feature is the transaction Amount,
and the 'Class' feature is the response variable which takes
value 1 in case of fraud and 0 otherwise. The dataset is highly
unbalanced, the positive class (frauds) account for 0.172% of
all 284,807 transactions.

IV. FLOWCHART

Step 1

Step 2

• Processing the input data from tha data set
• Collaborative filtering to remove the unwanted data

Step 3

• Visualizing the data and represent the relations between the
parameters

Step 4

• Applying the algorithm in order to find the fraudlent
transaction

Step 5

Step 6

Step 7

• Flag the traction as '1' if fraudulent, '0' if non-fraudulent
• Update the class in the dataset
• Check if all the target values are achieved and calculate
precision, recall and F2 score

Fig.1 Flowchart of the complete project

V. METHODOLOGY
Since the dataset is highly imbalanced, during the preprocessing of the dataset, by using the upsampling
technique we obtain fraudulent transactions to be 33.33%
of the total 426472 upsampled transactions. We analyse
the dataset and further execute the six algorithm models
namely K-means, KNN, Isolation Forest, Local Outlier,
SVM and Neural Networks to obtain a highly efficient
result.
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1. Place K points into the space addressed by the objects that
are being grouped. These points represent starting group
centroids.
2. Assign each object to the group that has the nearest
centroid.
3. When all objects have been doled out, recalculate the
places of the K centroids.
4. Repeat Steps ii and iii until the centroids don't move. This
delivers a partition of the objects into groups from which
the measurement to be limited can be determined.
Fig.2 Graphical Representation of Unbalanced data

B.

Fig.3 Graphical Representation of Amount transferred per transaction
by class

K-nearest neighbor algorithm is utilized to a great extent in
detection frameworks. In this strategy the new instance query
will be arranged relying upon the KNN class. The
consequences of KNN rely upon three factors: a) The
distance metric used to choose the nearest neighbors. b) The
distance rule that is utilized for the grouping from K-nearest
neighbor. c) The quantity of neighbors considered to
characterize the new sample. The KNN based credit card
fraud recognition strategies need two significant things to be
assessed: the distance or similitude measure between two
information instances. In KNN any approaching transaction
will be determined for its closest point to new incoming
transaction. So, if the approaching transaction is not
legitimate, the algorithm demonstrates it to be fraudulent.
Larger K values help in decreasing the noise in the data set.
Instead of persistent ascribes, Euclidean distance is utilized.
Instead of multivariate information, the distance is
determined for each characteristic and afterward joined. The
KNN calculation can be upgraded utilizing better distance
measurements. [5]
C.

Fig.4 Graphical Representation of Time of transaction vs Amount by
class

VI.WORKING PRINCIPLE
A.

K-Means Algorithm

K-means algorithm is an iterative algorithm that attempts to
divide the dataset into K pre-defined distinct non-overlapping
clusters where each data point belongs to only one group. KMeans clustering is the most basic and effective technique to
group the data. At first, the number of clusters, K and
Centroid esteems are acquired. Any random objects as the
underlying Centroid or the primary K objects can likewise fill
in as the underlying Centroid. This procedure is a nonhierarchical strategy; at first it takes the quantity of objects
equivalent to the last required number of clusters. Repeat
until stable (= no item moves group):

K-Nearest Neighbor Algorithm

Isolation Forest Algorithm

Isolation forest is a tree-base model. This algorithm is based
upon the fact that anomalies are the data points which are few
and different. These properties result in susceptible
mechanism to anomalies which is known as Isolation [6].
This strategy is fundamentally not quite the same as any
remaining existing strategies and is profoundly helpful. To
recognize the peculiarities instead of the fundamental
distance and thickness estimates it presents the utilization of
seclusion as a productive method. This calculation has little
memory prerequisite and low linear time intricacy. It
constructs a decent performing model with few trees utilizing
small sub-samples of fixed size, regardless of the size of data.
D.

SVM (Support Vector Machine)

Supervised Machine learning algorithm can be used for
classification and regression problems. When utilized for
classification it separates a given set of binary labelled
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training data with a hyper plane that is maximally distant
from them. They work with the technique of kernels when
linear separation is not viable wherein a non-linear mapping
to feature space is automatically realized. The hyper-plane
found by SVM in feature space corresponds to a non-linear
decision boundary in input space.

subsequently given a score which depends on the different
criterion given in the LoF [7].
VII. EXPERIMENTAL RESULTS
Classification reports for Credit Card Fraud Management:

E. Neural Networks Clustering
Neural network methods are famously used for fraud
detection. The standard of neural network is persuaded by the
functions of the mind particularly pattern recognition and
associative memory. The neural network distinguish
comparable examples, predicts future dependent on the
affiliated memory of the learned patterns. It is applied in
classification and clustering. gains from an earlier time and
along these lines, improve results over the long haul. They
can likewise extricate rules and foresee future action
dependent on the current circumstance. The two parts of
neural network are training and recognition. NNs are best for
enormous transaction dataset. It is possible to use the neural
network with unsupervised learning for cluster examination
that relies upon evaluation of the variation of the weighted
vector w of the neural network from the vector of info pattern
x and search of neuron, whose weighted coefficient have the
minimum distance of w from x. This neuron, which won
among the neurons of the organization, has the choice to
change its weights and the weights of neurons in its
environmental factors and appropriately the response on
capitulated learning guide to all the more promptly regard.
Ensuing to submitting of a further learning design, it can win
another neuron of the net that can change its weights and that
of neurons in its environmental factors and along these lines
to increment better solution, etc. The clusters are henceforth
made in the net that in explicit spots of the network ideally
react to explicit signs of capitulated designs, just as concealed
patterns.

Fig.5 Accuracy, precision, recall, f1-score and support for Support
Vector Machine Algorithm

Fig.6 Accuracy, precision, recall, f1-score and support Isolation
Forest Algorithm

E. Local Outlier Factor
Local outlier factor (LOF) is an algorithm that identifies the
anomalies present in the dataset. When a point is considered
as an exception or an outlier dependent on its nearby
neighbourhood, it is a local outlier. LOF will recognize an
outlier thinking about the density of the area. LOF performs
well when the density of the data is not equivalent throughout
the dataset. In credit card fraud management system, Local
Outlier Factor (LoF) characterizes the different criterion that
must be utilized in deciding the criteria for fraudulent
exchanges. It at that point checks upon the various exchanges
for the different boundaries present in the given LoF. This
factor at that point gives every transaction a score dependent
on the different exchanges that have or will have occurred.
These scores can go from 0 - 1. Every transaction is

Fig.7 Accuracy, precision, recall, f1-score and support for Local
Outlier Factor Algorithm

Fig.8 Accuracy, precision, recall, f1-score and support for Neural
Networks Algorithm
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IX.FUTURE SCOPE

Fig.9 Accuracy, precision, recall, f1-score and support for K-Means
Algorithm

Since fraud patterns change over time, they could be hard to
catch. Therefore, new and updated datasets would be
required and machine learning models would be needed to be
retrained. More room for improvement can be found in the
accuracy of the algorithms by moderation of various
attributes as well as the dataset values. The precision of the
algorithms is directly proportional to the size of dataset.
Hence, more labelled datasets from reliable resources will
without a doubt make the framework more exact in
distinguishing frauds and decrease the quantity of bogus
positives. Additionally, our future aim is to advance this
fraud management system towards the detection of
fraudulent transactions occurring by the use of
cryptocurrency such as bitcoins.
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Abstract—The proposed paper describes the universal
asynchronous receiver transmitter i.e. UART. It is a type of a
serial communication protocol which takes bytes of data and
transmits the individual bits sequentially allowing full duplex
communication using serial links. This paper deals with the
software implementation and simulation of high speed UART.
The proposed UART works on a baud rate of 115200 bps for
high speed data transmission. Whole design is simulated using
Xilinx ISE14.7 software and has been implemented using
Verilog description language.

digital hardware, they have acquired a wide range of
applications such as user manuals, conceptual teaching,
function as an input method for automated design, VHDL
and Verilog are widely used in HDL. Verilog is a hardware
definition (HDL) used to model electronic systems. It is
widely used in the construction and validation of digital
circuits at the transfer register level. It is also used for the
validation of analog circuits and integrated circuits, as well
as in the construction of genetic circuits.

Keywords—Universal asynchronous receiver transmitter, Serial
communication, Baud rate, Xilinx

The Xilinx ISE (integrated software platform) is a software
tool developed by Xilinx for integrating and analyzing HDL
designs, enabling engineers to assemble and synthesize their
designs, perform time analysis, test RTL graphics, mimic
design responses to different stimuli, and configure the
specific device and program. Xilinx ISE 14.7 version of ISE
is used for our simulation of this project.

I. INTRODUCTION
A UART (Universal Asynchronous Receiver Transmitter) is
an integrated circuit which is used for serial data
communication with external devices such as modems and
other computer peripherals. It also handles the conversion
between serial and parallel data. The UART allows reliable
data transfer at high speeds with its 8 byte FIFO (first in, first
out) input register. UART will usually provide additional
signal circuits that can be used to indicate the status of the
data transfer and control flow of data in the event that the
remote device is not ready to receive additional data. The
UART serial communication module is divided into three
modules: baud rate generator, receiver module and
transmitter module. As UART is an asynchronous device and
the receiver cannot acknowledge the incoming of data, a baud
rate generator is used to generate a local clock for the
synchronization of transmitter and receiver when start bit
gets received. The transmitter module is responsible for
converting the parallel data into serial data bits and transmits
those bits to the receiver module. The receiver module after
receiving the data converts them back into its original parallel
data format.
UART works on the principle of asynchronous serial
communication. Serial communication is a type of data
communication in which the data is transmitted one bit at a
time through a single path. Asynchronous serial
communication is a type of serial communication in which
there is no synchronization between transmitter and receiver
modules and hence an external clock is not required. To
successfully transmit the data, the stream of data bit is
identified by a start and a stop bit which enable the receiver
to identify when the data byte begins and when it stops
respectively.
Just as software developers use high-level language (HLL) to
express creativity based on language statements, hard-ware
designers use hardware-based descriptive (HDL) languages
to describe the program they are designing. Although HDL
has emerged as a straightforward but concise definition of

II. LITERATURE SURVEY
UART has been applied to the communications protocol,
which provides full duplex communication on a serial link.
UART has three components, a receiver, transmitter & baud
rate generator which also acts as a frequency converter. They
simulate editing on Xilinx ISE14.7 and designing using
Verilog's descriptive language. When you do a comparative
analysis it shows that there is a difference between the number
of pieces, the LUT, and the maximum frequency. The results
are very good and stable and have great flexibility with high
integration. In making UART when we use FIFO our design
becomes more stable, reliable and flexible providing a high
bps rate [1]. UART is a full duplex receiver and transmitter. It
is a chip with built -in programs that provide computer
controls that are visible to its attached serial devices. Controls
serial and parallel data transfer. Every serial transfer function
is subject to the registry change policy. In UART data transfer,
when the baud rate is set, both the internal and receiver clocks
are set to the same frequency. [2] The duration of the stay is
affected, creating a serial communication process including
small synchronization, frequency separation according to the
input clock. All modules are simulated in Xilinx [3]. Their
work introduces an excellent FIFO design and control
structure. This controller is designed for UART (universal
asynchronous receiver transmitter) block and FIFO circuit
within FPGA to establish connectivity to modern
sophisticated control systems quickly and efficiently. This
controller can be used to establish connections when the main
equipment and slave equipment are set to a different baud rate.
To reduce sync error between programs under a system with
multi-subsystem where we can also reuse. The controller is
scalable, powerful and reconfigurable. There is no large area
problem. [4] This project proposes the integrated development
of a UART module to be used with the MIMO-OFDM
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hardware platform, the purpose of which is to enable
interoperable communication.

the same while the state machine remains in the delay state
for one bit time.

III. BLOCK DIAGRAM
UART has large blocks or three modules: transmission
module, reception module and baud level generator. Each
module is responsible for its own function. Failure of any
module affects the overall effect of UART. It also contains six
different registers, each used for its own specific purposes.
The diagram of the asynchronous receiver and transmitter
block is provided below.

Fig.2 Block diagram of Transmitter module

B.

Fig.1 UART block diagram

A.

Transmitter module:

A component, uart_tx in designed for transferring data using
serial communication. Transmission begins with the TxD
line transitioning from high to low for one bit time. This
leading bit is called the start bit. The bit time depends on the
baud rate. Immediately following the start bit, the first data
bit. The least significant bit, transferred followed by the next,
more significant bit until all eight bits of data we been
transferred. The state machine starts in the mark state until
the ready signal goes high. This state resets a signal for
counting the number of bits transmitted, bit_count, to zero
and asserts the tdre output high indicating that the component
in not currently transmitting data. When the ready input goes
high, the state machine transitions to the start state for
transmitting the start bit.A counter baud _count is used to
count clock cycles until the bit time is reached, baud count is
reset to zero in start and tdre is brought low indicating that a
transmission is in progress. On the edge which is going to rise
of the clock, the next state is delay. The bit time counter,
baud_count is incremented in the delay state and the state
machine remains in the delay state while the baud_count is
less than the bit_time. Bit_time is a constant number of cycles
required for 0.104 milliseconds to Pass. Once the band_count
has counted up to a bit_time, execution continues to the shit
state to transfer a data bit. Additionally, tdre remains low,
txbuff is shifted one bite to the right, bit_count is incremented
to the number of bits transmitted, and baud_count is reset to
zero By shifting txbuff one bit to the right, txbuff[0] always
contains the next bit to be transferred until all the eight bits
have been transferred. On the next edge of the clock, the state
machine transition back to delay Once again, baud_count is
increment on each rising clock edge remaining delay until
one bit time has passed, when baud_count becomes equal to
bit_time. Execution continues to shift outputting the next bit
and shifting the transfer buffer, txbuff. After TxD has been
set to the next data bit in the shift state, the output remains

Receiver Module:

Receiving data is similar to transmitting data. Eight hits of
synchronous data are input into RxD, Bits achitled into the 3it shift register, a data [7:0] least-significant bit first. e The
output edrf is set to 0 by setting rdrf _tr to high The framing
ener flag. FE, is set to I if the stop bit is ot 1. This is ane
indication that the data on data17:01 may not he accurate.
There is however. ne subtle. important difference between
the 2 states. Ins tired af mining in the state for a whole hit
time. the tate machine transitions to the delay state atter a
half-bit time. Bit time is determined by the hal te in the same
way it was used in the transmitter. As stated earlier the
parameter sed in design of an Ra module remains the same.
A new parameter namely *half hit time' which represents half
of the bit time. Due to the delay in transmission of data, the
stan hit appears only after all the hit time has elapsed. During
transmission, the start bit is transmitted for an entre bit time
just like the data hits and the stop bit. When receiving, by
waiting only a half bit time after the start bit has been initiated
the data shifted into the shift register during the shift stte is
farthest away from the time the signal change That is, half
way between the beginning and the ending time during which
the hit is valid. When RxD goes low, signifying a start bit.
the state diagram transitions to the start state it remain in the
start state kr one- half of a bit time, then transitions la the
delay state. The bit time counter, baud count is incremento in
the delay state and the state diagram remains in the delay state
while the band count is less than the hit time.

Fig. 3 Block diagram of Receiver module
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C.

UART Registers:

The various registers used for asynchronous receiver
transmission are discussed below:
RSR: Receiver Shift Register, is the switch register used at
the end of the asynchronous receiver transmitter .It receives
the sequences from RxD (receiving data) and switches them
right, one per hour.
RDR: Data Receipt Register, receives data from the RSR and
any data stored in the RDR is stored in the data bus.
TDR: Transfer Data Register, receives data bytes from the
data bus to be transferred and transfers it to the TSR.
TSR: Transmit Shift Register, is a switch register used on the
transfer side used to transfer information slowly by moving
each bit to the right. Serial out shift register matches are used
SCCR: Communications Registry, this register is used to
control UART. The lowest 3 bits in this register are used to
select the baud ratio. Also the first two pieces namely TIE
(transmit interrupt allow) and RIE (receiver interrupt can),
interrupt the signals and place them on the SCCR whenever
the receiver and UART transmitter need attention.
SCSR: serial Communication Status Register, contains
information about the status or status of UART. Contains
flags (TDRE and RDRF) to indicate the status of different
registers. Its last two bits are OE (overridden error) and FE
(fencing error) which sets if an error occurs in the
transmission. The pass error occurs when the recipient is
unable to process the entered character just before the next
arrival. And a structural error occurs when the selected “first”
and “stop” pieces are invalid.
D.
UART Flags:
Two flags are used in UART. They are:

Fig.4 Testbench Simulation of UART

V. CONCLUSION
In this paper, we have implemented and simulated UART for
serial communication. This implementation is consisting of
three modules: receiver, transmitter, and baud rate generator.
This implementation is done using Verilog HDL language as
it has a better grasp on hardware modeling and is not as
verbose as VHDL enabling the code to be much more
compact. This design is simulated using Xilinx ISE 14.7 suite
software. Stable and reliable results are obtained and show
the correct functionality.
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IV. RESULT
The output simulation of the UART is shown below in fig.4.
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Abstract—Information systems have a significant part in the
composition, distribution, accumulation and conveyance of
data in different fields. Health Information System used in the
hospital wellbeing division suffice the requirements of
surgeons, officials, and sufferers in institutional means. Health
Information System ensures that health parameters are
assembled
accurately
and
comprehensively.
Health
Information System has objectives such as implementing
patient-relief, growing constitutional intelligence channels,
diminishing expenses, and assuredly banking medical data in
modern-digital platforms [1]. The progression of the Health
Information System in India exerted drive when the
government formed the National health portal with refined
guidelines on computerised health reports [2]. These guidelines
intended at ascertaining general criteria for collecting and
dispensing medical data with several healthcare operators so
that information matches interchangeable and manageable
outcomes. The practice of health data operations in health
organisations has matured to be more extensive since the
modern advancements in information warehousing of health
documents. The extent of the health information system project
is to exhibit a practical prototype of a Health information
system that not only renders access to physicians, patients and
admin but also incorporates techniques to undeviatingly collect
the medical examinations from numerous sensors. We first
study how a health information system is usually established
and then proceed next to explaining our explicit representation
where we include methods to register as well as file data from
various sensors.
Keywords—Health Information System, RDBMS, Arduino Uno
microcontroller, Django.

I. INTRODUCTION
The provisions empowering worldwide challenge in the
medical data industry incorporate creating correspondence
innovations on the progression of health-care data in
organizations and correspondence networks that interface
with various medical establishments. Information Health
information systems encourage establishments to save
critical assets, like cost and time. From 1960s, Health
information framework have been useful broadly in the
health-care sector and industry. Focusing on Health care
guarantees the social prosperity and security of public
interest. At the point when the introduction of preventive and
therapeutic wellbeing administrations is thought of, it is seen
that those Health information systems that utilize electronic
data give more prominent accommodation to patients and
specialists. Throughout the long term, it becomes noticed
that particular significance of Health
information
management system in the health-care sector has expanded
due to intra-institutional conformity, the inventory of inhouse materials, and hospital data movement to medical
• Proceedings for DJ SPARK 2021

services staff. Health systems show the aftereffects and
execution of medical care establishments like sickness
insights. It has become conceivable to make different
conclusions about the information given by the Health
information systems and sort out the achievement pace of the
institutional assistance conveyance. Health Information
System gives diverse data about the clinical, monetary, and
administrative elements of a specific medical clinic through
their institutional structure. It uses these frameworks to
incorporate the patient data and the charging of wellbeing
administrations which the emergency clinic
offers
throughout the long term, new usefulness has been added to
patient administration Health information systems which
incorporate arrangement over the web, follow-up patients,
and mentioning investigation and showing results. This
makes it workable for specialists to coordinate their
solicitations straightforwardly to the research facilities
through computerized frameworks and to check their
outcomes on the web.
Health information systems join the force of the entirety of
the workforce, computer networks, framework models and
framework's data which are fundamental for playing out
different capacities like gathering, preparing, putting away,
getting to and dispersing data. Health information systems
can be considered as frameworks that intend to give
exactness and refreshed data any place and at whatever point
it is required. However much as could be expected in the
arranging of Health information systems in policy
implementation, the prerequisites of vertical and even
progressive levels in the public associations ought to be
assessed. Health information systems utilized in the public
area are additionally utilized for checking the climate and to
contemplate the impact of outer variables on one another and
with the public specialists. The Health Information System
is a framework that regularly discovers its utilization in
emergency clinics where they utilize it for gathering and
handling all required data that is gathered employing PCs for
medical care and the executive's administrations. This data
move between various units is encouraged through the
computerization frameworks in the electronic climate. It
handles incorporating distinctive data that surfaces in regard
to clinical, executives and monetary capacities that worry the
medical clinic. It likewise goes about as an asset arranging
framework for the emergency clinic and since it is private, it
turns out to be not difficult to expand quality as per the
necessities of the health industry.
Health Information System will in general gather bunches of
information as medical clinics have assorted and different
capacities. In these kinds of frameworks, the assortment of
data is massive which incorporate everything from the labour
force utilized by patients to how the staff can deal with
80
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follow the working of the organization and oversee
managerial undertakings. The framework at that point gives
input on measures that worry patient consideration for
medical clinics. It can likewise go about as reminding
machinery for the significant tasks to perform and permits us
to build up a determination and convention for the treatment
that can be altered for a unique case.
II. LITERATURE SURVEY
Dispensaries are often thought to be arrangements supported
by renowned technology and information-intensive
processes. According to Lawrence and Dyer (1982), health
associations aren't hierarchically structured authorisations but
depend upon democratic restraint tools including
standardised stakeholder influence in analysis methods. A
survey under 2752 European clinic administrators suggests
that technology can considerably transform dispensary
actions plus co-operations (Anderson, 1993). It's suspected
that well-being supervision funds, funding and monetary
transactions will rely mainly on the intricate sufferer and
medical examination combinations. The application of
information technology and technological advances in
symptomatic and suggestive remedy techniques mix to
development for chains of the dispensary, health-care
manners and clinical (Gert van der Pijl and Smith , 1999).
Health-care supervision may be a flourishing field with rising
chances in both indirect as well as direct attention contexts.[3]
Originally reported through Thompson(2010) and
Buchbinder, uninterrupted care environments are the
institutions that administer concern right for a sufferer,
occupant else dependent who entreats aid from the health
institution. Non - direct care environments aren't reliably
involved in performing care to groups wanting health
services, but rather sustain a load of people by results and
assistance tendered available to directly care aspects.
In the column entitled as Hospital Information System (HIS):
At a Glance in Asian Journal of Computer Science and
Information Technology by Yousef Mehdipour suggest that
explanation of competent authority as well as management of
service of a Hospital is that availability for/of reliable,
dependable, qualitative knowledge. As per his article, the
reality mentioned in his article signifies the actuality and
appliance of Health information systems and makes
undeniable their preponderance against the standard model.
The article pressed that health institutions might had to
revamp computer interface, realise steady device & nurture an
extra sturdy interface capacity to avail the user's demands
throughout the subscription, similarly on modification or
determine appropriate document direction. Therefore, it
reasoned that HIS facilitate a typical beginning for patient’s
history of health also arrangement requires keeping data in a
protected volume and checks who can pull the information in
particular circumstances. These systems
amplify the
productiveness of healthcare experts to control problem by
determining a patient’s summary of health as well as insight
history at the purpose along with circumstances that it is
obliged. [4]

decision-making sub-system, direction sub-system, a
standard data-entry sub-system plus an intelligence sub
system. Reinforcements running on health assistance system
involved clinical research, medical records, pharmacy, x ray,
patient order entry, laboratory, pedagogy, ADT and
monitoring [5]
In paper labelled ‘IOT Based Health Care Services in
International Research Journal Of Multidisciplinary
Technovation’ by S. Devdharsini mentions that according to
census about 8 individuals don’t survive per thousand people
thanks to healing problems, medical service difficulty
supported by abnormal medication. The author explained
with conclusions that medical expert have ability to obtain
authenticated data collected in database and have means to
diagnose them with assurance and ease .A gateway interface
among physician and also the sufferer facilitates different
options like the physician alone can obtain the beforementioned private details of sufferer, no unknown individual
can obtain access without permission. [6]
In the paper entitled as ‘A Hospital Recommendation
System’ by Mohammad Reza Khoie with his additional
associates supported patient satisfaction survey issued by
Multidisciplinary Digital Publishing Institute composed a
recommendation method employing an unsupervised
exploratory data analysis algorithm to find relationships with
patient demographics and their distinct relief identifiers. Such
correlations derived employing a two-layer cluster analysis
along with extricating prominent features of every cluster.
Here relationships verified using statistical analyses plus
outranked supported their importance. Therefore, purpose
was to employ such relationships to form patient fulfilment
formed on advice arrangement for health-care units. [7]
III. BACKGROUND
A. ECG Sensor (AD8232):
The AD8232 ECG Module is a cost-effective sensor utilised
to contain the electrical pulses of the heart. This electrical
activity can be outlined as an ECG or Electrocardiogram. The
output is an analog reading. This includes pins the same as
right arm (RA), left arm (LA) & right leg (RL) pins. An LED
indicator is utilised to show the significant pulse swings of
individuals. The AD8232 ECG module includes a capacity
like agile restore employed to minimise the magnitude of high
settling tailpieces of the HPFs.
AD8232 ECG sensor has the ability to be simply connected
with any microcontroller unit like Arduino Uno in this case.
It needs a single analog pin for accepting the output and three
digital pins for control associated processes. The application
includes facilitating portable ECG, providing gaming
peripherals, biopotential signal acquisition, remote health
monitoring and fitness along heart activity rate tracking.

Reed M. Gardner , Homer R. Warner and T. Allan Pryor in
the article named HELP- A Total Hospital Information
System presented by the LDS Hospital/ University of Utah
realised on a "nonstop" ADP framework comprising of 4
CPU devices, disc storehouse primary sub-systems employed
in event of the health appliance events comprised of a a
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Figure 3: Arduino Uno Microcontroller

IV. WORKING
Figure 1: ECG module (AD8232)

B. Temperature (LM35) Sensor:
LM35 is a temperature calculating sensor holding an analog
output voltage proportionate to the temperature. It renders
output voltage in centigrade (Celsius). It appears not to need
an outside calibration circuitry. The sensation of LM35 is 10
mV/degree Celsius. As the temperature increments, the
output voltage also raises. Here 250 mV means 25°C. This is
a three-terminal sensor applied to hold environment
temperature classifying from -55 °C to 150 °C. LM35 sensor
transmits temperature output that is extra accurate than
thermistor output.

Figure 2 : Temperature Sensor(LM35)

C. Arduino UNO microcontroller:
This device is the heart of the data transmitting system.
Arduino Uno, a microcontroller framed on ATmega328P
chip, operates an ICSP header, a reset button, six inputs, a
power jack, fourteen digital output/input pins (6 of which
could be used as output PWM authorisations), a sixteen MHz
quartz crystal plus an USB association. Uno carries each
prominent capacities necessitated. With merely connecting it
with a PC by USB link otherwise controlling it with battery
or AC to DC connector is satisfactory to get it initiated. The
processor and memory unit, along with microcontrollers or
scaled-down PCs used to perform whole programming
utilizing equipment dependent on the Atmega328p chip. It
has fine commendable performances as it can undoubtedly
communicate the important data with a PC or with added
microcontroller. To put it clearly, we attest that the preparing
of sensor information relies upon the software code in the
microcontroller.

Here, development of healthcare clinical data is crucial to
upgrade the medical clinic consideration limit, the
organization as well as the dynamic degree of health science
and medical clinic operational capability. The health
information system in this project utilises the 3-steps
architectural characteristics, in particular:
A. Web User Interface and Information System.
B. Data Processing Module.
C. Sensor Module.
The sensors are connected utilized to collect information
from the body of the patient and climate through partnering
physiological signs. The assembled information is then
prepared by Arduino as well as transmitted to all-inclusive
administration framework. The web UI is utilized for the
graphical portrayal and introduction of gathered outcomes.
The web UI displays the overall status and interaction of
different processes. The sensors are utilized to request patient
information from the medical clinic climate. After adding the
sensors (heartbeat and temperature here), Arduino works as
heart of entire hardware system. It gathers sensor information.
Afterwards process raw data to the advanced management
system. The sensor yield is connected to the relating patient
profile. There, the information stored graphically appears,
and it is a channel-based framework, and necessarily while
accessing it a password is required.
A. Web Development using Django:
Django, a python-based web system, was created to assist
developers to drive applications from idea to conclusion as
soon as possible. It empowers clients to assemble web
applications in an arrangement called MTV (modeltemplate-views). The basic point is to encourage plan of
muddled, data set driven
sites. System features
"pluggability" of sections and reusability, low coupling,
more compact code, speed up advancement, and the
arrangement of do not repeat the same thing. Python is
polished totally, likewise for information models .It also
awards a discretionary managerial read, update, erase and
make interface shaped powerfully by consideration and
arranged with administrator models.
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register the appointment & pay status, patient-doctor data,
and administrator data. A program could be composed to
query the database to stock or fetch outcomes as demanded
by the authorised individual for several processes that are a
part of a health information system. The database constitutes
spine of the whole arrangement as this makes numerous but
significant tasks such as individually distinguishing each
doctor and each patient through the case number provided to
them. The database develops the ground for the Web
Application applied for maintaining patient and physician
profiles, preserving the path of the appointments and fees.
Figure 4. Hardware block diagram

Figure 6: Circuit Diagram

B. Interfacing of Sensors:

Figure 5. Software block diagram

A. Backend Development:
SQLite is a relational database
management system
(RDBMS) and is reliable, agile, versatile, and easy to use. It
is a database system chosen for advancing web-based
software purposes is held for both short and wide utilisation.
It is specifically followed by industry specialists or program
developers for managing, updating, reporting, and forming
the databases with tables that are employed for enterprise
decision-making. It is ordinarily implemented to exert data,
refresh the contents of the record, or operate on the
composition of the database or tables, using several types of
database means, which will own a user interface to fulfil the
actions on the database. SQL can be exercised for both
relational and multidimensional sorts of databases.
An RDBMS is a collection of programs and capabilities that
expedite IT regulations and others to build, update, control
and contrarily correlate with a relational database. RDBMS
stocks data in the pattern of tables, with the most utmost
practical relational database management systems using SQL
to obtain the database. However, since SQL was developed
after the elemental progression of the relational model, it is
not obligatory for RDBMS utility.
This project uses SQLite in building of the database for the
HIS (health information system). It has relations which can

Arduino was utilized to connect different sensors & show
them on different screens. The sensors utilized are LM35
and AD8232 which is utilized to gauge parameters like
temperature and ECG.
The information tests from sensor AD8232 utilized to procure
the information from the victim are specifically LA, RL and
RA .The requirement is a 3.3V & ground pin provided by
connection pins situated in micro-controller. The yield is feed
to a simple pin because the information
won't be
computerized. Likewise, the pins LO-, LO+ are associated
with Arduino’s PWM pins. LM35 temperature sensor has
three pins fundamentally, one is ground , one is utilized as a
power supply, and the centre one as output & it is associated
with the Arduino’s analog input pin.
V. FUTURE SCOPE
In the prior several decades, foremost realized operations
were intended to remove human involvement in transactions,
either during a medical or organizational level. A visible
outcome of more transaction arrangements and installations
is exciting expansion in easily obtainable digitized data. This
data was obtained from transaction regularities. Various
bodies unquestionably didn't install the regularities for the
info, but data developed as a critically beneficial by-product.
Now that there endure tremendous volumes of knowledge
siloed in versatile, discrete papers, the long run of HIS lies
in advancing the operational execution plus compelling
health arrangements to consolidate and scrutinize this
information. One essential domain of focus when executing
health information systems across the years has been the
preparation of reports.
Conventionally, the reporting
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provisions snaps of data
relating the dispensary to
administration, the board divisions, or additional
organizations of individuals. As precious as these reporting
arrangements are, they will be modified to fulfil the future’s
enterprise analytics demands. principal concentration will
substitute for administration growth, particularly on the
hospital side. This transformation focused will get the
requirement for analytics contributions that connect plus
blend many purposes a superiority. These will involve
monetary arrangements, hospital operations, patient relief
methods. Furthermore, analytics demands quite little
reporting. Health rules within the prospect will drive
maintaining the power to pierce down into this whole,
blended data to realize authentic
perspicacity into
operational accomplishment. Finally, complicated analytics
doubts corresponding to innumerable rows of information
cannot be performed on transaction system databases
without resentfully influencing execution;
a separate
information repository is expected, which can enhance
conceivable once storage systems and data integration from
the cloud grow more robust.

Figure 9: Details for Patient

Likewise, physicians who sign-up have the option to insert
their details such as their department plus the activity status.
It makes it easier to know the doctor’s availability.

VI. RESULT
When an individual enters webpage of MIS, there is an
option to register or sign in as a physician or as a
sufferer/patient and admin account serves as the HR account
controlling all the activities -

Figure 10: Details for Doctor

Once a physician signs in, that physician can also append
prescriptions for the patients & specify the illness as well as
to keep record of patients every prescription easily.

Figure 7: Website Home Screen

When the user selects the register option on the login button
present at the top right, the login page appears.

Figure 11:Page for Prescription

Later subsequently attaching in prescription,
prescriptions display collectively in the prescriptions.

all

Figure 8: Screen for Sign-in/Sign-up
Figure 12: Page showing Prescriptions details.

When a patient registers, the additional information can be
updated by typing in their data.

Admin account is joined to prescriptions as well having
ability to inspect as well as follow many different actions.
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Figure 13: Page for ADMIN

VII. CONCLUSION
Health Information Systems implement a consolidated
medical information reference concerning an appropriate
patient's history of health. The arrangement, therefore, saves
medical data in a position extremely guarded plus hold
restrictions over accessibility of the data in special situations.
These arrangements improve strength of health care
specialists to promote concern and organise with different
experts by obtaining a special sufferer's health knowledge
and the history of the appointments at the time, place and
effort required.
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Abstract—Library consist intellectual capital, it might be
scholarly journals, books, reports, thesis etc. For security
purpose, the goal of the security system ought to be to produce
a safe and secure facility for library staff, library resources and
instrumentality. At a similar time thanks to application of
security system, that promise to extend efficiency, productivity
and enhance user satisfaction. Since the importance of library
security is imperative, the present paper concentrates on
application of RFID technology in libraries and its components.
Every year the library faces immense monetary loss. At the end
of the year, the total tally of books doesn’t round of and the
severe search creates lot of ruckus. So an RFID based AntiTheft Security system is proposed to prevent theft of books.
Initially the project proposes a prototype to check the execution
of the system. After that the software end will be taken care of.
The database management system creation would be the next
step. Appropriate readers, modules and scanners will be used to
execute the project on a large scale. The advantages of the
technology in supply activities and its concern area unit
bestowed within the theoretical framework. Henceforth, this
explains why RFID technology, which is very well proven,
allows for item identification with item security. Checking items
in and out of the library are the factors wherein an RFID system
is used. This solves the issue of security with an RFID Anti-Theft
Security system.

Keywords—Anti-theft Security system, Arduino UNO,
Database management, RFID, Scanner Modules, Python.
I. INTRODUCTION
Radio Frequency Identifier (RFID) is the latest technology
for recognition and data capture without the need of direct
contact [1]. It is a combination of Radio Frequency (RF)
based technology and microchip technology where
information is confined on microchips in the form of tags
affixed to library materials and is read using RF technology
regardless of product positioning or alignment and distance
doesn’t play critical role to an extent except in the case of
extra-wide exit gates [2]. RFID based systems move beyond
security to become trailing systems that blend security with
more efficient tracking of items throughout the library,
including easier and quicker charge and discharge,
inventorying, itemization and material handling. RFID
provides an answer for security of library material. It is
emerging as a more effective, time saving, accessible and
cost-efficient technology. RFID tags are much faster than the
barcodes and inhibit much information than barcodes.
Barcodes require the object to be in line of site whereas RFID
just requires the object to in a particular range. RFID is
applied to numerous areas in library such as automated check
in/ check-out (without the intervention of library staff),
felony detection, stock verification etc. and include several
components including RFID Tags/ Labels, security Gate, Self
• Proceedings for DJ SPARK 2021

Service Units, Shelf Management etc. and it can be extended
to several lot more areas in future.
With the ever-increasing number of products available in a
library to be borrowed, the theft is on an ever-increasing rate.
Hence, RFID systems in libraries saves library staff's time by
automatizing their tasks. It provides an additional security.
Taking care of books and making them available to the book
readers are necessary tasks and RFID constitutes of an
unerring solution to it. Often there are thefts which cause
huge debts to libraries year after year. We wanted to do
something about the constant loss our library faced
tremendously. Most of the library staff's time is spent in
recording data of incoming and outgoing books. Theft can be
prevented with the use of an alarm system where the burglar
would be caught in the act. This system involves installation
of special software. A person using this system to borrow
books, has to scan the book first so that the book gets updated
on the server Books selected by the person are identified by
the system's built-in RFID reader. When a book is returned,
the process can be repeated so that the system activates the
surveillance bit.
The use of Open-Source Library Management software is a
major trend in library management system. There is an
increase in platform support for the software in the global
market for library management system and most of these
software used are offline. People are providing solutions for
cloud based and web hosted library management system.
Several universities and colleges have started providing
digital magazines and popular books online and here webbased library management system is used. Using these
software, users are provided with an opportunity to engage
with the library in a fun and interactive way. Tattle tapes can
also be used for library theft protection. The tape consists of
a magnetic strip embedded in a clear adhesive tape. These
tapes are then placed between the pages of books. Initially
these tapes are active so if the book passes through the exit,
then there will be a sound of alarm. Colleges and universities
are provided with kits to disable the tapes. And when the
books are received these tapes are again activated by college
staff.
RFID tags can be used for library theft protection as well as
library management. Here computer displays can be used for
issuing the book. Each RFID tag is unique and has memory
so data about book name author name can be stored in RFID
tag. Here the tags are initially active so there will be a sound
of alarm if a user tries to take the book without issuing. Once
issued the tag is deactivated so the scanner at the exit will
allow the user to take the book. Being High Frequency (HF)
tags, High Frequency guns (a type of scanner) are often used
for arrangement of books [3]. RFID tags facilitate to reduce
staff work and it is entirely based on database systems. If the
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data found in the database is appropriate then there will be no
cause for alarm.
Arduino UNO is an open-source microcontroller. It is
programmable using Arduino IDE [4]. Arduino UNO is
employed to manage reader modules and scanner modules
needed for reading and scanning RFID tags. Arduino UNO
can retrieve and store data from RFID tags and send them
over to python for manipulation and further programming.
RFID widespread referred to as Radio Frequency
Identification is so much popular in I.T. sector these days.
Automatic Identification and Data Capture (AIDC) is a rising
concept in this modern era which focuses on identification of
each and every item. And for AIDC, RFID can be widely
used.
II. LITERATURE SURVEY
A. Library management system using RFID technology [5].
Radio frequency identification (RFID) is a swift and evolving
technology which allows efficiency and user-friendly
accessibility. In this era of “Auto-Identification” and “Data
Collection”, RFID - a wireless, non-contact use of radio
frequency, plays a huge role to computerize business
processes and allow the identification of large number of
objects such as books, to transfer data.
The following paper proposes a brief description on the
Library Management system using RFID. It allows easy give
and take of borrowed books without much intervention of
traditional manual book maintaining technique.
The RFID based technology supports high-speed issuing,
reissuing, and returning of books with the help of RFID
enabled modules. It immediately provides the book info
along with the library member’s profile to the library
management system and does not require the antiquated
manual typing.
The tag which is to be read by the system for identification is
placed in the book with a specific Id. It consists of a small
integrated circuit and an antenna which includes exceptional
identifying information, such as a book's title or code,
without having to be indicated to a distinct database.
This explains that the ‘Library Management System’ does
not require a labor-intensive entering method or a line-ofsight access to the tag in order reclaim the tag’s data. The
information of the book is read by an RFID reader, which
replaces the typical barcode reader usually found at a reading
room’s circulation desk.
Aforementioned, ‘The Wireless Technology’, has proved to
be a structured and systematic system to save time, wipe out
human errors and acquire books promptly. This system also
helps the librarian to manage data much efficiently using a
built interface. These applications save labor costs, enhance
customer service, reduce book burglary, and provide a
continual update on new stock of books.
Therefore, both the computerization and administration have
said to be executed competently, building up a smart
management system.

B. Implementing RFID technology for libraries in the field of
library security [6].

The library security references and opportunities of the most
commonly used auto-id system of libraries used for the
identification of users and documents. The radio frequency
identification and also the connected areas create new
applications and services accessible for libraries. Using this
technology, several current library work flow and user
activities are going to be much easier, quicker and safer. This
research paper endeavor to answer the following questions.
What security solutions are often enforced by the presently
used RFID systems and what alternative applications are
often utilized in the sphere of library security within the
future. This document is based on how RFID system is used
in Library security. Libraries implemented various systems
used in trade, Electromagnetic system is one of them. RFID
communication relies on the usage of electromagnetic waves.
It describes all the parts which is used in the security system
i.e., RFID Tags, RFID Reader, Anti-theft detection gate.
The software integration is explained and the software
background used are data controller unit and integrated
library system (ILS). Book dropping and self-issuing system
are used in this system which makes it easier for issuing book
and saves a ton of time for librarian as well as students. Each
and every task and how to go on implementing the system is
well explained. The first part of the study dealt with the
physical protection of the library materials, library stock
protection issues and anti-theft protection before the
introduction of RFID technology. Then, it turned to RFID
technology tools and applications used in library systems. It
examined the process of an anti-theft system with a security
gate and self-borrowing stations connected to RFID
technology. Finally, it presented some possible solutions of
RFID technology to increase the efficiency of library
security. The results of the constant development of new
RFID tools and solutions are not only useful for library
security systems, but also in other areas of work process.
C. RFID based library management system [7].
Libraries are very fundamental part of a student’s life. Not
everything can be found on internet, libraries are essential in
acquiring and storing data but the old library system has its
own problems. Managing thousands of books and securing
them, securing book and protecting them from getting
tempered, theft protection and not getting the issued books
back were some of them. By using RFID technology these
problems can be solved. This project helps in identification
of books and preventing any kind of theft. The students can
search in the database to find the location of the books rather
than randomly searching in the library. Students will get
notified about the due date of the book using GSM. If the
student fails to return the book the system will generate fine
based on the time period. RFID are incorporated in every
book. If any person tries to take the book without issuing it
the buzzer on the gate will turn ON when the person is
leaving the library.
This system is very efficient in term of technology, it is easy
to use and it saves time. This system reduces the workload of
the librarian, this allows the worker in library give their time
in customer support tasks. RFID readers and RFID tags to be
used have to be of high quality to provide the best results.
The main problems are solved using the RFID technology.
The information written on the tag have a great impact on the
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application. In this way libraries can save labor cost, improve
customer service, secure their books and continuously
updating the collection of the books in library.
III. OBJECTIVE
The idea exhibited with the report is novel as far as the
produced label, unwavering quality, less strain on human
resources and power and more automated structural unit. The
proposal was made to make a product which is helpful and get
easily implemented easily in every college as it is cost
effective. The project objective is to make a working model
which would usually cost more in few fractions of the market
price. Every year colleges face huge loss due to theft of books
from the library, which would be prevented with this project.
The principle innovation following this framework is lively
RFID, which has the ability to convey an interesting label with
exceptionally low hack likelihood. The structure would be
small and easy to use and access.

IV. PROPOSED DESIGN

Fig.1 Working of system

A. Frontend:

book’s ID will come in to the range of the scanner modules
low-power radio frequencies which are present will trigger
the ID on the tags[8]. The Scanner modules will then scan the
database for the presence of the unique ID present on each
book. If the unique ID is present on the database then both
the modules without any interruption will allow access to the
student to exit the library and if the tag ID is not present in
the database, the buzzer present on the other side of the door
will go ON and the security will be aware of any wrong doing
(Theft happening).
B. Backend:
The reader module placed near the librarian desk will operate
in the Reading mode i.e. they will just read the information
present on the tags. When the reader module will access the
information present on the books, the information will be sent
to database using Python language[9]. Since Python
Programming
language
is
Object
Oriented
programming(OOP) and easy to interface language it can be
easily interfaced with the Arduino as well the database .
Through Python the information of the Arduino connected
RFID reader module will be accessed and processed to be
suitable to transfer on to the database[10]. The Database will
be created with the help of MySQL Server. The Server
database will create the sufficient and appropriate platform to
perform all the tasks required. The server will maintain the
record of all the data entries coming from the Arduino and
will create a table of ID’s for the entries which has to be given
permission of exiting. At the exit door two scanner modules
will be placed diagonally on the door and will be operating
in the Scanning mode (i.e. they will scan the database and
give access). When the tags will come in the range the
modules will access the unique ID present on the book and
run a scan on the present database (MySQL Server). The
Scanning process will be performed using Python. If the ID
is present in the server, the module will allow the student to
exit the door without any interruptions and if the information
is missing it will leverage the buzzer. Python Counter is a
sub-class of dictionary class[11]. It is a container that keeps
a track of count of each of the element present inside the
container. Counter helps to count items in an iterable list. A
counter can perform all types of arithmetic operations such
as addition, subtraction, multiplication and division. So as in
dictionary, counter will have key value pairs where the
unique Rfid tag values will be keys and their Count values
will be values in the dictionary. The tags will be activated
using the value of count of individual tag. If the tag value is
odd, then it will be set to active and if the tag value is even,
then it will be set to passive.

Student will approach towards the reader module and place
the books which they want to issue inside the box containing
the reader module. The tags which has been inserted in the
books will start to react to the lowpower radio frequencies
which will be generated by the reader modules placed inside
the box. The reader module will access the information of the
tags and through Arduino they will be sent to the database.
While exiting the library, student will pass through the exit
door. At the exit door two scanner modules will be placed
diagonally which will scan the information (the unique ID on
the RFID tags) available on the books. When the student
88
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V. BLOCK DIAGRAM

VI. IMPLEMENTATION

READER MODULE
\
Read data on the RFID TAG

ARDUINO UNO

Through PYTHON
SQL SERVER
DATABASE

SCANNER MODULE

Linked to SQL
DATABASE through
ARDUINO

Before making the final prototype two mini prototype were
implemented in two different phases. In which the
authorization of the tag and activation and deactivation of the
tag was shown. For the phase 1 RC522 is used which is an
RFID module. It comes with 2 RFID tags, button and a card
tag. The range of the reader is 5 cm.The reader is interfaced
with Arduino so that we can give instructions. The button tag
is not feeded in the system where as the card tag is given the
authority in the database. An authorised RFID tag is
displayed when it approaches the reader, it gives output 1
indicating that the card is detected and can be taken by the
student and when an unauthorised card is taken near the
reader it cannot be recognised.

READS DATA ON
THE RFID TAG

SCANS THROUGH
THE DATABASE

NO

YES

VALUE PRESENT

VALUE ABSENT

GRANTS ACCESS
WITH NO ALARM

ACCESS DENIED
WITH ALARM

Fig.3. The process of scanning the RFID tags are being done within
the range of reader module [12].

For this an Arduino UNO and MFRC522 with an RFID card
tag and button tag is used. To detect the tag, the tag is taken
near the breadboard which is connected to the reader module
as shown in the Fig 3.

Fig.2 Flowchart of the proposed design

Process when is when the tags is already activated
Case1:

Case2:

Fig.4 Successful detection of the card tag by the reader module is
displayed by ‘1’ on the console window indicating that the card tag is
an authorized tag.

When the card tag detected is from the authorized company
then the console will be positive and authorize the tag by
showing a value 1, this process is displayed in the Fig. 4 when
the value 1 is highlighted shown in the python IDE
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After Scanning for the first time the counter value of that
particular RFID tag will be incremented by value 1 and the
new counter value will be 1, this is an indication that rfid tag
has been turned OFF(Inactive) and this will ensure a buzz
free getaway from the library. When the book will be
returned to the library the librarian will scan the RFID tag
again and this will again increment the counter value by 1 and
make it value 2. This is an indication that the tag has been
turned ON (Active) and in this situation if the book
containing that particular RFID is being taken out of library
without scanning again it will trigger the alarm and it will
buzz. Once the count value has been reached to 2 it will reset
to 0 to ensure high speed transmission and less memory
consumption.

Fig.5. 0 is Failure in detection of the button tag is displayed by ‘0’ on
the console window indicating that the button tag is an unauthorized
tag.

When the card tag detected is from the unauthorized
company then the console will be negative and unauthorize
the tag by showing a value 0, this process is displayed in the
Fig. 5 when the value 0 is highlighted shown in the python
IDE
Fig.7.Another RFID button tag is scanned

For phase 2 Python Development IDE is used for creating
software end since it is a open source development software
with a lot inbuilt libraries which help in easy integration from
the software end to the hardware end. For suitability Python
function of Counter is used to create a Counter algorithm
which helps in keeping the track of number of times the RFID
tags has been scanned. Initially all the tags have counter value
0 (Zero).

Fig.6 RFID card is scanned and a counter value is set.

Here we use the same setup which include RFID reader,
Arduino UNO and a button tag. When the tag is scanned
then a counter value is set for it i.e 1 everytime the
particular tag will be scanned the counter value is
incremented by 1.This is shown in Fig. 6.

For the same setup if an another tag is scanned rather than the
same previous one another counter value is set and rather
increasing the previous counter value another counter value
is allocated to that particular RFID and its value is kept under
checked which is shown in Fig. 7.
In conclusion the activation of the RFID tag will be through
counter value of even and odd numbers. If the count value is
odd (1) the RFID tag is OFF(Inactive) and if count value is
even (2) the RFID tag is ON(Active).
Final Prototype:
In the final prototype both the phases were combined which
resulted in implementation of the desired objective. By this
prototype theft is prevented using an active RFID system.
When the book containing RFID tag comes is scanning range
of MFRC522 the communication is initiated within the
modules. After being scanned for the first time the counter
value is incremented by unity and the value is set to an odd
value which deactivates the tag. With this value the card is
easily carried through the scanner module without any
hindrance. In order to make the card within the book active it
is scanned again. If in the activated state the book is taken
form the library without being scanned the buzzer will buzz
and theft will be detected.
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The entire setup of the prototype of Anti-theft Library
Management system including both the reader module and
the scanner module is shown in the Fig. 10
VII. SOCIAL IMPACT

Fig. 8 Reader module comprising of Arduino UNO and MFRC522 Rfid
reader module.

An entire setup of the Reader module which includes an
Arduino UNO, MFRC522 RFID and some jumper wires for
electrical connection is displayed in Fig. 8.

The importance of information resources cannot be
overemphasized, man depends on library resources for
knowledge and new ideas are projected through the use of
library resources. According to the research and the data
collected, it revealed that there are various security lapses and
ways library loses its materials through theft. Because of
various reasons like high monetary expenses, implementing
an anti-theft security system in today’s libraries is not an
easily achievable task. What we propose, eliminates the
above-stated problems and also provides some extra benefits
to the library. Our device is cost-effective, handy, and
reliable. Also, the current library security staff has to
constantly supervise the students going in and out of the
library to prevent theft. This is one of the problems that is
ruled out by our device as it is user-friendly and requires less
human effort and thus making it comprehensible for the
library staff. Our approach aims towards making things
facile, secured, and foolproof.

VIII. RESULTS AND CONCLUSION
RFID system is very well proven helps in object and
identification and security. The proposed system is very
efficient in terms of technology and is easy to use which
consumes less time and reduce the workload of the librarian.
Security is an imperative aspect of any valuable belongings
let alone knowledge resources. RFID reduces the theft
occurring on a copious amount and also reduces the immense
monetary loss faced every year. RFID speeds up the process
of tracking of the books and helps in maintaining the annual
tally of total books present. Such applications will result in
substantial labor cost savings, queue to issue books, lower
book theft and will provide a continuous update of new book
collections which will be introduced every year.
Therefore, using this technique we can prevent the theft of
books from our library, saving for huge losses which occur
every single year.
REFERENCES
Fig.9. Scanner Module

This is the entire setup of the Scanner module which
comprises of MFRC522, Arduino UNO, Breadboard, LED
and Buzzer. This is shown in Fig. 9.

[1]

[2]
[3]
[4]
[5]

[6]
Fig. 10. Setup of Anti-theft library management system

Josef, Schuermann. “Information Technology – Radio Frequency
Identification (RFID) And The World Of Radio Regulations.
(For understanding)
M. Young, The Technical Writer’s Handbook. Mill Valley, CA:
University Science, pp. 102-132
1.J. Clark Maxwell, A treatise on Electricity and Magnetism, 3rd
ed., vol. Oxford: Clarendon, 1892, pp. 68-73 2.
Detailed
information
about
Arduino
UNO
https://store.arduino.cc/usa/arduino-uno-rev3
Sree Lakshmi Addepalli, Sree Gowri Adapelli, Library
Management system using rfid technology, International journal
of Computer Science and information Technologies, Vol. 5(6),
2014, 6932-6935.
Lazlo Berek, Implementing RFID technology for libraries in the
field of library Security,Obuda University e-bulletin , Vol6, No.
1, 2016 .

91
• Proceedings for DJ SPARK 2021

ISBN: 978-93-5437-739-6

• Library Anti-theft and Security System
[7]

Nivedita Malipati , V. Roopshree, R.H Sanjana Gowda,
International Journal of Research in Engineering, Science and
Management , Vol 3, Issue-7, July 2020.
[8] Mercury 4 RFID reader manual (www.thingmagic.com) Eason,
B. Noble. And I.N. Sneddon, “On certain integrals of LipschitzHankel type involving products of Bassel functions.
[9] Python Documentation - https://docs.python.org/3/
[10] Integration
of
Arduino
UNO
and
RFID
https://www.youtube.com/watch?v=z-G-XbQ6pFc
[11] Python
Counter
Functionhttps://docs.python.org/3.1/library/collections.html
[12] Arduino
coding
learned
through
YouTube
linkhttps://www.youtube.com/watch?v=d8_xXNcGYgo&list=PLGs
0VKk2DiYx6CMdOQR_hmJ2NbB4mZQn-//

92
• Proceedings for DJ SPARK 2021

ISBN: 978-93-5437-739-6

• Off-grid Wi-Fi communication system with Raspberry Pi and Android Application

Off-grid Wi-Fi Communication System
with Raspberry Pi and Android Application
Kirtan Jhaveri1, Lakshita Shetty1, Mihikaa Debray1, Pooja Sahney1, Shree Shah1, Shweta Chavan1, Shivani Bhattacharjee2
G. Student, Department of Electronics and Telecommunication, D.J.Sanghvi College of Engineering, Vile Parle (W), Mumbai400056
2
Assistant Professor ,Electronics and Telecommunication Department D.J.Sanghvi College of Engineering, Vile Parle (W), Mumbai400056
E-mail: 1kirtanjhaveri2000@gmail.com, 1lakshi276@gmail.com, 1mihikaa.b202@gmail.com,
1poojasahney@gmail.com,1shreeshah00@gmail.com, 1shwetachavan2909@gmail.com, 2shivani.bhattacharjee@djsce.ac.in
1U.

Abstract—In recent times, technology has been
profoundly incorporated into our lifestyle and
connectivity is one such crucial service that technological
advancement has constantly offered. However, there are
instances when we find ourselves in areas that lie beyond
the range of cellular networks or lack immediate access
to Wi-Fi. Being stranded in an avalanche or the middle of
a forest while hiking is, to say the least, terrifying,
especially with a dangly line of cellular service. Having an
Off-Grid
Communication
system
guarantees
communication during these times, as well as scenarios
such as natural disasters, possible terror attacks or cyberattacks, where the grid has been crippled and network
towers shorted, blocked, or destroyed. This paper aims to
curb these issues with simple equipment like a Raspberry
Pi 3, pirate box, Secure Shell, and an android application
as an interface to avail a medium to communicate.
Further, this tiny model could be adapted in a larger
domain with the help of Mesh Topology. In other words,
the paper aims to deliver a portable handheld transceiver
for common people with a wider range of utility. Thus,
this research focuses on paving a path, a medium of
communication, in desperate, helpless, or stranded times.

Keywords—Pirate
Box,
Off-grid
Wi-Fi
voice
communication system, SSH(Secure Shell), ARP (Address
Resolution Protocol)

I. INTRODUCTION
Nowadays, communication is crucial; due to the current
situation of COVID-19 and protests happening all over the
world, law enforcement in some areas may try to disable
cellular connections to prevent demonstrators from
conversing with each other. The demonstrations in the
metropolitan cities often grip the entire nation. There is a
possibility that communications can be bogged down or
blocked. While traveling through areas where cellular
networks or Wi-Fi is not easily available, one lacks a medium
for communication especially when some message needs to
be passed on. Jammu and Kashmir face the harshest
shutdowns amongst the entire country, which adds up to 51%
of the shutdown the entire nation has seen in the period of 7
years since 2012. Apart from this, cellular towers can be

destroyed by natural phenomena; there just are not enough
resources available during a catastrophic event. We have seen
these issues surface time and again from Super Cyclone,
Odisha in 1999 to Uttarakhand Flash Floods in 2013. It is
always the same problem, lack of connectivity; this has
showcased that our current communications infrastructure is
not as reliable as we would like to believe. Today, our
communication lines are all too reliant on cell phone
networks and signals. A disaster-struck area with submerged
towers renders them useless.
There are apps like Bridgefy that creates a mesh network
which helps to communicate with other devices in the area
over Bluetooth. Hence making communication over large
distances easier. This becomes crucial whilst travelling in
rural areas, when we might want to communicate with our
peers travelling in a different vehicle. The metal from the
automobiles poses as an obstruction, making communication
via Bluetooth nearly impossible.
Even when outdoors, there are a lot of hindrances. Hence,
Bluetooth devices are not suitable for this sort of environment
and their range is also extremely bounded. Portable hotspots
do not hold the power to connect everyone. So, we need a
better and a more robust solution to connect with one another
and avoid circumstances where we are at a loss for a reliable
medium of communication. This is where the off-grid
network tunes in with the latest technology and comes into
play.

Our wireless project is a Wi-Fi-based walkie-talkie setup that
allows people to exchange data and alert others to important
news, all while linked to a Wi-Fi source, allowing people to
always lean back on a reliable mode of communication.
When one does not have a steady cellular signal or immediate
access to Wi-Fi but needs to communicate with others
around, one can set this off-the-grid communication network
up using a Raspberry Pi and an Android Application.
In the early stages of advancement towards our project, our
initial approach was to create a Wi-Fi network and then have
two devices connected to it, and relay communication.
Unfortunately, this did not pan out because of multiple
technical loopholes we encountered, one of them being that
the access point did not translate anything between the two
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points, hence it could not act like a relay and send information
between the two connected devices.
The pirate box was not one of our first ideas for this project,
but after further testing, we discovered that it is useful when
paired with a Raspberry Pi, which functions as an offline
communications box that can link to the wireless network. It
has a chat, a file server, and a variety of other useful
applications.
To use this Android based Off-Grid Communication
network, one needs to have an android application installed
on their device. These applications on multiple devices help
its users to communicate over voice so one can talk and be
able to exchange information without needing to have a
cellular network.
The Raspberry Pi and the android application together create
an Off-Grid Communication setup through which voice
communication, exchange of texts and other files can be
carried out with ease. With an application and a Pirate Box
server running on it, one will be able to anonymously share
images, videos, audio files, documents, voice
communications, and other content, as long as everyone is
connected to its Wi-Fi hotspot.
Currently, the off grid faces challenges in terms of security
in both wired and wireless communication environments.
The most important challenge is a lack of communication
network infrastructure, which is a key factor in supporting the
grid monitoring system. In the absence of any infrastructure
network, wireless is often viewed as the most cost-effective
alternative to wired communications.
To sum it all up, if one is stuck in someplace remote and does
not have a cellular range, then Off-Grid Communication is
one of most reliable ways you can still communicate
effectively with others in the vicinity.
II. OBJECTIVE
The main aim of this paper; is to use the concepts and
principles of telecommunication to communicate effectively;
via text and media. Some applications provide aid to
communication via Bluetooth services, but they do not prove
to be as efficient ; they tend to hinder around an obstruction
and provide a very condensed range of functionality. A
hotspot router might be another approachable option, but the
number of devices that could be connected; all at once
becomes very limited, besides it proves to be futile when out
of bounds of cellular connectivity. In such conditions
communicating with the ones around us becomes a herculean
task. Using dedicated hardware like a simple Raspberry Pi and
android application development, this paper focuses on
coming up with a viable solution to this problem by building
an off-grid Wi-Fi communication system. Post a successful
implementation, this project will enable people to share files,
documents, media, and exchange voice communications.
Thus, enabling effective communication even in areas that do
not support cellular/Wi-Fi networks. The aim of this paper is
to assist in the provision of alternative means of interaction to
fishermen, campers, and people living in politically insecure
areas who need a reliable source of communication. All the
mentioned hardware is pocket-sized and varies according to
the range, making our project portable.

III. PROPOSED DESIGN
A.

Raspberry-PI

The Raspberry Pi is a single-board computer just around the
size of a credit card. The ultimate goal is to provide small and
affordable chip sized computers. The Raspberry Pi board
retails at Rs 3,500 for model B+. The general purpose input
output pins on each board allow the user to connect Raspberry
Pi to other boards. It also includes an Ethernet port for internet
connectivity. The Raspberry Pi 3 Model B+ is the latest
product in the Raspberry Pi 3 range, boasting a 64-bit quad
core processor running at 1.4GHz, dual-band 2.4GHz and
5GHz wireless LAN, Bluetooth 4.2/BLE, faster Ethernet, and
PoE capability via a separate PoE HAT.

Fig.1 Raspberry-PI 3 Model B+

B.

USB flash drive

To serve as the hard drive for our Pirate Box, we'll need a
flash drive. The size will be decided by how one plans to use
it; the bigger the better. If there will be a significant exchange
of images and videos, a 1TB external hard drive will suffice.

Fig.2 USB flash drive

C.

Micro SD card

Micro SD card is the smaller version of the standard SD Card
which is widely used in mobile phones, tablets and other
gadgets for storage of media, files, etc.
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The last two commands finalize the date/time settings.

Fig.3 Micro SD card

D.

Micro SD card reader

A microSD card reader is a small device with a USB port and
a slot into which the microSD Card is inserted. It can then be
plugged into another device, such as a pen drive, to read or
modify the contents of the Micro SD Card.

IV. IMPLEMENTATION
The pirate box basically is a Raspberry Pi-based dead drop.
In espionage terms, a dead drop essentially means a way to
pass information, documents or files anonymously between
two communicators. Pirate Box is a tool that you can load
onto a Raspberry Pi that acts as an offline communications
box (access point), allowing you to link to a wireless network
and use its chat, file server, and other features with nearby
devices without having to use the Internet Radar. The pirate
box is where shared files and data is stored.
After flashing the MicroSD Card using the FAT format. We
begin by setting up the PirateBox. We load the PirateBox
image on the Raspberry Pi, power it all up, and then connect
to its Wi-Fi network; where we log in over SSH.
The next step is to do an ARP-scan to obtain the IP address
and MAC address of our PirateBox. We put it to the test to
make sure it works.
The next thing is to set up the date and time. Since this box
won’t be connected to NTP (no Internet access), we have to
set the variables manually; then enable the time service to
start it.
sudo timedatectl set-ntp false sudo date -s "20201023 2135"
The first command disables NTP. The second command sets
the date and time in the format YYYYMMDD HHMM.cd
/opt/piratebox&&sudo./bin/timesave.sh./conf/piratebox.conf
install sudo systemctl enable timesave.

Fig.4 Flowchart of the proposed design

The next thing we want to do is expand the capacity of our
MicroSD card. Currently, we are barely using any of the
cards, and our Disk Usage on the PirateBox dashboard shows
77% utilized. That’s certainly no good for file transfers, and
we want to use the remaining capacity of our MicroSD card.
We can do that by the following command: sudo /opt/piratebox/rpi/bin/sdcard_share.sh
This will take a minute or so to complete depending on the
size of your MicroSD card (in this case - 32GB). Once the
command is done, if you refresh the PirateBox dashboard, the
Disk Usage should drop to nothing or you can Flash your pen
drive or hard drive using the FAT format to solve any storage
issues.
After changing the Wi-Fi card that the Raspberry Pi is using,
we install the app called "Intercom for Android." With the
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app all ready, to test it, we disconnect mobile data on the
Android phone, then open up Wi-Fi settings, find our
PirateBox Wi-Fi, and connect to it.
Now that we are connected to PirateBox, the next step is to
open up Intercom for Android. We see a list of devices that
are connected to the PirateBox Pi with whom we can easily
connect and communicate.
Parallely, the Pirate Box page will open. Now one can
communicate by any medium of their choice be it texts or
files.

Fig.5 Raspberry-PI Wi-Fi module

V. FUTURE SCOPE
There are a handful of limitations to this project, but
specifically, if one needs to expand the scale of the project,
they can load up a Raspberry Pi with OpenWrt. However, the
procedure is more complicated to set up.
Another option is adding a network adapter (antenna) to
increase the range of the communication network. One can
increase the range of functionality by using a network adapter
with an antenna and placing it at multiple points in an area;
this creates an entire mesh network where every device is
interconnected. In a full mesh network, a person connected to
one device can communicate with people connected at other
access points.
VI. RESULTS AND CONCLUSION
After linking the Android phone to the Pirate box's Wi-Fi, we
can see a list of connected devices. Voice, messages, data,
and other similar mediums can now be used to communicate
without the aid of the Internet or any other cellular network.
We put this system to test by sending and receiving images,
voice messages, text messages, and other files. After rigorous
testing, we conclude that communication can be achieved
with ease in war zones, during protests, while travelling and
other such situations.

FIG.6 MEDIA, DOCUMENTS AND TEXTS CAN BE SHARED THROUGH MAIN PAGE
AND FORUM
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VII.

SOCIAL IMPACT

A universal mode of communication has become a necessity
in today’s world. Too many people are encumbered by
location, cost and connectivity, with limited access to the vast
amounts of information available. But there are some cases
where it can be difficult to communicate off the grid. When
you are traveling in a convoy and want to message people in
other vehicles, all the metal will make that nearly impossible.
Even in situations where you are outside, but there are a lot
of obstructions to block a Bluetooth signal, you are better off
using something else. This shows that Bluetooth devices are
not suitable for such environments especially with the narrow
range that it offers. Portable hotspots also do not seem to be
as powerful so as to connect everyone.
Networks, combined with next-gen mesh technology can
bring about a world where everyone has equal and fast access
to information where communication lines never break
down.
This is where our project takes the lead. So at times when
there is an undersupply of steady cellular signal or immediate
Wi-Fi access one can set up an Off-Grid Communications
network using a Raspberry Pi and an Android app in order to
communicate and share data with others. In cases where a
hotspot router won't be powerful enough to connect
everyone, a Raspberry Pi with a wireless network adapter can
help. With that and a PirateBox server running on, it creates
an Off-Grid Communication setup through which voice
communication, images, videos, audio files, documents, and
other content can be shared with ease.
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Abstract—Merger and Acquisition contracts have touched a
worldwide worth of over $2.5 trillion and are an authoritative
part of business, monetary and saleable law. M&A transactions
can range from local dealings between boutique trades to large
worldwide take-overs of corporations in all industries. With the
mounting rate of M&A contracts and the escalating growth of
technology, it appears like it is time to ask the query, how can
one be helped in the production of more precise and more
competent work for all sides involved? Artificial Intelligence is
already used in various extents such as drafting of smart
agreements with due thoroughness, but how can it be used to
its full potential at law firms once it comes to the intricate
finishing of M&A contracts? It is said by experts that the entire
M&A process can be accelerated with the use of Artificial
Intelligence. Specially in the areas of real-time data gathering,
accounts receivable, and more in-depth study of corporate
targets. Artificial Intelligence is of two types: General AI and
Narrow AI. General AI carries the ability to perform more
sophisticated intellectual procedures through their capability
to forecast deductions and paths of actions that are different
from the likelihoods which have been initially set into their
database. General AI engages in creativity, innovation higher
order thinking and improvisation. The capability of a device to
perform scarcely definite responsibilities through very limited
artificial intellectual function is known as Narrow AI. One such
example is Google Assistant or Siri which recognizes speech and
searches the internet to examine through all the data
possibilities. Majority of the AI currently being established is
still far from showing the features of an erudite General AI.
But the aptitude to totally shift the way that M&A deals are
handled is in the power of Narrow AI.
Keywords—OpenCV, ImageAI, numpy array, Haar Cascade, Fast
Convolutional Neural Network, You Only Look Once, Histogram
of Oriented Gradients

I. INTRODUCTION
Mergers and acquisitions (M&A) are a wide-ranging term
used to define the association of corporations or possessions
through various types of monetary contacts, including
mergers, acquisitions, consolidations, purchase of assets,
tender offers, and management acquisitions.
The term mergers and acquisitions (M&A) denote roughly to
the method of a corporation joining with one another. Where
one company purchases the other corporation completely is
known as Acquisition. The acquired firm keeps its lawful
name or structure then is now completely owned by the parent
organization. A merger is a blend of two companies, which
then forms a new legal entity under the banner of one
corporate title. M&A deals for the investment banking
industry generate sizable profits, but not all mergers and
acquisition pacts close. Post-mergers, some firms find great
victory, whereas others fail enormously.[1][2]
A. Terminologies & Explanation
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Mergers - The boards of managements of the two companies
who want a merger, accept the combination and seek
shareholders' consent. Post-merger, the acquired corporation
will cease to exist and will become a part of the acquiring
parent firm. For example, between Digital Computers and
Compaq a merger deal occurred in 1998, where Compaq
acquired Digital Computers. In 2002, Compaq later merged
with Hewlett-Packard. CPQ was Compaq's pre-merger ticker
symbol. This was joint with HP’s ticker sign (HWP) to
generate the present ticker sign (HPQ).
Acquisitions – For a simple acquisition process, the acquiring
corporation obtains the major stake in the company that is
being acquired. The company which is being acquired usually
keeps its stock symbol. For example, in 2004 when Manulife
Financial
Corporation's acquisition of John Hancock
Financial Services. Both the companies kept their names and
executive structures. Acquisitions can be done by bartering
one business's stock for the others or with cash to obtain the
shares of the target company.
Consolidations - a new company is created through merging
core businesses and deserting the old corporate assemblies.
The consolidation must be approved by the stockholders of
both corporations, and following the approval, they receive
common equity shares in the new company. One such
example is, Citicorp and Traveler's Insurance Group
announced a consolidation in 1998, which gave rise to in
Citigroup.
Tender Offers - The outstanding stock of the one firm is
offered to purchase by other company, at a different price as
compared to the stock market price. The one company's
shareholders are directly communicated the offer by the
acquiring company, bypassing the board of directors and the
management. Johnson & Johnson in 2008 thru a tender offer
to Omrix Biopharmaceuticals of $438 million is an example
of tender offer. If there
are certain nonconforming
stockholders most tender offers result in mergers, while the
acquiring corporation may continue to exist especially.
Acquisition of Assets - When, one company directly acquires
the assets of another company, it is called as Acquisition of
Assets. The shareholders’ approval is a must for the company
whose assets are going to be acquired. The buying of assets
is typical during bankruptcy proceedings, where other
corporations bid for numerous possessions of the bankrupt
firm, which is liquidated to the acquiring firms upon the final
transfer of assets.
Management Acquisitions - Management-led buyout (MBO)
is the other word for management acquisitions, where a
governing stake in another firm is made by the corporation’s
executives, taking it private. To help fund a transaction, the
executives’ partner with a former corporate officer or a
financer. Such M&A transactions are typically financed
unreasonably with debt, and the approval of majority of
shareholders is a must. For example, Dell Corporation
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announced that it was acquired by its CEM, Michael Dell, in
2013.[3]
II. LITERATURE REVIEW
The Structure of Mergers is an important concept to
understand the working of mergers. There are multiple
different ways on how a merger can be structured, the two
businesses involved in the deal and their relationship
determines on how the merger is structured.[4]
1. Horizontal merger: Two companies that share the same
product markets and lines, that are in direct competition.
2. Vertical merger: This can be understood as a merger of
a cone provider merging with an ice cream maker like a
customer and corporation or a supplier and corporation.
3. Congeneric mergers: When two businesses that in
different ways serve the identical customer base, such as
a mobile phone manufacturer and a service provider.
4. Market-extension merger: When two companies trade
the identical or similar products in completely dissimilar
markets and want to expand their market, they follow
this merger.
5. Product-extension merger: When two companies sell
the similar products in completely same marketplaces
and want to expand their sales, they follow this merger.
6. Conglomeration: This merger happens when the two
companies merging are completely unrelated to one
another Mergers can also be differentiated on the basis
of different financing methods. There are ramifications
for investors in each of the financing method.
7. Purchase Mergers: When one company is purchased by
another company that merger is called as purchase
merger. The purchase is made to settle an issue of some
of debt or is paid in cash. The acquiring companies who
enjoy tax benefits are particularly attracted here as the
sale is taxable. The taxes payable by the acquiring
company can be reduced by writing up the acquired
assets to the actual purchase price and then depreciate
annually.
8. Consolidation Mergers: Here, a new company is shaped
and both companies are combined under this new
company. The tax terms of consolidation merger are
same as that of purchase merger.[5]
A. Comparison Parameters for different companies

2.Replacement Cost: In uncommon cases, cost of replacing
the target company bases the acquisitions. For simplicity's
sake, the amount of all the company’s apparatus and staffing
costs is the value of the company. The acquiring company
can order the acquired company to sell at that specific price,
or it threatens to create a competitor in the market at the
same cost. Since, it takes a huge effort and time to assemble
good management, obtain property and buying the right
apparatus. This method of basing a value surely will not
make sense in a service business where the main assets –
people and concepts – are hard to develop and value.
i.Discounted Cash Flow (DCF): A key estimation tool in
M&A, discounted cash flow analysis finds out a
corporation's existing value, according to its projected future
money flows. Estimated free money flows are reduced to a
current price using the corporation's weighted average costs
of capital (WACC). Admittedly, DCF is complicated to get
correct, but limited tools can oppose this estimation
technique.
III. PROPOSED METHODOLOGY
A. Flask
Flask is a WSGI web application and a lightweight
framework. With the ability to scale up to complex
applications, it is designed to make getting started quick
and easy. It has become one of the most popular Python
web application frameworks while it began as a simple
wrapper around Werkzeug and Jinja. Flask doesn’t enforce
any dependencies or project layout but, offers suggestions.
To choose the tools and libraries is the developers call if
they want to use. The community makes adding new
functionality easily as there are many extensions provided
by them. There are a few general terms to be understood to
understand Flask.
A standard for Python web application development has
been adopted as SGI Web Server Gateway Interface
(WSGI). Between the web server and the web applications
a universal interface is WSGI. Werkzeug - is a WSGI
toolkit, which implements response objects, requests and
other utility tasks. A web framework can be built on top of
it. One of the Flask framework bases is Werkzeug. Jinja2 is
one of the most templating engines for Python. A web
templating system combines a certain data source with a
template to render dynamic web pages.
B. JavaScript

1.Comparative Ratios: There are many comparative systems
of measurement on which the acquiring of corporations may
place their offers:[6][7]
i.Price-Earnings Ratio (P/E Ratio): This ratio is used by the
acquiring company which makes an offer to the acquiree
company that is a multiple of the acquiree company.

JavaScript is a programming language that conforms to the
ECMAScript specification, often abbreviated as JS. Often
just-in-time compiled, multi-paradigm and a high-level
language is JavaScript. It has dynamic typing, curlybracket syntax, first-class functions and prototype-based
object-orientation. JavaScript is one of the core languages
alongside HTML and CSS of the World Wide Web.

ii.Examination of the P/E of all the stocks of various
companies that come under the same industry group gives
the acquiring corporation a good guidance to what the
acquiree company’s P/E multiple should be.

Interactive web pages are enabled in JavaScript and is an
important part of web-based applications. It is used for
client-side page behavior by the vast majority of websites,
and a dedicated JavaScript engine to execute it is present in
all major web browsers.

iii.Enterprise-Value-to-Sales Ratio (EV/Sales): With this
ratio, the acquiring corporation makes a proposal as a
manifold of the proceeds, while keeping the knowledge of
the price to sales ratio of other corporations in the industry.

JavaScript supports functional, event-driven and
imperative programming styles as it is a multi-paradigm
language. For working with text, dates, standard data
structures, regular expressions, and the Document Object
Model (DOM) it has application programming interfaces
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(APIs). Input/output (I/O) such as storage, networking, or
graphics facilities are not included in the language itself, as
those APIs are provided by the host environment (usually
a web browser). JavaScript engines are now embedded in
some servers, usually via Node.js but were originally used
only in web browsers. With frameworks such as Electron
and Cordova they are also embedded in a variety of
applications.
C. Recurrent Neural Network
A class of artificial neural networks where connections
between nodes form a directed graph along a temporal
sequence is a recurrent neural network (RNN). Thus,
exhibiting temporal dynamic behavior is allowed. RNNs can
use their internal state (memory) as they are derived from
feedforward neural networks, to process inputs of variable
length sequences. Tasks such as connected handwriting
recognition, unsegmented, or speech recognition are made
applicable by them. [8][9]
The term “recurrent neural network” is used
comprehensively to denote two wide-ranging classes of
networks with a comparable over-all structure – infinite
impulse and finite impulse. Temporal dynamic behavior is
exhibited by both classes of networks. A finite impulse
recurrent network can be unrolled and replaced as it is a
directed acyclic graph with a strictly feedforward neural
network, whereas an infinite impulse recurrent network
cannot be unrolled as it is a directed cyclic graph.

E. Linear Regression
In statistical analysis, linear regression is a linear method
to shaping the relationship between a scalar response (or
dependent variable) and one or more descriptive variables
(or independent variables). The situation of one descriptive
variable is known as simple linear regression. For more
than one descriptive variable, the procedure is known as
multiple linear regression. This term is different from
multivariate linear regression, where manifold connected
dependent variables are projected, instead of a solitary
scalar variable.[8]

IV. WORKING
A web portal is built which will be used by clients to register
their companies. After registering, they will provide their
information. The web portal will then do the fundamental
and market analysis and recommend them the companies
which are most suitable for them to merge or acquire. Apart
from this, the portal will predict stock market prices for
recommended companies. The website is built using
JavaScript and the Machine Learning model is built using
Python. The integration of Machine Learning into the web
portal is done using Flask.

Finite impulse and infinite impulse recurrent networks both
can have supplementary stored states, and the neural network
can directly control the storage. Another network or graph
can also replace the storage, if that includes time delays or
has feedback loops.
Such controlled states are a part of gated recurrent units and
long short-term memory networks (LSTMs) and also
denoted as gated memory or gated state. This is also known
as Feedback Neural Network (FNN).[10][11]
D. Auto-Encoder
A type of artificial neural network used to learn effectual data
coding in an unsupervised method is known as Auto
Encoder. The goal of an autoencoder is to study a depiction
(encoding) for a set of data, usually for dimensionality
reduction, by training the system to ignore signal “noise”. A
reconstructing side is learnt, along with the reduction side,
where the autoencoder tries to produce from the compact
encoding a depiction as adjacent as possible to its original input.
With the aim of forcing the learned representations several
variants exist to the basic model, of the input to assume useful
properties. Some examples are the regularized autoencoders
such as sparse, denoising and contractive, for subsequent
classification tasks have proven effective
in learning
representations, and Variational autoencoders, with generative
models as their recent applications. From face recognition to
acquiring the semantic meaning of words, autoencoders are
efficiently used for resolving many practical
problems.[12]

Fig 4.1 Regression Based Model Flow Chart
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Fig 4.4 Stock market price comparison of various companies

V. RESULTS APPLICATION
An examination of the internet will rapidly disclose
numerous corporations offering AI facilities to those
involved in M&A, with some of the major corporate
assistance organizations and numerous tech startups zoning
in. One can simply think that any organization anticipating
a merger or acquisition would be irrational not to be using
AI. One of the most frequently cited practices of AI in
M&A is in the pre deal stage of due thoroughness. There
can be mountains of documents to search, fine-detail fiscal
data to work through, commercial processes to examine,
contracts to examine, technical developments to evaluate,
staff placements to consider, product lines to assess and
much more.

Fig 4.2 Model Layers for Long Short-Term Memory
(LSTM) Network Based

The graphs below depict a section of the performing
application where it indicates various technical analysis of
stock performance of numerous corporations.

When humans take on this procedure it can take numerous
months. Apply some technology, use some AI, and not only
can the everyday parts of the process be made much faster,
but the system can flag up data that humans might slip,
finding useful understandings or potential apprehensions
by digging deep into the data. AI doesn’t stop having a use
after the transaction is done. It can be useful during
incorporation too, playing a role in recognizing perils and
opportunities, helping to work out the most efficient
incorporation methods, demonstrating probable methods
and more.
VI. SOCIAL IMPACT
There are numerous parts where the application of AI will
make things quicker and more precise:

Fig 4.3 Prediction of Google Stock Price using RNN

A. Market Data Extraction
AI can be able to excerpt monetary and sector information
in real time, allowing companies to obtain an additional
nuanced view of the commercial authenticity within the area
they are working in. This can lead to classifying acquisition
breaks that will probably offer a better ROI or risk-adjusted
returns due to the lack of deviating market insights and
prejudices.
B. Due Diligence
The integration of AI in the due diligence procedure of an
M&A arrangement will allow for a more thorough and
widespread examination of the effort that consultants such
as attorneys, financiers and advisors deliver. These ML
algorithms might be possibly able to spot inconsistencies
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between target descriptions of past or future realisms and can
deliver a new base for additional due diligence explanation
and investigation.
C. Business Valuation
An additional zone in which AI would support M&A deals is
in the area of estimation. Through the market method of
valuation, diverse types of multiples such as EBITDA, are
taken from the marketplace and applied to the fiscal
performance of the corporation under target in order to derive
a firm assessment. In this way, AI could be used to excerpt
live EBITDA and public share price data to create a live
EBITDA record. AI could also be used to generate
personalized valuation alteration formulas that would be
based on specific criteria for the corporation (size, sector
etc.). Additionally, a DFC examination method could be
better inspected through an AI which would gather data of
discount factors and dangers to a corporation’s cash flows.
D. Company Selection
Algorithms can find a more well-organized way of
classifying and trailing probable M&A targets. Having live
following of targets will provide a great interpretation for
acquirers and allow for better knowledge in how these targets
react to adjacent commercial and financial conditions.
E. Exit Strategies
Majority of the M&A plans will contain an exit strategy
section. AI has the aptitude to track corporation performance,
competitor performance and the bigger depiction of market
circumstances and can then help corporations plan better
post-acquisition stages. The skill for companies to analyze
frugalities and markets while collecting and processing data
which would assist in diverse types of M&A verdicts. These
can comprise, making core commercial procedures quicker,
more effectual and more precise. These potentials and
chances rely on the incessant growth and increasing difficulty
of AI and its succeeding development from Narrow AI to
General AI. Through its technical development, it will
become progressively valued in commercial procedures.

and chances rely on the incessant progress and growing
complexity of AI and its successive development to General
AI from Narrow AI. By its technical progress, it shall be
developed progressively treasured in commercial
progressions.
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VII. CONCLUSION
Merger and Acquisition of firms is a field where AI can be
applied to predict the future decisions based on the past data.
Accurate and abundant data plays a very important role in
these scenarios.
AI will probably soon have an important influence on M&A.
To begin with, the primary application of AI will probably
assist corporations and fiscal specialists with gathering and
processing data that can be used to make diverse types of
M&A-related verdicts. While individuals can, of course,
perform these tasks, AI supported technologies will be able
to perform these activities continuously, much quicker and
have far improved recollections of search results.
The aptitude for businesses to examine frugalities and
marketplaces while collecting and processing data which
would contribute in different types of M&A verdicts. These
can comprise, making core corporate procedures quicker,
more well-organized and more precise. These likelihoods
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Abstract—This paper presents a model for taking into account
the effect of Coaxial fields on the side length of an equilateral
triangular microstrip antenna (ETMSA). It is propounded that
the extension in physical side length of ETMSA is directly
proportional to the physical side length itself and also to the
normalized thickness of the dielectric substrate. We have used
many different formula to carry out the process. There is no
irritation while performing this . Results are that for all ETMSA
(1) the ratio of extension in physical side length to physical side
length itself is equal to H (2) the ratio of enlarged area to
physical area of the patch is (1+2H) (3) the ratio of extension in
physical side length to the height of the substrate is a constant
2/3 (4) a graphical tool for determining the physical side length
of ETMSA has been put forward. Here H is the normalized
substrate thickness. The result are being compared very well
and calculated the data as per the result .Many ETMSA have
been designed for better result . Some typical data and
simulation results have been incorporated in this paper. The
work reported here is very useful for the antenna designer as
the required value of Sp can be quickly and accurately found.
The results are of great significance as these point to the
similarities between MSA of various shapes.
Keywords—Coaxial Feed, design, resonance Frequency, current
distribution, equilateral Triangle Microstrip antenna array

I. INTRODUCTION
A microstrip antenna designer wants to know quickly and
accurately the physical dimensions of the patch for his desired
resonant frequency. The resonant frequency (fr) depends on
the electrical dimensions that are slightly larger than the
physical dimensions due to Coaxial feed effect. Vastly
different models have been proposed and are in use for this.
Resonant frequency values obtained from these formulae and
also from simulation differ from one another as well as from
physically measured values because of several assumptions
that may not be true in every case.
II. FEEDING TECHNIQUES
Microstrip patch antennas can be fed by a variety of methods.
These methods can be classified into two categoriescontacting and non-contacting. In the contacting method, the
RF power is fed directly to the radiating patch using a
connecting element such as a microstrip line. In the noncontacting scheme, electromagnetic field coupling is done to
transfer power between the microstrip line and the radiating
patch. The four most popular feed techniques used are the
microstrip line, coaxial probe (both contacting schemes),
aperture coupling and proximity coupling (both noncontacting schemes)
A. Coaxial Feed Technique:
The Coaxial feed or probe feed is one of the most common
techniques used for feeding s Equilateral Triangular
• Proceedings for DJ SPARK 2021

microstrip patch antennas. As seen from fig 1.1, the inner
conductor of the coaxial connector extends through the
dielectric and is soldered to the radiating patch, while the
outer conductor is connected to the ground plane.

Fig no:1.1(Coaxial Feed)

The main advantage of this type of feeding scheme is that the
feed can be placed at any desired position inside the patch in
order to obtain impedance matching. This feed method is
easy to fabricate and has low spurious radiation effects.
However, its major disadvantage is that it provides narrow
bandwidth and is difficult to model since a hole has to be
drilled into the substrate. Also, for thicker substrates, the
increased probe length makes the input impedance more
inductive, leading to matching problems. By using a thick
dielectric substrate to improve the bandwidth, the microstrip
line feed and the coaxial feed suffer from numerous
disadvantages such as spurious feed radiation and matching
problem.
III. WORKING PRINCIPLE
For the cross polarization measurement, the antenna must be
kept in Horizontal orientation or Horizontal direction as well
as Horn antenna must be kept in the same direction which is
the horizontal direction both of them are orientated in cross
polarization. The both the antenna is kept apart at distance of
2D*2/λ. Here we are using TM01 Mode of the ETMSA. The
input impedance is very large at vertex of the ETMSA along
the feed axis. The patch is generally made of conducting
material such as copper or gold and can take any possible
shape. The radiating patch and the feed lines are usually
photo etched on the dielectric substrate.
A. Designed Methodology
The Equilateral Triangular Patch. The resonant frequency of
an equilateral triangular patch depends upon the length of its
side. (ꓢ).
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B. Equations :

Fig. 1 (a) ETMSA configuration (b) Resonance frequency plot

𝑓𝑜 =

2𝐶
Fig no 1b: shows the graphical representation of the single
array ETMSA. As we known that antenna is designed for
1.2GHz and as the graph shows frequency 1.208GHz which
means the output of the single array patch antenna is tested
practically as well. The upper graph shows the curve in real
axis and the lower graph shows the curve in the imaginary
axis.

3𝑆𝑒√∈ 𝑒

Se= effective side length
Ԑe= effective dielectric constant
𝑆𝑒 = 𝑆 +

4ℎ
√∈ 𝑟

S= side length of ETMSA
h= thick ness of the patch
where ,W=S/2
Table No 1: Dimensions of the prescribed antenna

Resonant frequency
Substrate thickness(h)
Dielectric constant(𝜀𝑟)
effective side length
Side of the triangle

1.2GHz
1.66mm
4.3
80mm
77mm

C. Different Patch
In this we are performing at different array which are single
and double as well as Four array ETMSA
1.

Single Array ETMSA (Single patch):

In this FR4 substate having dielectric constant 4.3 and the
thickness 1.66 is used to make ETMSA at give frequency (f)
is 1.2 GHz. The side of the triangle is 77mm. The material
for ground plane, patch and feed line is copper. The
figure shows the geometry of the patch of the standard
antenna.

Fig 2: Radiation pattern

The antenna design is simulated on the software IE3D and
values obtained are as shown in the radiation pattern. As
shown in the radiation pattern the different loops are formed
for the different plane. Antenna is tested on H- plane as well
E plane which are the reference plane of the antenna, so the
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radiation pattern shows the different patterns for Eco, Hco,
Ex, Hx.

imaginary axis the output of the double array is tested from
graph

Fig 5: Current distribution for double array ETMSA

Fig no 3: : Current distribution for double array ETMSA

2. Double Array ETMSA:
In this type of Antenna Parasitic patch is electromagnetically
coupled with ETMSA having Coaxial feed. This
configuration is used to get large bandwidth than that of
single patch so that antenna can be used for wideband
application. FR4 substrate having dielectric constant 4.3 and
thickness 1.66 is used to make ETMSA at give frequency (f)
is 1.2 GHz. Side of the patch is same as the single array that
is 77mm.

Fig no 6(a): Radiation pattern for double array ETMSA

Fig 6(b): Radiation pattern for double array ETMSA

Fig. 4 (a) ETMSA configuration (b) Resonance frequency plot

As the graph representation of double array ETMSA
microstrip antenna is as shown in figure no 5 the real axis and

The simulation values obtained are shown in the radiation
pattern in above figure 7 different colour represents the
different plane Eco, Hco, Ex, Hx.

3. Four Array ETMSA:
In this type of Antenna Parasitic patch is electromagnetically
coupled with ETMSA having Coaxial feed. This
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configuration is used to get large bandwidth than that of
Double array patch so that antenna can be used for wideband
application. FR4 substate having dielectric constant 4.3 and
thickness 1.66 is used to make ETMSA at give frequency(f)
is 1.2 GHz. Side is same as for both the arrays single and
double that is 77mm.

Fig.8 Current distribution for Four array ETMSA

Fig 7(a): Geometry of four array ETMSA

Fig.9 Current distribution for Four array ETMSA

The current distribution for the four array ETMSA is shown
in the above fig no 9 where the current distribution is
measured at four frequencies, they are 0.78MHz
,1.117MHz,1.22MHZ and 1.319MHZ.

Fig. 7 (a) ETMSA configuration (b) Resonance frequency plot

As per shown in fig no 7 it represents the graphical
representation of the four array ETMSA. We have simulated
the four array ETMSA IN IE3D software in which we have
taken the frequency range from 0.7MHz to 1.5GHz where we
got the four peak frequency which is shown in the fig.

Fig.10A Radation pattern
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H-Plane the polar plots obtained are for Eco, Hco, Ex, Hx for
frequency 1131MHz and same all polar plots for 1208MHz
frequency.

Fig.10B Radiation pattern

The above figure 10A and 10B both shows the radiation
pattern output of the simulated result from IE3D simulation.
As shown in the radiation pattern the different loops are
formed for the different plane. . Antenna is tested on H plane
as well E plane which are the reference plane of the antenna,
so the radiation pattern shows the different loops for eco, hoc,
ex, hx. The output of the radiation pattern is as shown in 10A
and 10B.
IV. FABRICATION AND MEASUREMENT
PROCESS
As the fabrication is only done for the four-array circular
microstrip antenna whereas for the single array and double
array only simulation is done, and the output is tested but for
four array circular microstrip antenna the fabrication process
is done and gain is measured and also calculated through the
three antenna method and also the polar plot is drawn and test
with the antenna. Fabrication processes include to draw the
antenna on metallic patch then then the four-array patch is
fabricated on the metallic patch and then at the given
frequency values antenna is measured

Fig.12 Setup for antenna measurement

The above figure shows the setup for the antenna
measurement, patch antenna is attached as shown in figure
then the patch is connected to the antenna measurement and
that is connected to the reference antenna which is Horn
antenna (range 700MHz to 1500MHz). The given two
frequency are added in the system after selecting mode in
antenna measurement instrument. The patch antenna starts
rotating at 5.4 degree per rotation with stepper motor attached
below the patch antenna. Same procedure is done for the Eco,
Hco, Ex, Hx for both the frequency and then polar plot is
obtained after completion of the whole process then the gain
is measured for the four-array antenna.
1. Three Antenna Gain Measurement

Fig.13 Antenna measurement setup

Fig.11 Fabricated patch antenna

As the figure shows the fabricated four array metallic patch
after the fabrication the antenna is tested. Testing procedures
include the reference antenna, antenna measurement device,
patches and antenna software. The the antenna is tested for
the given frequency which is 1131MHz and 1208MHz. As
the simulation gets started the first thing required is the above
calculated frequency. As the we know the two frequency i.e.,
is 1131MHz and 1208 MHz this both frequencies are added
and the antenna is tested on both the frequency at E-Plane and

Now the gain is measurement is done with the three antenna
gain measured. Three antenna method is also performed in
the lab and the values for the gain are calculated and
compared practically as well as for theoretical.
As the instrument required for antenna measured are
frequency generator which is connected to one antenna and
spectrum analyser which is connected to the other antenna.
As we know for three antenna method we need three antenna
two reference antenna required and the third antenna is four
array patch. Two Horn Antenna are taken as G1 and G2
ranges for horn antenna are 700MHz to 1500MHz and the
other antenna from 880MHz to 1700 MHz. All the
appropriated readings are taken and then gain of the antenna
is calculated. Using the equation of three antenna
measurement the gain is calculated for two frequency
1208MHz and 1131 MHz. Gain at 1208 MHz = -4.3872. Gain
at 1131MHz = -3.7733
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V. RESULTS AND CONCLUSION
This paper represents the simulation and Design process of
the Equilateral Triangle Microstrip patch Antenna. As per the
simulated result the patch shows the good directivity and gain
value. Impedance matching indicate the lower return loss and
higher gain. The work in this research is primarily focused on
the design and simulation of simple, small and high
Equilateral Triangle microstrip patch antennas using coaxial
feeding technique. Multiband microstrip antenna can be
design through these results. Equilateral triangle microstrip
antenna is designed in such way that it covers two frequencies
they are 1131MHz and 1208MHz as well as they provide the
gain of -3.7733db and -4.3872db Designing this antenna has
shown the good Impedance of approximately of 50 ohms at
resonant frequency. As we have designed the antenna using
Coaxial feeding technique it can be used in different
application such as military purpose, radio altimeter etc. As
well as its been used in various wireless application At FR4
substrate antenna performs well in terms of maximum return
loss, good impedance matching, higher gain, directivity, and
efficiency. FR4 based fractal antenna further used for WI-FI,
WLAN, Bluetooth and other wireless applications.
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Abstract—Connecting the cars together has been the topic of
research since early 2000s. This project aims to further
contribute to the on-going research in increasing the intervehicular communication and proposes an advanced model of
cloud-based communication platform to keep the automobile
‘connected’ and synchronized with other cars. The model also
provides an additional on-site solution to critical situations
where the automobile happens to be in a place where connection
is not available, or the vehicle is damaged to an extent it cannot
communicate with the cloud/server.

increasing security standards, like increased number of
airbags or driver ejection or auto-emergency calling features,
the worry about ‘why make it go so fast’ is reducing.
Therefore, concentrating on perfecting the automobile
experience and increasing the efficiency from fuel/milage
perspective has been the focus of consumer-oriented
automobile vehicles. Thus, IoT (Internet of Things) and V2V
communication (Vehicle-to-Vehicle) open a whole new
chapter for the automobile and technology industries.

Keywords—OpenCV, ImageAI, numpy array, Haar Cascade, Fast
Convolutional Neural Network, You Only Look Once, Histogram
Of Oriented Gradients

This project aims to further contribute to the on-going
research in increasing the inter-vehicular communication and
proposes an advanced model of cloud-based communication
platform to keep the automobile ‘connected’ and
synchronized with other cars. The model also provides an
additional on-site solution to critical situations where the
automobile happens to be in a place where connection is not
available, or the vehicle is damaged to an extent it cannot
communicate with the cloud/server.

I. INTRODUCTION
Automobile industry is one of the largest and most revenue
generating industries [1], coming second only to IT &
Computer industry in mainstream economics. Technology’s
most cutting-edge innovations are coming from the
automobile sector and its dependency is shifting from core
machinery and mechanical engineering to electronics and
computer-based performance boosts.
In late 1970s, when 8.0L V12 engines were considered at the
peak of automobile innovation, introduction of superchargers
gave way to a whole new method to further push the
mechanical limits of the cylinders inside. Mid-80s witnessed
some of the most exotic and fastest machines on the planet,
with some vehicles crossing the 200MPH (321KPH) bar
which was once considered to be the limit for the car speed.
But the Chevrolet (currently one of the companies in General
Motors Group) automobile engineers once again proved this
to be false by introducing Turbochargers in automobiles. The
industry had begun to shift from raw mechanical prowess to
electronic technology.
By early 2000s, automobile industry had still majority of its
roots still in petrol/diesel fueled engines. This was going to
change. Smart technology was gaining popularity and its
applications to various industries such as Telecom industry,
manufacturing industry, etc. was showing rampant economic
boosts, thus further promising that a change in automobile
industry will surely be beneficial either today or tomorrow.
Additionally, the huge increase in internet users by the end of
the decade also helped the motoring industry to understand
what they must to stay in the competition longer than their
rivals. Those who adjusted are still in the news today. Those
who did not, did not live enough to see the light of the
‘driverless car’ innovation beginning from 2010.
Since 2010, connecting the cars together has been the topic
of research. Now with the guarantee that any automobile, be
it car or truck or van, it is fast enough for everyone and with

II. CONCEPT
As the automobile industry makes advancements to improve
the technology used in the vehicles, the need to have a secure
and robust system scalable enough to be used on large scale
is increasing day by day. Keeping scalability at its core, a
cloud-based platform for automotive communication will be
the most appropriate solution if we consider cost-toperformance ratio. Additionally, local communication with
other nearby automobiles with limited non-private data
sharing is also kept as a backup method in critical situations
where the cloud-based communication is severely obstructed,
or simply, not available. Thus, covering a broader range of
utility scenarios, this cloud-based solution will prove to be an
adherent idea to make this world a more connected, and at the
same time, more secure place.
The core idea in conceptual format is a dedicated set of
hardware (along with its integrated software/operating
system) will be installed into the automobile and this newly
installed hardware will work as a discrete entity along with
the vehicle’s default electronics and software. Only I/O and
data operations will be collectively synchronized using PINTO-PIN connections of the microcontrollers used in the
hardware and that of the Central Computing Unit (CCU/CPU
in general terms) of the automobile.
III. LITERATURE SURVEY
Vehicular communication is a growing area of
communication
between
vehicles
and
roadside
communication infrastructure. V2V technology consists of
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wireless data transmission between vehicles. The goal of
V2V communication is to prevent accidents by allowing
vehicles to send position and speed data to one another. V2V
communication is part of the growing trends towards
pervasive computing known as the internet of things.
In the United States, V2V is an important part of intelligent
transport system (ITS), a concept that is being sponsored by
united states Department Of transportation (DOT) and
National Highway Traffic Safety Administration (NHTSA).
An intelligent transport system will use the data from vehicleto-vehicle communication to improve traffic management by
allowing vehicles to also communicate with roadside
infrastructure such as traffic lights and signs. the technology
could become mandatory in the not-too-distant future and
help put driverless cars on highway across America.
Dedicated Short-Range Communications (DSRC) is a
wireless protocol developed for V2V by the U.S. DOT and
several vehicle manufacturers. DSRC is wireless
communication channel specifically designed for automotive
use. It is a major step toward a more secure and autonomous
world of vehicles and traffic. DSRC includes a lot of safety
systems which works in parallel, a lot of information must be
sent between and received by the DSRC devices. This
information is carried via different types of messages. This
data includes GPS position, Speed, Acceleration, Heading,
Transmission state, Brake status, Steering wheel angle, Path
history, and Path prediction. As a result, there are already
computers inside vehicles collecting data from various
sensors, but in DSRC path history and path prediction have
been added [3]. DSRC uses path prediction and path history
to predict and prevent future crashes.
The PATH project [4] is collaboration between the California
Department of Transportation (Caltrans), universities of
California, public and private institution, and industry. Its
main objective is to apply advanced technology to increase
highway capacity, safety and reduces traffic congestion.
PATH has generated so many prototypes and publication in
IVC system which is focused on cooperative driving and
vehicle platooning [5, 6, 7]. They developed SHIFT, which
is a realistic traffic simulating and safety application. Since
2000, many European projects (CarTALK2000, FleetNet,
etc.), supported by automobile manufacturers, private
companies, and research institutes, have been proposed with
the common goal to create a communication platform for
inter-vehicle communication. The flaws occurred in PATH
project are solved by IST European project CarTALK2000.

and Braun-Schweig). The project was funded between 2000
and 2003.The main objective of the Fleetnet project was to
develop platform for IVC systems. The project basically
focused on three classes of applications: cooperative driving,
traffic information, and comfort. Since 2004 (and until 2008),
most of the members of the Fleetnet consortium are working
on a new project named Network on Wheels [10]. The main
objectives of this project are to solve questions on the
communication protocols and data security for targeted
vehicular communications.
The project NoW – Network on Wheels is the successor of
the project FleetNet- Internet on the Road (2000-2003). The
NoW was started in May 2004. NoW – Network on Wheels
is a German project carried out by major car manufacturers,
suppliers research institute and universities, and supported by
the German government. They developed a vehicular
communication system for car-to-car and car-toinfrastructure communication based on hoc principles and
wireless LAN technologies. NoW- Networks on Wheel took
an alternative approach that is based on direct and rapid
communication equipment. The approaches enabled by
proliferation of two technologies: wireless LAN and
positioning devised based on GPS. The exchange of position
and sensor data over wireless links, car drivers can be warned
of emergency situation ahead of time. Cars can directly share
route.
Now there is another project which improve the drawbacks
of previous project like NoW-Network on Wheels and
FleetNet- Internet on the Road and the project was
COOPERS [11] The COOPERS vision was the vehicle
connected via continuous wireless communication with road
infrastructure on motorways exchange data and information
relevant for the specific road segment to increase overall road
safety and co-operative traffic management. COOPERS
attempts to improve road sensor infrastructure and traffic
control applications, develops a communication concept and
applications able to scope with the requirements for
infrastructure-to-vehicle communication, and demonstrates
results at major European motorways with high-density
traffic.
IV. IMPLEMENTATION
The following is the approach for implementing the above
concept. The 3 diagrams given below are separated according
to the working modules.

The IST European Project CarTALK2000 [8] was focusing
on new driver assistance systems which are based upon intervehicle communication. The main objectives were the
development of co-operative driver assistance systems and
the development of a self-organising ad-hoc radio network as
a communication basis with the aim of preparing a future
standard.
Fleetnet [4] — Internet on the Road [9] was a project that was
set up by a German consortium of six companies and three
universities (Daimler-Chrysler AG, Fraunhofer Institute für
offene Kommunikationssysteme [FOKUS], NEC Europe
Ltd., Robert Bosch GmbH, Siemens AG, TEMIC Speech
DialogSystems GmbH, Universities of Hannover and
Mannheim, and Technische Universität Hamburg-Harburg

Fig. 1. Top-Down Model of Communication Platform
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The above diagram shows top-down model of the cloudcommunication platform this project is built about. Starting
from the micro-level, the sensors and GPS capture the realtime data about the car. This data is gathered and uploaded to
a regional server (for example, a car in Delhi will upload its
data to Delhi server only), and a collection of such regional
servers are connected to one single global server. This model
helps to rectify technical issues my allowing to check every
regional server individually instead of needing to shut down
the entire cloud-synchronization process.

Fig. 3. Local V2V Communication

The above diagram shows the procedure to follow when the
automobile is required to communicate with other
automobiles. In case cloud connection is possible, requesting
help from private cloud is preferred, but if not, the
Qualcomm’s C-V2X chipset can be used to initiate SOS
signals to other automobiles in the region. With a maximum
communication radius of 20 meters, there is ample possibility
that another automobile will catch the distress signal and
request help from there.
Fig. 2. Automobile-Cloud Synchronization

V. APPLICATION
The above diagram shows top-down model of the cloudcommunication platform this project is built about. Starting
from the micro-level, the sensors and GPS capture the realtime data about the car. This data is gathered and uploaded to
a regional server (for example, a car in Delhi will upload its
data to Delhi server only), and a collection of such regional
servers are connected to one single global server. This
diagram shows how the automobiles will communicate and
sync with the server/cloud. First the public & private data will
be combined and encrypted, and a vehicle profile will be
generated. This profile will be updated in real-time in the
automobile but will be synced with the cloud every 5/10
seconds (or a fixed time interval), to avoid overloading and
crowding in the server.

The following are the applications currently planned for the
project.
A. Real time traffic information: The best way to avoid
delays on road is to drive with reliable traffic information
service. Real-Time traffic information is an important
part of navigation, as it allows to improve the calculated
route based on current situation. The best and fastest route
to your destination is optimized while you are driving,
based on live traffic information. The amazingly accurate
real time traffic information is updated every 2 minutes,
so you will always know
1. Where the traffic is
2. How long it will take to get through it
3. How to avoid traffic jam with automatic faster route
suggestion
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B. Global Positioning system: GPS will combine location
and time for accurate and constant position tracking.
This technology is used to help users move between
defined destination. Provide reliable direction, create
efficient routes.

[3]

C. Public safety Application: Public safety application is
mainly proposed towards avoiding accidents and loss of
life of the drivers of vehicles. On highways frontal
collision with slow moving vehicles are one of the most
common type of accidents. A vehicle with its airbags is
deployed or a stopped or a rapidly decelerating vehicle
can transmit warning signal to all other approaching
vehicles. At intersections vehicle running red stop light
often results in side crashes. if both the vehicle is involved
in the accidents are equipped with the vehicular
communication system then such type of accidents can be
prevented. Safety applications have obvious real-time
constraint as driver must be notified before the
information is no longer useful. Addressing the
destination in these applications will not be individuals’
vehicles, but rather any relevant vehicle.

[5]

[4]

[6]

[7]

[8]
[9]
[10]
[11]
[12]
[13]

D. Traffic management application: Traffic management
application mainly focused on improving traffic flow,
thus reducing both congestion as well as accidents
resulting from congestion and reducing travel time.
Traffic monitoring can provide high resolution localized
timely information regarding the traffic for several miles
around the current location of vehicle for this
application each vehicle act as a sensor determining its
current speed as well as destination. The information can
be simply used to inform the driver or, to reroute, ramp
metering. Emergency vehicles ay notify the other
relevant vehicles.

[14]

[15]

[16]

VI. FUTURE SCOPE
While the above cloud-based communication platform is still
under development, there are still some areas of
improvements possible. For example, the hardware used
inside the automobile can be installed with better components
as their future versions are released. Qualcomm is currently
working on C-V3X chipset, scheduled to be released in 2023
which will further increase the stability and range of
communication. Also, the infrastructural developments
happening for 5G technology will also enable a more
streamlined communication between the automobiles and the
cloud, and also V2V communication (as mmWave
technology used in 5G becomes available in more regions).

[17]

[18]

[19]

[20]

[21]
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Abstract— This documentation presents a sustainable water
cleaning device named Aqua-Bin featuring automated
sanitation and other avant-garde features. This sustainable
mechanism has been especially designed to help the lay person
to easily clean and decontaminate their surroundings. The
manual control and waste level detection makes it ideal for
cleaning surface impurities present water bodies. Its compact
space effective design makes it suitable for any still water body.
The body of the proposed device will comprise of eco-friendly
recyclable soda cans with DC bi-directional motors which will
achieve the required buoyancy and the torque-effect for
turning. The device will also contain a cost-effective conveyor
belt mechanism for the waste collection process and an
ultrasonic sensor for obstacle detection in the water body. It will
also comprise of a GPS module for location tracking and to
compute the shortest path back to the base-station. Along with
these efficient components it will also be equipped with
proximity sensors for waste level detection. Further, accoutered
with manual control for easy navigation, this device has it all.
Keywords—Automation, GPS tracking, Environment-friendly,
remote access, embedded systems

I.
INTRODUCTION
Industrialization and pollution are synonymous words in this
day and age. With each industry growing at a rapid rate, it’s
subsequent waste and pollution problems are becoming
equally as daunting. India has seen a rapid rise in
development in the past few decades and with that, its water
bodies have faced the consequence. Presently, 70% of India’s
water is contaminated, impacting three in four Indians
everyday and contributing to 20% of the country’s disease
burden. We believe that it is up to us humans to undo this
harmful impact and restore water bodies to its initial state and
concurrently not impacting these fruitful industries under
India’s domain. Our present goal is to handle waste by
making the best use out of the waste around us.
Wastewater management is the need of the hour not only for
government and environmental organizations but every
layperson who wants to make an impact towards water
conservation and protection. One faces many challenges
when tackling a big environmental issue such as this, from
gauging the depth and floatation of the device, to GPS
tracking for large water bodies. In the water body, the waste
first needs to be detected, which occurs through an object
detection ultrasonic sensor. This waste will then be collected
through a conveyor and move onto a floating bin that will
collect the debris and pollutants. An IR sensor will assist in
level detection and thus conclude if the maximum capacity of

the debris has been met, and will Herein, the current location
of the object is important to avoid errors and correctly
identify the debris present throughout the water body. The
objective of GPS tracking is keeping track of the device in
the water body and further bringing it to a desired location.
Manufactured from recycled material, water management has
applications everywhere including industrial and personal
use. By using power conserving tools like BLE and ESP
WIFI which will facilitate our ecological motive. Operation
of aquabin occurs in the following process: waste detection,
collection through a conveyor belt and further level detection
and GPS tracking to further debris.
II.

OBJECTIVE

The main objective of our paper is to construct an
autonomous battery-controlled water cleaning device. Our
aim is to reduce the manpower required to clean small and
medium scale water bodies and budget-friendly solution to
the problem of polluted water bodies. The world is
developing and becoming fast-paced day by day, and in this
ever-changing situation an automated device is the need of
the hour. This will not only save time and human effort, but
also provide an efficient approach towards cleaning of water
bodies. A cost-effective, eco-friendly sustainable way to
clean! We aim to make this project technologically sound
enough to be controlled by both remote and a mobile app,
thereby implementing a design perfect for anyone in the field
of water sanitation. We will make use of recycled soda cans
as our base for building the boat. A green way to bring about
automated sanitation! This project helps any lay person
become better equipped at cleaning water bodies effectively,
ergonomically and economically.
III.

PROPOSED DESIGN

The whole system will be made on top of a floating object.
The base of the boat will comprise four recycled cans which
will be attached to bidirectional dc gear motors. These low
weight dc motors have an rpm of 300 with supply voltage
between 6-12V and no-load current consumption of 40180mA. These motors have low inertia and vibration
absorbing capabilities. These motors will also be used in the
conveyer-belt mechanism. In this mechanism, a net fabric
will be rolled across a platform with the help of motors. The
fabric chosen is such that the floating waste will easily adhere
to the rotating net. In order to control the speed and direction
the motors, they will be interfaced to the microcontroller via
high-power motor driver module.
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The body of the boat will be made with MonoKote, a light
weight material. The electrical component will be safely
enclosed in one separate section of the body while the other
section will be an empty where all the waste will be dumped.
An IR proximity sensor will be used for level detection to
ensure that the maximum capacity is not crossed. The IR
sensor has an LED along with a receiver. For obstacle
detection, we will be using the ultrasonic sensor HC-SR04,
which will be mounted at the top on the front side of the boat.
For location tracking, the Ublox neo 6m GPS module is used.
This is a complete GPS module that is based on the Ublox
NEO 6M GPS. This unit uses the latest technology from
Ublox to give the best possible positioning information.
The entire system will be tied together with the ESP32
development board for the controlling of signals for other
interfaces. The built-in antenna switches, RF balun, power
amplifier, low-noise receive amplifier, filters, and powermanagement modules would regulate the whole process of
communicating with the receiver at distance. The Bluetooth
low energy (BLE) is a power-conserving variant of Bluetooth
which would allow us to conserve power. The modulation
used by the BLE is Gaussian Frequency Shift Keying
(GFSK). For uploading the program, the Arduino IDE was
used on “AVRISP mk11” as programmer. The maximum
operating frequency of ESP32 is 240 MHz. The whole
system will be powered 12V chargeable Lithium polymer
battery.
All the electronics components will be enclosed and located
on the top side of the boat to ensure protection against water.
GPS Module:

The GPS module for Arduino is a small electronic
circuit that connects to the Arduino board in order to get
position and altitude, speed, date and time on UTC
(Universal Time Coordinated). It utilizes the standard
NMEA protocol to transmit the position data via serial port.
The NEO-6M GPS module is a well-performing complete
GPS receiver with a built-in 25 x 25 x 4mm ceramic antenna,
which provides a strong satellite search capability. It has a
serial TTL output with a configurable baud-rate between
4800 and 115200 with a default rate of 9600. It has a cold
start time of 38s and hot start time of 1s.

An ultrasonic sensor is an electronic device that measures the
distance of a target object by emitting ultrasonic sound
waves, and converts the reflected sound into an electrical
signal. Ultrasonic waves travel faster than the speed of
audible sound (i.e. the sound that humans can hear). The
sensor utilises a transducer to send a pulse and receive an
echo. The difference between these echoes of ultrasonic
pulses determines the proximity of the desired target. The
ultrasonic sensor module has an operating voltage of 5V and
current consumption up to 2mA with max sensing range of
up to 450 cm. It covers an angle of approximately 120
degrees.

Fig 2 Ultrasonic Sensor

ESP-32 Development Board:
This development board has both, Bluetooth and Wi-Fi
Modules built into it. The Bluetooth module as the name
suggests, uses host controller interface (HCI) to transmit data
over small ranges. As the range increases, the Wi-Fi Module
is an integrated chip with TCP/IP protocol stack that gives
any microcontroller access to the Wi-Fi network. It is capable
of either hosting or offloading any networking functions. It
comes with preprogrammed firmware, thus providing a high
degree of integration. The board also has a TensilicaXtensa
LX6 microprocessor in single/dual core variations.

Fig 3 ESP-32 Development Board

Fig 1 GPS Module

Ultrasonic Sensors:

IR sensors:
An infrared (IR) sensor is an electronic device that measures
and detects infrared radiation in its surrounding environment.
IR is invisible to the human eye, as its wavelength is longer
than that of visible light. The electronic sensor measures the
infrared radiation from objects in its field of view. It operates
at 3.3 volt and has an adjustable range between 2cm -30cm.
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Fig 6 MPU 6050

Fig 4 IR Sensor

Motor Driver:
The motor driver IC allows the DC motor drive in either
direction. The L293D works on the concept of H-Bridge
which allows the voltage to be flown in any direction. The
module has a heat sink for better performance along with
thermal protection. It can control up to 4 DC motor and has a
5-35V driver voltage, 2A driver current and 2A motor supply
current.

Fig.7 Boat Implementation

IV. IMPLEMENTATION BLOCK DIAGRAM

Fig 5 Motor Driver

MPU 6050:
This is a Micro Electro-mechanical system (MEMS), it
consists of three-axis accelerometer and three-axis
gyroscope. It is utilized to measure velocity, orientation,
acceleration, displacement and other motion like features.
MPU6050 consists of a Digital Motion Processor (DMP),
which has the property to solve complex calculations. It also
consists of a 16-bit analog to digital converter hardware, due
to which, it captures three-dimension motion at the same
time.

Fig.8 Flowchart of the proposed design

V. METHODOLOGY
The main components of the sub-system comprise an ESP32 development board for the controlling of signals for other
interfaces. The whole system is powered by LIPO-battery.
Two motor drivers are used to control 4 dc motors. The motor
drivers will receive signals from the microcontroller ESP32.
The motors are connected to aluminum cans to keep the
model afloat. Two perpendicular cans are fit into the side for
enabling rotation through torque effect. The motor drivers are
connected to PWM pins of the ESP32 board for the signal
value of the motors. The Ublox neo 6m GPS module is used
for localization of the whole Aqua bin. This GPS module will
be attached to the TX/RX pin of the development board. The
GPS module will print the coordinates on the user side GUI
and will be used by the bot’s autonomous logic to trace its
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path back towards the hub on battery alert or garbage alert.
The autonomous traversal is implemented using the GPS and
the inertial measurement unit MPU6050. The coordinates of
the boat’s current location will be used to compute its shortest
distance from the hub using Haversine formula. Using the
IMU data, the heading angle and the bearing angle with
respect to the destination will be calculated. This algorithm
will help the boat reach in the proximity of the hub with
around 5m accuracy. The boat has three ultrasonic sensors
positioned at a suitable angle to detect any obstacle in the
vicinity of the boat. These obstacles may include floating
waste whose size would be too large for the boat to collect it.
A certain threshold distance is set for each of these sensors.
The algorithm is written in such a way that whenever this
threshold value will exceed, the motor driver which controls
the side motors will be activated through the microcontroller
and the boat will take a turn to the right or to the left,
depending upon the sensor outputs. The boat will continue to
take the turn the till the obstacle is out of its vicinity. An IR
sensor will be used to detect the level of garbage collected in
the bin’s container, alerting for return if it reaches a certain
level. The mechanism for automated return to the hub will be
activated under three conditions which include battery-drain
alert, bin capacity alert and a trigger from the user. All these
electronics will be brought together onto a model made with
MonoKote material along with aluminum cans for base. The
front can and will be attached with a waterproof PVC
material with holes of small sizes. This will be sloped, to
collect the waste floating on surface. The rolling motion will
provide the leverage. The Bluetooth and Wi-Fi provided in
the ESP32 would be connected to a mobile application
running on android operating system. This will allow manual
control of the bot. The autonomous mode will work with
object detection and water navigation system. The IMU
sensor will be attached to the boat to obtain its orientation.
VI.

SCHEMATIC

VII.

PCB DESIGN

Fig.10 PCB 3D model

VIII.
1.

2.
3.

4.

FUTURE SCOPE

The current algorithm implementation will help the
boat reach the hob with an accuracy of 5m. This
accuracy will be improved with implementation of
landmark detection using open-cv.
User-friendly UI to track and display data to have a
control over the device under all circumstances.
Plastic detection for wastage segregation of the
collected waste to extend the reach of the current
use-case.
Solar battery charging system to charge the Li-Po
batteries in order to make the system more efficient.

IX.
CONCLUSION
The autonomous wastage collection boat is capable of
collecting floating waste from water bodies like lakes, low
turbulence river streams or personal pools. It can collect the
waste up to a certain capacity which will be determined with
level detection. It can return to a hub autonomously for
dumping the collected waste using an algorithm which
compares two GPS coordinates to determine heading and
bearing angle along with the shortest distance. The boat is
capable of avoiding obstacles through the use of suitable
obstacle detection mechanism. The functionality of this boat
can be improved and extended by making use of Open-CV to
implement wastage segregation by plastic detection,
improving the accuracy of the mechanism to reach
autonomously with the use of landmark detection. The
system can be made more efficient by the use of solar
charging system and more control can be established through
a user friendly GUI.

Fig.9 Schematic
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Abstract—The techniques and methodologies used for the
agricultural purposes have been the same for several past years.
There is a need for a smart technology that will act as an
assistant for the farmers/botanists to guide them while
analyzing the requirements of the plants and the crops by using
smart monitoring techniques. These monitoring techniques will
keep 24 hours surveillance on the plants and will collect the
behavioral data of the plants. Then according to which the
farmers/botanists would be able to effectively grow their crops
by making required modifications in their techniques and
methodologies. As farmers have the most crucial role in our
country, this technology will help the farmers to monitor the
parameters like soil moisture content, humidity, temperature
and water level, then provide an artificial environment to help
them to produce quality crops and also aid botanists in their
research on specific plant species.
Keywords—Internet of Things (IoT), ESP32, Sensors, Web
Application, Ventilation

revolutionize farming practices. The impact is not only felt by
the environment but also by farmers as their every-day
activities slowly move away from intense labour to gaining
knowledge analysed by emerging technology allowing them
to focus on what needs the most attention in the present
moment.
It’s important to understand that the agricultural industry will
need to evolve with the use of emerging technology to
overcome the challenge of the growing population. Without
the use of emerging technology, the industry itself may very
well fall much behind every other industry transforming. The
use of emerging technology will allow the industry to
successfully see many benefits such as reducing costs,
wastage, and achieving greater sustainable practices. IoT and
AI will be essential for the agricultural industry to keep up
with the growing population making it possible to meet the
required increase in production and productivity.

I. INTRODUCTION

II. OBJECTIVE

With the onset of the fourth industrial revolution and the
decreasing gaps between humans and computers we now
have am improved ability to manage and distribute vital
resources. Over the years, we have taken a lot from our
environment and mother nature and subjected it to reckless
deforestation and destruction of habitat of many animals that
are now on the brink of extinction. Also, due to large-scale
takeover of day-to-day use commodities by large
industrialist, it is financially excruciating for local and smallscale farmers to continue with their livelihood.

The aim of this paper is to present implementation of an easy
and cost effective IoT and data analytics based greenhouse
monitoring system. The goal of this system is to monitor over
the various environmental parameters that either directly or
indirectly affect the growth and production of plants or crops.
This system is meant to help emerging agriculture industries
and botanists to monitor and control suitable conditions for
crops or plants and formulate necessary actions that can
improve the growth and quality of the crops/plants in a
controlled and efficient way. This system uses IoT
technology to gather data such as moisture, temperature, soil
moisture content and luminosity using sensor that are placed
inside of the greenhouse and represent this data to a
botanists/farmer through a web app in real time. Along with
monitoring the web app also provides an effective control
system for exhaust fan to control temperature and provide
suitable conditions for the crops/plants artificially. Each
parameter that is soil moisture content, humidity ,temperature
and water level content is plotted on real-time linear graphs
to show the real time alterations in these parameters .The
botanists or the farmers can see these alterations in the
parameters by studying the graphs and can get information
about how much water does a plant require or is the
surrounding temperature is better for the plant to thrive or
should they maintain the temperature by increasing or
decreasing it using the exhaust fans provided by our system.

Technology has opened gates for the development of many
new devices which have made the life of humans very easy by
solving all the complex problems in very less time and with
very high accuracy.
Over the decades the agricultural industry has realized that
they must go from industrial-scale farming to precision
farming. Of course, industrial-scale farming has its own
benefits when first implemented however the downfalls were
realized as well soon after such as high levels of inputs,
overarching development to herbicides and pesticides and the
use of larger expensive and potential environmentally
damaging machinery essentially affecting a crop’s ability to
develop a healthy root system.
Contrary to industrial-scale farming, precision agriculture as
described above is a sustainable alternative that will allow for
intensification to occur in a more environment friendly
manner. The technique relies on the popular upcoming
technologies such as sensors, devices, analytics AI and ML to
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III.
PROPOSED DESIGN
This project is designed to improvise and enhance the existing
IoT technology in the field of agriculture by providing both
monitoring and data analytics to the user to take effective and
efficient measures for the growth of plants. We have used a
low cost microcontroller ESP-32 that has an on board Wi-Fi
module that is used to collect data such as temperature,
humidity, soil moisture content, light intensity etc. from the
on field sensors and store this data for analytics to Firebase
which is a backend service that helps building real-time web
apps that can store and sync data instantly. This database plays
a major role in storing the data and providing a way of
communication between both the hardware side and web
applications side remotely. Further the stored data is presented
to the user using via a web app and using plotly.js library
which is a javascript graphing library that helps making
statistical graphs based on our stored data to show how the
parameters are changing overtime. With these statistics
presented, the user can lookout for changes that must be done
to systems or see if the plants can thrive in that environment.
Through the web app we also provide an environment control
system to control a water pump for irrigation and a pair of low
powered DC exhaust fans to control the internal temperature
of the greenhouse as per the recommended requirements of
the plants. This ensure that the external environment does not
affect their growth and a stable environment is provided
artificially
The control systems are both automatic and manual where the
user can simply select how the system is to be operated, if it
is to operated in automatic mode the user has to provide a
tolerance of moisture such that if the soil moisture falls below
this tolerance then the water pump is switched on and
similarly for temperature , if it exceeds more than the specified
range the fans are switched on. Besides automation the user
can choose to manually switch on these pumps/fans as per
their discretion by just clicking a button on the web app.

Part One: The hardware, which consists of the
microcontroller (ESP32), DHT11 sensor, BH1750 light
intensity sensor, soil moisture sensor, water level sensor,
cooling fans and water pump.
Part Two: The web application made using HTML (Hyper
Text Markup Language), JavaScript and CSS(Cascading
Style Sheets) that is used for monitoring, analytics and
control of the system.
Both the parts communicate to each other via Firebase where
data from sensors is stored and read on the web app and the
control system of motors/fan is done by setting parameters on
the Firebase from the web app which are then read by ESP32
to take necessary actions.
A. Description (Part One)
1.

DHT11 sensor: The DHT11 is a basic, low cost
digital temperature and humidity sensor. It uses a
capacitive humidity sensor and a thermistor to
measure the surrounding air. This sensor when
connected to microcontroller will allow us to
measure temperature and humidity

Fig. 2. DHT11Module

2.

These fans and pumps are driven by simple relays so that more
number of fans or pumps can be added or even change these
devices as per necessary requirements.

BH1750: BH1750 is a digital ambient light sensor
which will allow us to gather light intensity in lux.
As we know plants require sunlight to grow this
sensor measurement will give us accurate data of
how we can provide lighting conditions to plants
that may require different intensities of light

IV. IMPLEMENTATION

Fig. 3. BH1750

3.

Fig. 1. Block Diagram

Soil Moisture Sensor: This is a sensor that measures
water content of soil, this sensor will allow us to
monitor soil moisture data that will help us to
control irrigation such that we do not waste too
much water and the plants are well hydrated

The project is divided into two parts:
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Fig. 4.Soil Moisture Sensor

4.

Water level sensors: Level sensors are used to detect
the level of substances that can flow. This sensor
will tell us about amount of water present that can
be supplied for irrigation. This will help us to
manage water supply and control water pump based
on presence of water, as water pump tends to get
damaged if it is switched on in absence of water.

Fig. 5.Water level Sensor

5.

ESP32: The ESP32 is a powerful 32 bit
microcontroller with integrated Wi-Fi, full TCP/IP
stack for internet connection and Bluetooth 4.2. Due
to the low cost combined with great power and the
opportunity to connect the ESP32 to many other
electronic devices, the microcontroller is well suited
for IoT projects. The micro controller here collects
the data from the sensor and send them to the
Firebase realtime database.

Fig. 7.Firebase (Real time Database)

B. Description (Part Two)
Fig. 6.ESP-32 Microcontroller

6.

Firebase: The Firebase Realtime Database is a
cloud-hosted database. Data is stored as JSON and
synchronized in real time to every connected client.
The data from the sensors is stored here in json
format which is later displayed on the web
application similarly the web application sends the
control options from the user interface to the
database which is read by ESP32 to take the
necessary actions on water pump and cooling fans.

Web Application: The web application is created using
HTML(Hyper Text Markup Language), CSS(Cascading
Style Sheets) and JavaScript.
HTML provides the basic structure of sites, which is
enhanced and modified by other technologies like CSS and
JavaScript.
CSS is used to control presentation, formatting, and layout.
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JavaScript is used to control the behavior of different
elements. With all the sensors data collected in the database,
the data will be presented in real time to a farmer/caretaker.
The data will be presented graphically which can tell the
changes happening inside of the greenhouse in real time and
also show statistical sensor data. This web app will also
provide control features for ventilation and irrigation system
by providing instruction to database. The control instruction
from the web app are stored in database which can then be
read by ESP32 to allow on and off control for exhaust fans
and water pump system . The main advantage of this web app
is that it does not require the user to download anything, the
whole system is accessible by any laptop/computer. The app
is also secured via a login system provided with by Firebase
to ensure only authorized users can access the app.

Fig. 11 Data Analytics Page

Fig. 8.Login Page

Fig. 12. Complete Implementation Diagram

Fig. 9.Monitoring Page

Fig.13. Sample Greenhouse Model

Fig. 10. Control Options
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Fig. 14. Inside of the Green House Model

V. RESULTS AND CONCLUSION
Hence, in this project we have implemented a real time
monitoring system that helps the user to keep track of the
surroundings of their plantations, associated with an
environment control system the user can also alter the
surrounding temperature and irrigation. Further the project
provides data analytics to the user to take further decisions
and actions on their plantations. All the above mentioned is
presented in a simple web application which can be accessed
by user anytime, anywhere. By the means of drip irrigation
this project delivers water to the plants only in small
quantities thereby saving water resources Hence this project
can be used for plantations which involve precision farming,
farming in closed spaces like cities, indoor gardens, nursery,
Botany and large-scale industrial farming with diminished
water usage and not worrying about the natural climate.
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Abstract— The automobile industry has been reshaping itself
since decades with new innovations taking birth every now and
then. However, with the industry’s focus on making the
upcoming technologies smarter, the type of advancements made
in the automobile sector have evolved drastically. Along with the
attempt to get the maximum output from cars, we equally
research on making them smarter thus evolving them into
artificially intelligent machines. In order to maximize safety and
homogenous traffic control, both the public and industry's
interest in autonomous cars has increased dramatically. The
aim of this project was to equip the team with hands-on
experience in building an autonomous car born with self-driving
capabilities. Most importantly, learning and understanding the
workflow along with handling the challenges on the way to
creating a fully functional autonomous car were the major
takeaways from this project. This paper proposes a prototype
built on such futuristic concept. Such concepts are being
planned to be used in various other sectors too but the paper
limits the project scope to commercial automobiles only.
Although the paper revolves around a simple model, it deals
with a prototype which tries to mimic the working of an actual
autonomous car on the streets and its responses to constantly
changing conditions in the environment the car runs in dealing
with road tracking, traffic sign detection and collision
avoidance.
Keywords— Automation, Artificial Intelligence, Raspberry Pi,
Arduino, Path following, Obstacle detection, Python, App
development, Infrared vision.

I. INTRODUCTION
Human perception and Computer Vision – two mirroring
approaches of the fundamental process of seeing. While one
could argue that Computer Vision is nothing but a crude
replication of eyesight with significant constraints, another
argument can be made that human eyesight in itself suffers
from innumerable constraints which leads us to a belief that
computer vision is the future. Computer Vision is the overall
identification of information from images or moving images
which is nothing but the changing environment around a
computer. A camera recording the walkthrough on a street
captures street lights, pedestrians, other carsand so on. These
objects are perceived by the machine from the frames of the
video. The information could be anything related to 3D
objects, model detection, compilation and processing of
information and lot more.It is the process of employing an
image sensor to read images and then using a computer
processor to evaluate these images to decode the necessary
information.

When the word artificial comes up, it always means it has an
edge over the part but a biological one. Comparison between
a camera and a human eye formsa quick example. A camera
is nothing but the eyes of thecomputer but better in every way.
Thanks to ever advancing optical technology, making stuff
visible in a dark room has become possible, which is
obviously something a human eye cannot. Moving through
a foreign dark environment becomes a tough job when we
can’t rely on our eyes. Object Recognition involves detecting
various image data, understanding it using numerous
different algorithms and displaying it using the dedicated
hardware. This process uses the previously stored data of
image datasets and after comparing with the target image,
makes a decision accordingly. A machine trained on a car
dataset will decide the object itsees is a car if it understands
four wheels and a similar chassis shape. Object recognition
as a task is used in a variety of operations where identifying
various objectsand their tracking is dealt with. To detect and
recognizean object correctly, we need to first find out if an
objectis present. After knowing this, we need to examine the
location of the object. The correct location of the object is
immensely important so as to avoid any errors. Finding the
number of objects in a given camera frameis important and
distinguishing them clearly helps our cause. Lastly its size,
classification and real time tracking helps us prepare the final
output. Object detection systems usually work on sublime
processes and understanding methodologies to plot points of
an object set. It is widely applied in image recovery, defence
and monitoring.
Any object can have different shape and size and its
identification becomes a tedious and sometimes complicated
process depending on the number and density. Different
lighting and distance from the locator determine the kind of
tools be used to define the objectoutlines. There are various
techniques used to detect objects based on different input
parameters sometimes called hyperparameters in machine
learning. Apart fromthe appearance-based methods, there are
some feature-based processes like interpretation trees, SIFT,
SURF and pose clustering which are very widely used. The
detection of objects in real time requires a fast optimization
of the datasets and total control. Naturallyfor quick and lag
free object detection, equally powerfulhardware becomes a
necessity. The recognition of 3-D objects requires the proper
detection of edges and curves. For creating such a system
there are two major sub-systems which are instance level and
category level. The instance level recognition includes the
feature process and model fitting while category level
recognition uses the sliding window method. Segmentation
process makes it easier to access image regions so that
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working on them becomes simpler. After segmentation, a
learned classifier can be used which helps in further progress.
In most of the cases the objectis taken as a multiple sample
set that has some usual objective for the user. The samples
should have segments of distinguishable objects or portray
differentscenarios of interest shown in the examined scenes.
Theobjective of image mapping is sorting of samples which
are a part of specific classes. In detection systems, the images
that are a part of the object being examined are processed by
some analyticalprocedure. For example, in motion detection,
the objectsare usually analysed using some image mapping
process: successive frames of a video are processed andthe
average image evaluation is then used for the required
examination. In the object recognition process,it is required
that the application of the dedicated hardware will lessen the
total run-time needed to understand the structure of objects
and give better evaluation to the virtual environment. Hence
the need ofa powerful hardware is desired when the computing
timeis to be kept as low as possible. A deep learning model
for object detection is done in the following steps – feeding
the training data, training the machine on the datasets and
prediction of the final output.
II. OBJECTIVE
The aim of this paper was to understand and apply the
concepts discussed in the beginning to build a prototypewhich
detects objects in different scenarios, decides andcontrols the
movement automatically, all powered by computer vision to
capture an image, analyse it using some pre-defined logic and
give a relatable output usingdedicated hardware. The specific
objectives would be toanalyse and evaluate how to program
the Arduino whenthe car is operated manually, to constraint
the sensors to effectively control the vehicle in case of
obstacles sensed on the path and programming the
Raspberry-PI module using python, to interface the module
with its camera to take images and to create an image
processing technique to recognize images correctly and also
enablethe vehicle to be controlled over the voice. For example,
when a red light on the signal is detected, the vehicle should
be able to stop at the pre-programmed distance from the light
or detect the varying direction of the road ahead and give
intermediate inputs to the steering. After recognizing the
object, the conversion is done using a specific methodology.
Matching the object with the dataset results to ensure the
vehicle is able to understandit that comes into the way is the
most important task. In short, the main objective was to
fabricate a mini prototype having the potential to demonstrate
the actual behaviour of self-driving cars which might be
running on the streets in a few years. Also, the proper
integration between hardware and software to carry out
smooth functioning of the model was one of the most
importanttasks in the project timeline.

III.

BACKGROUND HARDWARE

A. Raspberry Pi 4 Model B
Raspberry Pi 4 is a micro, credit card computer but powerful
enough to process and compute complex tasks owing to its
powerful Cortex processor and 4 Gigabytes of Ram. It has
also the capability to connect up to two 4K displays and
supports multiple hardware inputs from a mouse to ethernet
ports and shipped with an on-board 802.11n Wireless LAN
adapter for fast and simple internet connectivity. This is the

brain of the car as it handles everything from interpreting the
camera inputs to controlling the motors and quick integration
between the drive modes.

Fig.1 Raspberry-PI 4 Model B

B. Arduino Mega 2560 Microcontroller
Arduino is an open-source electronics platform based on a
microcontroller which can be programmed in C++ language
for interfacing wide range of simple to complex electronic like
LEDS, light sensors, potentiometers and so on. Arduino
boards are cheap and easy to use ranging from nano to mega
variants depending on the number of output and input pins on
it. It also supports Mac and Linux and has its own software
IDE for simple operation. It has been used extensively in
projects involving artificial intelligence, remote operation and
in many more such projects. It can also be customized using
various connectivity adapters called shields to extend the
capabilities of the board. For example, a Wi-fi shield can be
used to control motors or LEDs using a wireless network.

Fig.2 Arduino Mega microcontroller

C. Ultrasonic Sensors
Ultrasonic sensors are employed in distance measurements
by transmitting ultrasonic sound waves and converting the
reflected waves into an electrical signal captured by the
receiver (Echo). Distance is calculated by the wave speed and
the obstacle distance. It has been used in the car for
determining the distance to the obstacle and hence for
steering the car accordingly avoiding them.
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F. Raspberry Pi 5MP Camera Module
The camera module are the eyes of the car detecting various
kinds of objects like an actual self-driving car on the street.
Themodule comes with a flexible 15 pin Serial interface cable
which is easy to attach to the raspberry pi board which
eliminates the requirement of any adapters reducing costs and
making it easier to operate. It can capture videos at 1080p, 30
fps and also at 720p, 60 and 30 fps.
Fig.3 Ultrasonic Sensor

D. Infrared Sensors
Infrared (IR) sensors transmit infrared light radiation and
based on its reflection, the type of surface or its colour can be
judged accordingly. This principle was applied for bringing
about the line follow mode by detecting white path line as the
radiation reflects from the white surface compared to no
reflection from a black path. The car can hence treat a white
strip as the road path and change the vehicle direction when
the sensors detect a black part to bring the car back on track.
Fig.6 Raspberry Camera Module

IV.

Fig.4 IR Sensor

E. L298 Motor Driver
The Motor Driver is a motor module which enables us to
successfully control the working speed and direction of two
motors simultaneously. L298 Motor Driver has been designed
and developed based on the L293D IC. The L293Dis the 16
pin Motor Driver IC. This module was designed to generate
bidirectional drive currents at voltages ranging from 5V to 36
V.

Fig.5 L298 Motor Driver

PROPOSED DESIGN

For bringing computer vision to life, we have used the OpenCV which is an open-source platform for the overall
implementation of the project. It is a powerful framework
which has many algorithms and techniques for identifying
and classifying images. It helps in pre-processing data and is
much faster than most of the other libraries with a very high
operational speed with minimum glitches. With in-built
trained models, it reduces the setup time for training models
for comparison. As Raspberry-PI is based on Linux kernel, it
can be conveniently programmed in python to make the
recognition task easier. It is widely used for real time
applications which have a high accuracy requirement. The
convolutional neural network helps in defining surfaces and
boundaries for the correct allocation of objects and thus their
identification, which has been used to follow the road surface
the vehicle drives on. The ImageAI python library helps us
integrate various functions for user-specific applications.
The proposed prototype is built on 7 different operating
modes which include:
• Manual Mode (Radio Controlled Operation)
• Autonomous Mode (Powered by Computer Vision)
• Line Follower Mode (Using Infrared Sensors)
• Voice Controlled
Mode (Over an
Android Application)
• Obstacle Avoidance Mode (Using Ultrasonic
Sensors)
• Internet Controlled Mode (Over a website using
onscreen GUI buttons)
• Virtual Joystick Operation (Over an onscreen
joystick)
We have used the Raspberry-PI 4 Model B that acts as a
portable computer which is plugged in a monitor device and
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makes use of a regular mouse and keyboard. It allows the user
to pre-define the code in the python programming language
and provides other extensive functionality which is of utmost
importance for object recognition. The module which we
have used has a 1.5GHz 64-quad-core processor with a dual
band wireless functionality, fast Ethernet and has the capacity
to connect up to 2 displays with 4K(HDMI). We have used a
16 GB micro-SD card and New Out-Of-Box Software
(NOOBS) operating system for its connection establishment.
It is equipped with 2GB Ram and the charging of the module
can be done by a 2.5A USB cable and 2000 MAh battery
backup can ensure uninterrupted working for at least 6-8
hours.

and the remote are connected to the same host to produce the
necessary manoeuvres. Obstacle detection was produced by
using an Ultrasonic sensor placed at the hood of the car. It
was pre-programmed to produce a left turn when the distance
to the obstacle falls below 5 cm. The left motor rotates in the
opposite direction to turn the vehicle and hence avoid the
obstacle.

Fig. 9 Ultrasonic Sensors mounted at the front

Fig.7 Sensor detectin a white strip on road

We have also made use of the Raspberry-PI interfacing
camera. This camera module has to be carefully attached to
the Raspberry-PI module so that we can capture various
images on it. This camera is installed with the module which
would give the vehicle the ability to see things around it.
We have used the Raspberry-PI Camera which is a 5
megapixel which can capture 2592 x 1944 static image pixels
and supports the 1080p30 video formats. It is connected to
the Camera Serial Interface (CSI) of the module using a 15pin ribbon cable. For the manual mode, obstacle avoiding and
voice-controlled mode, we have employed Arduino Uno
board to which the

When the car switches to line following mode, an infrared
sensor gets to work by transmitting and receiving IR rays.
When the transmitter transmits a ray, it is reflected if the
surface is white and detected by the receiver. In case of black
surface, no light reflects and hence the receiver fails to
receive the light ray. Using this simple working, we
programmed the module to produce the turns when the
sensors catch the light accordingly. For example, when the
right sensor is above the black line, the motor driver will
drive the motors accordingly to turn right and similarly for
the left sensor.
The vehicle is also equipped with the capability to detect the
road edges and transform into an actual self-driving
automobile. We have trained the module on a road edge
detecting computer vision model and then use the test set to
evaluate the car performance for further improvement and
upgrade. The model was constructed by converting still
images from videos into grayscales and then detecting the
road lines, masking out the unimportant points from the
image and finally understanding the road ahead, all powered
by OpenCV and deep learning.

V. IMPLEMENTATION

Fig.8 Camera Module on top of the Ultrasonic Sensors in front of
Raspberry Pi Module

necessary sensors would be pinned on. An infrared sensor
was used to bring about the line tracking ability. The Board
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We have taken numerous input datasets which are stored
extensively. We then imported these images into the required
process so as to keep as a reference model for distinguishing
them. The input datasets contain all the usual image models
which could be faced by a visually impaired person on a daily
basis. We took our input image using a Raspberry Pi camera
module and interfaced it with the Raspberry Pi hardware.
Taking many input images of a wide range of objects gives a
choice over the objects we would encounter and increases the
possibility of recognition. Running the entire process for a
higher number of epoch cycles enhances the precision and
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ISBN: 978-93-5437-739-6

• Autonomous Car using Computer Vision with Raspberry Pi

identifies even the smallest of objects with utmost ease. We
have used the HAAR cascade classifier which uses
rectangular and fast computation features to identify objects.
It uses the moving window technique to define boundaries
and identify the object in that given frame. The image
datasets were then transformed in a numpy array. We start
our code implementation by importing all the packages and
parsing the arguments. After working on the frames on the
bases of color and resizing it is passed through the neural
network so as to obtain the required identifications. If it is
above the required level then we get an approximate direction
to the object we are looking for. Pre-defining input and output
queues helps us threading different processes and makes out
task easier. This process gives us a high processing speed.
Thus, this multi-processing technique can be easily used for
real-time detection of various static and dynamic objects.
Thus, this process correctly identifies the object. We have
used the NOOBS operating system installer which has the inbuilt Raspbian and LibreELEC features which helps our
cause.

Fig.12 Dashboard giving an idea about various modes

The Simulator gives a quick switch between various
modes as shown in the below above. First the mode
desired needs tobe clicked on and on pressing Connect,
the mode will be switched successfully.

Fig.10 Flowchart of lane detection
Fig.13 Drive Mode Selection

VI.

WORKING

All the embedded drive modes of the car can be accessed and
switched easily using an online dashboard giving a
comprehensive information and current status of the car. On
the webpage the user can choose between multiple modes and
the information about all of them can be viewed. The
Preview-Mode gives a short insight of all the various features

Switch to manual control mode can be made when the
user desires to operate the car manually using onscreen
GUI powered movement buttons like that in a radiocontrolled car. Simple but vital five movements are
supported in this mode.
•
•
•
•

Forward
Backward
Right and Left
Stop

Fig.11 Project Dashboard

of the car which is essential to know before starting the
operation. Once the sub-menus are selected, the appropriate
controls then appear on the screen for easy usage.

Fig.14 Manual Mode using GUI

When the autonomous mode is initiated, quick mode switch
is performed and the camera turns on to start live video
coverage with AI programmed on Raspberry Pi kicking in.
All the frames are processed, type of turn is determined,
objects are detected and accordingly all the control systems
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work together to bring about the automatic vehicle
movement.

Fig.15 System detecting a Stop sign

As seen the vehicle successfully detected the road edges,
street light and any miscellaneous obstacle on the path and so
we noted the behavior towards the dynamically changing
environment. The Raspberry-PI camera module captured all
the relative objects in the frame and after comparison with
the dataset; it recognized the object in the image frame and
accordingly drove the vehicle. The exact location between
the locator and object was calculated using depth calculation
and the speed was controlled depending on the value. This
helped in determining if the object was actually present of if
there was some error. The vehicle was also able to detect the
obstacles on the way using IR sensors and avoid them by
reversing the left motor when the distance fell below the
threshold value. Quick and hassle-free switching between
multiple modes using a webpage was achieved for easy
operation of the vehicle. The webpage also provided a
comprehensive overview of the project and the team which
worked tirelessly and consistently to achieve the objective
and the goal of the project.

The figure below shows the readings taken by the system to
control the steering according to the road curvature.
VIII.

Fig.16 Road Surface Lane and Curve detection

All these movements and readings taken by the car can be
monitored on the main base device and practically we can
observe what the car is literally seeing and performing the
calculations automatically on its own after getting trained on
the datasets before.
VII.

RESULT AND CONCLUSION

SOCIAL IMPACT

The introduction of autonomous cars is getting people more
and more interested in promoting transportation means which
would allow them to travel wherever they need as fast as
possible and while being harmless for the environment and
not dangerous for the people. Truly, Artificial Intelligence is
the key to achieve this as it will reduce the accidents and the
journey time will also be reduced, since they know the best
path as instructed by the GPS. It will also give the handicaps,
a chance to get the feeling of the driver’s seat since they do
not need to drive it. Thus, a completely different society
might emerge with confidence of moving freely anywhere
without the fear of getting killed on the roads. It would also
be cheaper along with saving the time spent in concentration
on the wheel and instead can be used in doing the things we
might like.
IX. FUTURE SCOPE
With massive development in electric cars projected in the
coming years, self-driving cars definitely are the next
generation vehicles and the future of automobiles. The
transition from gasoline cars is still pretty slow but we will
slowly in time get there. Self-driving technology will not
only shape the tech industry but also the automobile industry
drastically. Although the cars are in still in the development
and testing phase, it will take considerable time to train them
on all the factors we can think of taking place on the streets
and then certify them for commercial use. Autonomous cars
will potentially reduce road travel risks, accidents due to
human errors, overtaking or speeding beyond the limits. But
such smart cars should also wield the ability of human control
in cases of autonomous systems errors or bugs. Internet
navigation can be employed in such cars for minimizing the
travel time by notifying the user about the traffic on the way
ahead and by choosing the most appropriate travel route.

Fig.17 Final Prototype
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Abstract— Amongst the huge number of accidents that occur
annually, a major contribution is due to exhausted and drowsy
drivers. Drowsiness detection may be a safety technology that
can prevent accidents that are caused by drivers who nod off
while driving. The existing technologies involve the use of
various contact and non contact paraphernalia to determine the
drowsiness of a driver. However, the eyes are significant
indicators of one’s exhaustion (region of interest). A notable
increase in blinking and drooping of eyes is evident when a
person is in a drowsy state. This can act as sufficient data to put
in place a robust system for drowsiness detection with minimal
expenses and adequate efficiency. With the aim of detecting
whether the driver’s eyes are droopy or closed for more than a
threshold number of seconds and if so, to alert him/her with a
sharp sound, we have implemented a system that monitors the
duration of eye closure and droopiness by using only video
images and alerting the driver when found drowsy, thereby
reducing mishaps due to the drowsiness of drivers.
Keywords—drowsy,
paraphernalia

video

image,

driver

state,

detection,

I. INTRODUCTION
In recent times around 6000 fatal crashes per year take place due
to drowsiness. The Road Transport and highway ministry
estimates that drowsy driving was responsible for nearly 60,000
deaths in over 4,64,000 crashes in 2017. Many accidents took
place between midnight and 4 am and in the post-lunch period
of between 3 pm and 6 pm [7]. In order to solve this issue,
various driver drowsiness detection methods have been created.
The detection methods are broadly categorized as subjective and
objective detection. In the subjective detection method, a driver
must actively participate during the evaluation, which is related
to the driver’s subjective perceptions through steps like self
questioning. However, driver’s feedback is not required in the
objective detection method as it monitors the
driver’s
physiological state and driving-behaviour characteristics in realtime. The collected data is used to evaluate the driver’s level of
fatigue. Furthermore, objective detection is categorized into two
types: contact and non-contact method. In the contact method,
the driver will be equipped with sensors to monitor various
physical conditions: driver drowsiness detection using EEG
(electroencephalogram) and HRV (Heart Rate Variability). The
non-contact method is cheaper and more convenient as it doesn’t
require any sensors, Computer Vision technology, or a
sophisticated camera and therefore permits the use of the device
in more cars. Owing to easy installation and low cost, the noncontact method has been widely used for fatigue-driving
detection. For instance, Attention Technologies and SmartEye
employ the movement of the driver’s eyes and position of the
driver’s head to determine the level of their fatigue [9]. Due to
its ease of use and hassle-free nature we have implemented a
driver-drowsiness detection system using the analysis of eye
closure which employs the use of only a vehicle-mounted camera

and does not require the driver to carry body devices. Hence this
system can be used anywhere with minimal requirement and is
hassle-free for the driver as he/she need not put on the
devices/sensors in order to use the system.
II. LITERATURE SURVEY

In order to solve the problem of drowsy driving, a lot of
research has been done to find the best solution for this
problem, four research papers were reviewed and studied in
order to get a better understanding of the current problem and
the proposed solutions.
1) In the paper titled “Comprehensive Drowsiness Level
Detection Model Combining Multi-modal Information” [2],
a drowsiness detection model is presented that is capable of
sensing the entire range of stages of drowsiness, from weak
to strong. The key assumption underlying their approach is
that the sitting posture-related index may indicate slight
drowsiness that drivers themselves do not notice. The
sensitivity of the posture index and traditional indices is
decided for the stages of drowsiness. The drowsiness
detection model is proposed by combining several indices
that are sensitive to weak and powerful drowsiness, which
encompasses all the stages of drowsiness. Subsequently, the
detection model was trained and evaluated on a dataset
composed of data collected from approximately 50 drivers in
simulated driving experiments. This training activity which
yielded the posture information improved the accuracy of
weak drowsiness detection. Using the driver’s eye blinks and
posture information all stages of drowsiness were covered.
Since measuring the knowledge requires no restrictive
equipment like on-body electrodes, the model presented here
supported blink and posture information are often utilized in
several practical applications.
2) In the paper titled “Driver Drowsiness Detection Based on
Respiratory Signal Analysis” [3], a drowsiness detection
method based on changes in the respiratory signal is
proposed. The respiratory signal is obtained using an
inductive plethysmography belt and is processed in real-time
so as to classify the driver's state of alertness as drowsy or
awake. The proposed algorithm is predicated on the analysis
of the rate of respiration Variability (RRV) so as to detect the
battle against falling asleep. Moreover, a way to supply a topquality level of the respiratory signal is additionally
proposed. Both methods are combined to scale back false
alarms thanks to the changes of measured RRV associated
not with drowsiness but body movements. In order to test the
model, a driving simulator cabin was used and external
observers were tasked to judge the alertness of the driver
based on this the algorithm's performance was gauged. The
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proposed algorithm could also be a valuable vehicle safety
system to alert drowsiness while driving.
3) In the paper titled “Real-Time Driver-Drowsiness
Detection System Using Facial Features''[1], a system based
on facial expressions is presented. The key principle
underlying this approach is the facial expressions, e.g., the
frequency of blinking and yawning, are different for people
in a drowsy state than for people in the normal state. The
driver's status is monitored using video images and avoids the
use of on-body equipment. Improving on the drawbacks of
the past algorithms a new face-tracking algorithm was
designed in order to improve the tracking accuracy. The
algorithm was designed using a new detection method for
facial regions based on 68 key points. Important steps of the
algorithm are - a) Visual Object Tracking- Visual object
tracking estimates the target position in each frame of the
image sequence, given the initial state of the target in the
previous frame. b) Facial Landmarks Recognition- the aim of
facial key-points recognition is that getting crucial
information about the locations of eyebrows, eyes, lips, and
nose within the face. It uses the development of deep
learning, to detect human facial key-points. c) Driver
Drowsiness Detection- It uses a system for drowsiness
detection based on eye state and head position. This method
achieved around 92% accuracy.
4) The paper titled “Heart Rate Variability-Based Driver
Drowsiness Detection and Its Validation With EEG” [4],
proposed a driver drowsiness detection algorithm based on
Heart Rate Variability (HRV) that analyses and validates the
proposed
method
by
comparing with
electroencephalography (EEG)-based sleep scoring. The
HRV and the autonomic nervous system are affected by
changes in sleep conditions which is termed an RR interval
(RRI). Multivariate statistical process control is used to
detect changes in HRV by monitoring eight features of HRV.
In order to determine the performance of the proposed
algorithm, an experiment was conducted on a driving
simulator. The participants were tasked to drive in the
simulator and during this, the RRI data was measured, also
based on the EEG data provided by a sleep specialist the sleep
onsets were also calculated. After validation of the
experimental data with the EEG data, it was found that
drowsiness was detected in 12 out of 13 pre-N1 episodes
before the sleep onsets, and the false-positive rate was 1.7
times per hour. This experiment proved that HRV-based
drowsiness detection can be a useful framework.
There are many various ways to detect and measure driver
drowsiness. They are grouped into five categories:
subjective, physiological, vehicle-based, behavioural, and
hybrid. The following sections give a brief explanation of the
driver drowsiness detection methods in each of these
categories. Our method has employed behavioural methods
like monitoring head and eyes position, eye state. The other
methods are given below.
A. SUBJECTIVE METHODS
Current subjective tools used for the assessment of sleepiness
are based on questionnaires and electro-physiological
measures of sleep. These help in determining the factors that
are more likely to cause an accident and also contribute to the

research in this field of study which helps other method
groups to focus on these factors and prevent driver
drowsiness. During testing the subjects are asked various
questions like how sleepy are they feeling, which is very
subjective. Some of the best-known subjective tests of
sleepiness are:
Epworth Sleepiness Scale (ESS): In this test subjects are
scored in the range of 0 to 24, where subjects who scored less
than 10 are considered awake and who scored greater than 15
are labelled as sleepy. Subjects rate their likeness to fall
asleep based on certain scenarios such as watching videos,
reading, sitting in a car at a traffic light etc.
• Multiple Sleep Latency Test (MSLT): The basic principle
governing this test is “people who fall asleep faster are more
sleep deprived”. Subjects are tested by placing them in a
sleep-promoting environment for 20-minute nap opportunity
every 2 hours throughout the day. If the subject falls asleep
within a span of 5 minutes he/she is considered as
pathologically sleepy and if he/she takes 10 minutes to sleep
then it is considered as normal.
• Stanford Sleepiness Scale (SSS): Subjects are required to
rate their level of alertness every 2 hours throughout the day
on an instrument that has seven options (e.g., 1=
“feeling...wide awake” to 7= “...sleep onset soon...”) based
on this rating the sleepiness of a person is determined.
• The Karolinska Sleepiness Scale (KSS): It provides guided
questions that help subjects to analyse themselves and create
a self-report of the quality of their sleep. The measurements
obtained from these tests adequately encompass all the
scenarios of sleepiness. Hence, it is the most commonly used
drowsiness scale (a nine-point scale that has verbal anchors
for each step).
• Visual Analogue Scale (VAS): A novelty scale where
sleepiness is measured in millimetres. Subjects are asked to
place on a 100 mm line how sleepy they are at regular
intervals; small values indicate the subject is awake and
large values indicate sleepiness.
Subjective measurement is very varied and depends on many
factors like correctness of the question, understanding of the
subject, truthful answers etc. It is not feasible and possible to
formulate a common questionnaire for all types of people
given the ever-increasing diversity of people. Moreover,
during driving it is not recommended to ask the driver
questions and distract the driver which makes it difficult to
use subjective methods for drowsiness detection in the real
world.
B. PHYSICAL METHODS
Physiological methods offer an objective, precise way to
measure sleepiness. Since physiological signals start to
change as soon as a person is drowsy it might possibly give
the system a bit of extra time to detect drowsiness and prevent
accidents. It reduces the number of false positives and
increases accuracy.
• Electrocardiogram (ECG): It records the electrical activity
of the human heart. This allows the system to accurately and
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precisely tell in which state is the human body. ECG can
detect minute changes in the
heart e.g., increase and decrease of heart rate variability
(HRV). HRV is used to describe the heart rate as low (LF)
and high (HF) frequency. HRV is a measure of the beat-tobeat changes in the heart rate. As the person becomes drowsy
the heart rate drops towards the LF band. This is used to alert
the driver when he/she is driving.
• Electroencephalogram (EEG): It records the electrical
activity of the human brain. It is a very reliable and accurate
measurement that can precisely tell how alert the person is. It
is a complex scale and has many frequency bands. The bands
are divided into 4 bands delta band - sleepy activity; theta
band - drowsy activity; beta band - alert activity. An increase
in the alpha band and a decrease in the theta band indicate
drowsiness. The drawback of this system is that it is very
prone to errors and requires certain conditions to measure
brain activity properly. Also having electrodes on the driver’s
head will cause inconvenience to the driver and may also
increase the chance of an accident.
• Electrooculogram (EOG): It records the potential difference
between the retina and cornea of the human eye. This
parameter is used to determine the behaviour of the eye and
help to determine the driver’s alertness level. This method is
not suitable for real-time application as it requires direct
contact with the driver’s eye, usually, a disposable electrode
is placed on the forehead for reference and two disposable
electrodes in each eye. Further, the method to detect
drowsiness is relatively simple. It first records the normal eye
movement of the driver when he/she is awake, then if any
slower than the normal eye movement is detected it is
concluded that the driver is falling asleep. It is not at all ideal
for real-world application as it requires a complex apparatus
of instruments, electrodes, etc.
Compared with the other methods the physiological method
used to detect driver drowsiness is much better as it yields
better results and is more accurate and reliable. However,
their use in real-world scenarios remains a challenge due to
their invasive nature of measuring physiological signals. The
reliability and accuracy of driver drowsiness detection by
using physiological signals is very high compared to other
methods. However, the intrusive nature of measuring
physiological signals remains an issue that prevents their use
in real-world scenarios.
III. IMPLEMENTATION PROCESS
A.

PREREQUISITES

In order to implement the practical model, the latest versions
of the following python packages and modules are required:
OpenCV (for face detection), Keras, Tensorflow, Numpy,
(for the CNN model) OS and Pygame (for the alarm).
B.

Design of the system

The objective is to implement a system of drivers ’
drowsiness detection by keeping track of the eye movement
of the driver and alerting him/her whenever drowsiness is
detected. The proposed design uses each frame image to
analyse and detect the driver’s state. The simple flowchart

and algorithm explain the steps taken in order to achieve our
goal. The algorithm is used is given below-

Fig.1 Flowchart

1. Each frame of the input video is captured and sent to the
classifier.
2. The model detects the face from the picture.
3. The eyes are detected from the face and fed to the
classifier.
4. The classifier will classify each image as ‘open’ or
‘closed’.
5. When the image is classified as ‘closed’ the score is
increased by 1 and when classified as ‘open’ the score is
decreased by 1.
6. When the score crosses the threshold, the alarm is sounded.
C.

Creating the ML model to classify eye images

The ML model is built with Keras using Convolutional Neural
Networks (CNN). A convolutional neural network is a special
type of deep neural network which performs extremely well
for image classification purposes. A CNN basically consists
of an input layer, an output layer and a hidden layer which can
have multiple numbers of layers. A convolution operation is
performed on these layers using a filter that performs 2D
matrix multiplication on the layer and filter [8]. The CNN
model architecture consists of the following layers:
Convolutional layer; 32 nodes, kernel size 3
Convolutional layer; 32 nodes, kernel size 3
Convolutional layer; 64 nodes, kernel size 3
Fully connected layer; 128 nodes
The final layer is also a fully connected layer with 2 nodes.
In all the layers, a Relu activation function is used except the
output layer in which Softmax has been used.
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D.

Creating the Detection System

• Take Image as Input from a Camera: With the help of a
camera and OpenCV each frame of the video stream will be
captured. OpenCV has methods which we use to access the
camera and extract each frame.
• Detect Face in the Image and Create a Region of Interest
(ROI): The images extracted from the video stream are
converted in grayscale as OpenCV takes grayscale images for
object detection. The algorithm for object detection returns
an array with X, Y coordinates and the boundary of the
object. This array is in turn used to draw a box around each
face.
• Detect the eyes from ROI and feed it to the classifier: The
eyes are detected from the ROI in the same way as faces.
Since the OpenCV algorithm will return the boundary of the
eye, we extract the eye from the ROI using this data and feed
it to the CNN model. Since we have trained the model for
only an eye, we repeat this procedure for the other eye.
• Process the image and feed it to the Classifier: Before we
can feed the image to the classifier we need to trim and
process it so that it is the same as the training data
dimensions. The image is resized according to the correct
dimensions and converted to grayscale. Now the image is fed
to the classifier and it classifies the image with 92% accuracy
whether the eye is closed or open.
• Calculate a Score to determine if the driver is drowsy: In
order to keep track of how long the driver has kept his/her
eyes closed we calculate a score. The score increases if both
the eyes are closed and decreases when open. Using trial and
error we came up with a threshold value of 22, which when
exceeded will trigger the alarm and alert the driver.

is increased and when the score reaches the threshold value
the alarm is sounded.

Fig.3 Eyes are open, score is nil

When the score goes above the threshold: The threshold set
for our system is 22, when the score is greater than or equal

IV. RESULTS
Detection of eyes: Haar cascade files has been used to detect
the face and eyes from the video input taken from the user.
to 22 then the alarm is sounded.
Fig.4 Eyes are closed, score threshold crossed, sound alarm

V. SCOPE

Fig.2 Detection of Eyes

Detect if drowsy or not: A CNN model has been used to
detect if the person is drowsy or not. Every frame from the
video is sent to the model which predicts whether the eyes
are closed or not. When the eyes are closed the variable score

To improve the efficiency of the system, more parameters
can be introduced to evaluate the degree of driver’s
drowsiness namely- how often the eyes blink, duration of eye
closure and the act of yawning. Increasing the accuracy of
CNN by using methods like hyperparameter tuning,
increasing training data and adding more variety to training
data, measurement of the angle of an open eye can be
recorded to determine if the eye is closed. Yawning detection
can be introduced for which the duration of the mouth being
open will be recorded. If the results surpass the threshold, the
system will alert the driver of drowsiness. With the
evaluation of more parameters, the drivers can be alerted
even more precisely and thereby keeping them alert while
driving.
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VI. CONCLUSION
The main focus of our project was to create a system to ensure
that the drivers are in the right physical state and sound
mental awareness to reduce the number of accidents which
are caused due to the drivers not being well rested or being in
a drowsy (less focussed) state. The detection of the eyes is
simple and efficient by simply capturing it in a small camera
and computing and deducing the eye shape is also done with
ease by the system put in place. The algorithm used can
efficiently detect the drowsiness level of the driver and
calculates the drowsiness score. Thus, after careful thinking,
analysing and applying the concepts of Machine Learning
algorithms learnt, we have been able to do justice and have
completed our Mini Project, Driver Drowsiness Detection
System.
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Abstract— This paper discusses a Safety Monitoring System

for Coal Miners which modifies the established coal mine
monitoring systems which are usually wired systems. The
wired system is time consuming and also costly where we
have to lay the cables in mine areas which can be inefficient
and unreliable and bit of confusing for the workers. To
figure these problems, we decided to design a advanced
system which will upgrade the monitoring more efficient ,
maintain safety and decreases accidents in the mine areas.
Different working faces everyday go underground in
number of mines for utilizing coal. In underground mines,
there are multiple toxic gases presents such as methane,
carbon monoxide, etc. When the level of concentration of
these gases exceeds beyond the threshold level then it creates
a threat for workers life and health. So, hence, we need to
constantly monitor these values. This system gathers data
such as humidity, gas concentration, moisture, and
temperature. This system uses these values of miners
through different sensors and we also have a
Microcontroller used to gather data and make a decision.
This received values is differentiated with the threshold
values, if it is more than the threshold given values then the
worker is informed with the help of an alarm as well as
caution message is send to the management at the Base
station. So, this helps the worker outside the mine who are at
the base station know that their coworker needs a help and
thus they can be saved from the unfortunate accident.
Keywords—coal mine, monitoring system, Miner safety, alerting
system, WSN, Transmitter and Receiver

I. INTRODUCTION
The System “Coal Mine Safety Monitoring and Alerting
System” is developed and designed so that the working
laborers at the coal mines are always safe from any disaster
or mishap . In case of mishap, it becomes very difficult for
the management at the base station to know how many
people are trapped, what is their surrounding situation. Some
workers are just careless and don't care about their work so
they keep the work as it is come out from the mines before
the scheduled time. Basically, there is no tracking of this
activities because of this the miners and the management are
always disorganised. The coal mining plays a very important
role for encountering energy demands in most of the
developing countries but on the same hand Miners safety is
on stake which is the major issue for many mining industries.
The environment of underground mines is very complex. The
release of harmful gases like methane, carbon monoxide and
many other toxic gases takes place in coal mine. When the
emission of these toxic gases reaches above the safety level
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it causes a risk for worker's health and life. Therefore,
constant observation of these values is required. This will
help to achieve safety parameters, a safety monitoring system
will be developed for the workers. Basically, this system will
gather distinct environmental factors from the mine area with
the help of some sensors and transfers the data further
process. If the surrounding environment has more data values
than the threshold safety values, a alerting message is send to
the management at the base station to take measures and
provide safety to their workers from the same. In general, this
underground miners are careless and take a risk by going in
the danger area which areas are unsupported like gaseous
area and also which are nearly going to blast, etc. Such
unreliable actions causes accidents in coal mining. Hence, a
stable alerting and monitoring system can be carried out to
avoid such frequent accidents or casualties for underground
mines. This system is implemented on the workers helmet,
the person going underground should wear this helmet. Here
we have to arrange our total circuit within the kit to give
safety to the person who is working in coal mining. To
overcome this problem, a Wireless Sensor Network (WSN)
approach is utilized in this project and other sensing tools
which have some major advantages for recognising the
mechanism of underground environment observation and
control due to the rapid and formative deployment.
Additionally, for the tunnel in coal mines a multichip
transmitting method can be implemented which provides
sufficient flexibility for the construction of the system and it
is very acceptable to the exhaustive monitoring, which will
help practically to satisfy the insufficiency of the evacuation
cable underground monitoring system. There will be master
and slave controllers in the implementation system of this
WSN. The slave controllers we will be able to detect the
insecurity and alerts the management through RF to the
master controller. This will beep the alarms in all the
underground tunnels, which will help the management to
take proper causes immediately. A ATMEGA328
microcontroller is used as master controller in this
monitoring system. And 8051 microcontrollers for slave
controllers. Different sensors are included in the 8051
microcontroller such as eye blink sensor, temperature sensor,
gas sensor and RF transmitter which collects temperature,
moisture and various types of gas values underground of coal
mine.
II. LITERATURE SURVEY
The surveillance and safety system for underground coal
mines based on Low Power Wireless Sensor Network (WSN)
designed by Yogendra S Dohare and Tanmoy Maity. In this
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system, ZigBee protocol is used based on WSN which
provides an intelligent monitoring and safety system for
underground coal mines and it is also provides low power
consumption, cost effective. Various nodes of wireless
connection is included in this system. Mostly, this system
brings the real time communication between miners and the
management a the Base station through highly secure, reliable
wireless sensor nodes. The only major disadvantage of this
system is that if the miner is not in range of the system it
cannot provide data values then. This system does not monitor
health condition of the workers it only monitors the
environmental condition under the coal tunnel. This system
can be easily implemented in the underground mines and also
provides an effective monitoring which can help for the safety
of the worker.
Pranjal Hazarika introduces a Safety helmet implementation
for Coal Miners. The helmet is provided with carbon
monoxide and methane gas sensors. This gas sensor will
sense the gas and then the data is transferred to the Base
station wirelessly, the wireless module used here is called
ZigBee. As the concentration of these gases increases beyond
the threshold level, the controller placed in the Base station
activates an alarm and so this is an alarm for management to
take proper precautions for their workers avoiding any
casualty. The system cannot be used for detecting a fall down
of any person and also that the miners in wearing the helmet
or not.
Cheng Bo et al(2012) introduced a undisturbed mixture of
web-services better coal mine safety monitoring and control
automation using Wireless Sensor Network system. This
proposed system is used to collect the data values of methane
gas, temperature, humidity, moisture, and some personal
positional information going inside the underground mine.

7. Alerting Unit.
In this system we mainly have monitoring and controlling
systems monitoring system we monitor all the data from
different sensors. Controller continues monitor the output
values of the sensors. We already set the threshold point of
each sensor. Gas sensor detects the poisonous gas such as
carbon monoxide (CO) carbon dioxide (CO2), methane
(CH4), nitrogen (N20) etc. in the coal mine environment. The
main toxic gases in mines are if the gas level exceeds the
particular limit Microcontroller, create one alert massage
packet and send to the receiver. Similarly, when temperature
is more than the safety level pre-programmed at
microcontroller. Microcontroller, create one alert massage
packet and send to the receiver. Eye blink is used for
monitoring consciousness of the worker, at receiver side,
receiver receives the Massage,and decodes the information
and based on the massage it on the respective LED and on the
common buzzer.

III. WORKING PRINCIPLE
The main form of regulating coal mine hazards is the
prevision of burst by implementing sensors and microcontrollers
and to create an alarm system before significant atmospheric
level. Some precise and Sensing system is needed which
continuously observe the mines. Some techniques are aquire to
hearing the existence of these poisonous gas, in which work of
semiconductor type gas sensor is to much constructive. These
sensors can be launch in the mining sector but in some
occurrence these sensors can found few problems in mining .
Accidental distruction of the sensor device frequently took
place.A different perspective is using robot. These robots are
efficient but maintaining such robots comes at a hefty cost as
price of robots are very high. However, there is another way of
getting effective and low-cost solution of sensor implantation a
hardware circuit that will be installed in the apparel of the mine
workers. This can be appropriately attached with the safety
helmet of the workers also. The entire system is analyzed
throughout the design process in order to keep the power
consumption to at minimal use as the system is backed up by a
battery. Different sensors were sensible for each separate
component as power consumption should be as possible.e
System Consists Of Six Components:
1. Gas Sensor
2. Temperature
3.
4. Eye Blink
5. Data Processing Unit
6. Wireless Transmission

Fig.1 Block Diagram

We can divide our system into two sections. First comes the
hardware circuit which comprises RF transmitter and receiver
which will be attached with the body of the miners. The circuit
consists of a sensor module comprising some sensors that
measures real-time underground parameters like water level,
temperature, humidity and gas concentration.
A.

Microcontroller (ATMEGA328PU)

In this system we are using 8051 based Architecture
Microcontroller Atmega328PU. It is a modified architecture
with 8- bit RISC processor core.Atmega328PU is a core of
embedded system. The inputs to Microcontroller are the data
values of Gas sensor, Water level indicator, Temperature
sensor. When the sensor data values exceeds the threshold
values then Microcontroller fires the buzzer and send the
message to the Base station, through which they know that
they are in trouble and so they can take some decision to
provide safety to our underground miners.
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Fig.2 ATMEGA328P Microcontroller
Fig.4 Gas sensor

B.

TEMPERATURE SENSOR

Temperature sensor is an electronic device that measures the
temp of its environment and converts the input data into
electronic data to record temp changes. There are four types of
temp sensors. Here we are using thermistor which changes
resistance with temperature changes, they re temperature
dependant resistors. They can measure gas liquid or solid
depending on the type of thermistor. This proposed system has
thermistor which is used as temperature sensor. The word
thermistor summarizes for thermal resistor, that is a temperature
sensitive resistor. The DS18B20 is a 1-wire programmable
Temperature sensor for maxim integrated. This sensor is used to
detect small changes in temperature. It reflects the variation in
temperature through appreciable variation of the resistance of
the device. The temperature sensor can measure a wide range of
temperature from -55°C to +125° with a decent accuracy of
±5°C. Each sensor has unique address and requires only 1 pin of
the Microcontroller unit to transfer data so it an excellent choice
for detecting temperature at different points without negotiating
much of your digital pins on the Microcontroller.

D.

EYE BLINK SENSOR

The histogram of oriented gradients (HOG) makes use The
eye blink sensor work with the help of IR transmitter transmits
inftated rays into the eyes. They are classified as short blinks
which are shorter than 200 ms and long blinks which are
longer than 200 ms. The precise performance depends on the
positioning and aiming of the emitter and detector with
respect to the eye. It protects your eye by closing it to keep out
dust a very bright light etc.
E.

NRF24L01 TX RX

A wireless transceiver module, means it can do both it can
send the data as well as it can receive data. It is a single chip
radio transceiver for the worldwide 2.4 - 2.5 GHz ISM
frequency band. Current consumption is very low, only 9 mA
at an output power of -6 dBm and 12.3 mA in Receiver mode.
Built-in Power Down and Standby modes makes power
saving easily realizable.

Fig.5 NRF24L01 TX&RX

F.
Fig.3 TEMPERATURE SENSOR

C.

GAS SENSOR

Gas detector detects the presence of gses in an area, often as
part of a safety system. In this designed system, the MQ-135
Gas sensor is used for air quality and is suitable for identifying
or calculating of NH3, NOx, Alcohol, Benzene, Smoke, CO2,
Sulfide and it is also delicate to smoke and some other harmful
gases. It is Metal Oxide Semiconductor type of sensor. The
MQ-135 sensor module is provided with a Digital Pin which
makes the sensor to proceed even without Microcontroller and
also that becomes in useful when you are only trying to
recognize individual gas. If you need to calculate the gases in
PPM, the analog pin can be used. The analog pin is TTL
driven and operates on 5.0 V and draws around 800mW and
so it can be used with most common Microcontroller.

BUZZER

A buzzer or beper is an audio signalling devicewhich
may benmechanical, electromechanical or piezo.In mining,
the different sensors collect data related to environment of
underground mine. If the values from these sensors exceed
threshold level, then there should be an alert message sent to
all the mine workers to leave that place. Hence, we have
connected a simple buzzer to microcontroller. The system is
programmed to such threshold values that the mine workers
can work with safety and very good health if the values from
sensors are below that threshold level.

IV. RESULTS AND CONCLUSION
The working person of coal mines has to face various
environmental factors in their workstation. This project provides
a solution to mining, which is a wireless safety monitoring and
alerting communication. The miners have the danger from
137
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methane, carbon monoxide, temperature and many other factors.
This system covered the most important and primary necessity
aspect of any mine worker i.e. their safety. When the sensor data
values cross the threshold given values, the buzzer triggers.. We
can also install the sensor over the helmets and the other tools of
the mine worker. With proper monitoring and communication is
possible between the workers and workers at the Base station,
which can help to take relevant actions more quickly and smartly.
The wireless sensor network plays an important role in the system
with the improvement of the communication industry
development and management requirements the application of
wireless network will be more widely used. Multiple tunnels can
be expanded using this type of sensing network system. The
major advantage is it provides noiseless communication, low
power consumption as battery life ranges from month to years,
quick searching which can be able to give the warning and faster
checked in/out. The other applications are it can be used to
increase the underground safety. We can also apply this system
for the mining of gold, diamond, pipeline system, etc.

V. FUTURE SCOPE
With the growing innovation future work of this
experimentation may include,
more development of
the system by using other advanced sensor for monitoring the
underground such as heart rate sensor, fire sensor, oxygen
sensor, dust, vibration etc. The observation of mining can
also be done using a Zigbee which will be helpful in
operations like subsidence, water leakage, etc. Camera and
microphone/audio can also be added so that the person in the
base station can contact the mine worker and vice versa for
any purposes. The other major information can also be
transferred to the mine worker using this network which is
the major advantage of this and this makes it more achievable
whereas the wired system can be problematic. New
developing communication technologies can be for high
speed data transfer, full detection accelerometer, wind speed
and air pressure monitoring sensor.
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Abstract— This document proposes the design of an efficient
and easy system to detect and control traffic system by using
Image processing. Typically the proposed system is aimed at
regulating the sign in such a new way that the highest traffic
could end up being cleared off inside a lesser timeframe. In such
a new system, the targeted traffic density of the lane is
calculated by applying image processing which often is
performed about images of the lane that are attained from an
electronic digital digicam source for instance a security camera.
In line with the targeted traffic densities on just about all roads,
our recommended model will spend smartly the timeframe
regarding green light for every single road by setting priorities
based on the traffic thickness. This proposed system will
expedite the process and will save a lot of time. In this paper we
use image processing instead of the traditional methods like
ultrasonic or laser sensors, because they have a very limited
range.
Keywords— Image Processing, OpenCV

I. INTRODUCTION
The number of vehicles on the road has recently increased
around the world, especially in major cities. Traffic problems
and a high rate of road collisions have been very difficult to
handle, and the number of accidents is rising by the day.
There are several negative consequences of traffic
congestion, including the loss of time for commuters, the
failure to predict travel time, and the increased risk of crashes
due to close spacing and constant stopping. As a result, we
must establish a highly efficient method for detecting traffic
flow in each direction, such as cameras, induction loop
detectors, and burying sensors in the lane. The state of the
roads is worsening on a regular basis. The flow of traffic is
unpredictable. The aim of the smart traffic management
system is to automate the current traffic management system.
The aim of the smart traffic management system is to
automate the current traffic management system. Traditional
traffic systems rely on pre-programmed algorithms and
require human interaction. To use image processing and the
Internet of Things to create an effective traffic management
technique. Image processing can be used to quantify traffic
density levels because cameras are less expensive to instal
than large-scale sensor-based systems. To implement the

in a variety of road environments, including dense,
unstructured roads and vehicles of all sizes. This project
aims to investigate the use of image manipulation to alter
a junction's traffic light system.

II. OBJECTIVE
The existing methods used to detect vehicles are
expensive and arduous to implement. These methods
included:
A.

Magnetic Loops:

It's more of a system that's buried within each traffic lane
and counts every vehicle that passes through, giving you
an idea of how many cars are on the road. As a metal
object, such as a car, passes through the magnetic trap, the
magnetic flux changes. The metal detector is interested in
the flux transition. Troubleshooting issues necessitates
the use of expensive test equipment or diagnostic tools.
The disadvantage of this scheme is that these loops would
only be possible if continuous traffic is maintained.
B.

Microwave Radar:

Microwave radars track vehicles by using a specially
assigned radio frequency. This assists the device in
assessing the distance between the vehicles and the
detectors, allowing it to distinguish both moving and
stationary vehicles.
C.

Laser based system:

You may use laser-based systems to count, identify, and
calculate the rate of vehicles. These systems need a good
overhead structure. Furthermore, these networks presume
organised traffic, which is not the case in India.
D.

Infrared detectors:

To determine the infrared energy emitted by objects,
infrared detectors use an energy sensitive photon detector
that is located using an optic focal plane. Any alteration
in environmental conditions has the potential to weaken
these systems.
III. PROPOSED DESIGN

algorithm and give priority, a surveillance camera is used.
For the Indian scenario, our aim is to have an intelligent
traffic analysis and control system. The technique can operate

Step 1: Video Acquisition
Step 2: Split video into frames
139
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Step 3: Image Pre-Processing
Image Pre-Processing Involves

Step 2: Determine the magnitude and angle of the
gradient images.

Step 1. Image Resizing

Step 3: The gradient magnitude is suppressed using
a non-maxima-based process.

Step 2. Gray-scaling

Step 4: Hysteresis

Step 3. Canny Edge Detection
Step 4. Template matching

E. Template Matching

Step 5. Calculating the percentage of match of
images

Template matching is a technique for identifying regions
of an image that correspond (are similar) to a template
image in image processing (patch). It's a brute-force
technique in which two images are compared pixel by
pixel around the image's height and width. The following
are the steps that must be taken to achieve this:

Based on the results of the template match, store the count
of cars in each frame. Adjust the signal light according to
the number of cars detected.
Image Pre-Processing:

Step 1. Obtain template and source picture.
E.

Image Acquisition

Image acquisition refers to the process of gathering an image
from a suitable source. This project was inspired by a camera
(preferably CCTV, to avoid additional setup). Splitting a
video into multiple frames and processing each one
separately creates the image. The image resolution can vary
depending on the sensor, ranging from 720*480p to
1280*720p.
F.

Image Resizing

From its original resolution, the image is scaled down to
400*300p. This improves the device's image acquisition
frame rate and thus helps it avoid latency issues. Image
scaling ensures that the images obtained are correct by
converting data from all camera sources into a single
resolution. It decreases the number of edges found by
ignoring minor details. Image resizing is needed when the
system's processor cannot manage a high density of pixels at
high speeds. Image scaling produces highly differentiated
results when compared to a non-resized image, depending on
the algorithm used.
G.

RGB to Gray-Scale

In a grayscale image, each pixel only represents its intensity.
As a result, the colour spectrum of each pixel is restricted to
shades of grey ranging from white to black. The picture is
transformed from RGB to grayscale during the acquisition
process. Grey scaling is the process of converting an image
from RGB to black and white.
H.

Canny Edge Detection

We chose it because Canny edge detection has the best
consistency, is easy to use, and responds to single edge
points. The basic steps of the Canny edge detection algorithm
are as follows:
Step 1: Add a Gaussian filter to the image to
eliminate noise, unwanted information, and texture.

Step 2: Sliding: In both x and y directions, shift the
prototype image pixel by pixel.
Step 3: For each spot, compute a metric.
Step 4: Assess the quality of the match between the
images using this metric.

Step 5: The brightest spot denotes the most suitable
matches.
6. Calculating Match Percentage
The match percentage function is used to evaluate the
percentage of two input images that are similar. As
conditions, it uses the reference image and the camera input.
Usually, a reference illustration of an empty road with no cars
is used. The route image is taken from the image collected by
the camera, which would include cars on the road at the
moment.
IV. WORKING PRINCIPLE
A. Background Subtraction:
We use fgbg= cv2.createBackgroundSubtractorMOG2().
This is used for background/foreground segmentation. We
use Mog2 so that we can even show shadows in our
segmentation.
B. Image thresholding:
Here we use the frames and give a certain value of threshold.
All the pixels greater than the threshold will be white and less
than threshold will be black. Hence, at the end of this stage
we get a binary image.

C. Opening:
Opening is where we erode the image first and then dilate it.
This is a morphological transform. By erosion, the bright
areas of the image get thinner and dark zones get bigger. By
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Fig.2 Flowchart 2

dilation the bright areas become bigger and dark areas
become thinner. Opening is basically used to remove the
extra noise so we get a better processed image
D. Closing:
Then we use closing which is exactly the reverse of opening
that means in this we dilate the image first and then we erode
it. This is also used for removing small black points on the
object.
E. Frame Differencing:
In frame differencing we basically take a video and extract
the frames and then compare each frame with the previous
one so that we get the dimensions of our object.

Fig.3 Input Image

F. Finding Contours:
Now the last part is to find contours. Contours are basically
used to identify the shape of the object. Think of a contour as
a sketch pen. It will join all the points along the boundaries
that have the same intensity. findContours is used to find
them and drawContours helps us to draw them on an image.
V. FLOWCHART
Fig.4 Output Image

VI. APPLICATIONS
The most important application of the traffic management
system is that it is completely automatic and we can use it in
metropolitan cities where traffic control is very difficult.
There will be less need and use of man power. We can
remotely monitor the traffic lights using the CCTV cameras.
There is a very less chance of accidents in our proposed
system. It compares all the lanes and automatically assigns a
green light to the lane with the highest traffic. It uses various
image processing techniques.
VII.
Fig.1 Flowchart 1

FUTURE SCOPE

1. We may use machine learning or template matching
algorithms to identify emergency vehicles, such as
ambulances and fire trucks, and allow them to move
as easily as possible. Prioritizing those cars will
help to save a lot of lives and property.
2. We can also allow the device to identify all vehicle
number plates and collect vehicle identification
numbers. So that, if necessary, it will assist law
enforcement and other agencies in tracking down
suspects by locating the number plate of the car in
which the suspect is fleeing.
3. The identification of licence plates may also be
used to issue tickets to those who violate traffic
141
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laws and regulations. We can use a night vision
camera instead of normal cameras and use the
system during night time as well.
4. We can use a night vision camera instead of normal
cameras and use the system during night time as
well.
VIII. CONCLUSION

We developed a density-based traffic management
system using a camera module, image processing, and
a Raspberry PI in response to traffic congestion in urban
areas. At the beginning of the path, the camera module
is mounted. This gives us the number of cars on the
route, and with that number, we can regulate traffic by
encouraging vehicles to drive where the density is
greater. The framework allows for greater versatility in
traffic control. The productivity of a density-based
traffic light management scheme is that it decreases
traffic in urban environments and time demand due to
heavy traffic.
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Abstract-The concept and study of a circular microstrip antenna
are presented in this paper. The application is shown. The
proposed antenna has a circular shape. The operating
frequency of antenna is 1.2GHz. The antenna design consists of
substrate with dielectric constant of 4.3 and height of 1.6mm.
CST Microwave Software was used to simulate the results of the
proposed circular microstrip patch antenna for various arrays.
The coaxial probe feeding technique is used to feed this antenna.
Different parameters, such as current distribution and
radiation pattern, are investigated. Fabrication is also finished,
and the findings are analysed.
Keywords-Circular Microstrip antenna(CMSA),
pattern, Current distribution, CST Microwave.

Radiation

I.
INTRODUCTION
Microstrip antennas have a wide variety of uses, including
medical, military, mobile, and satellite communications.
Because of their compact size and light weight, they have a
wide range of applications. When prototyping antennas for
performance evaluation, fast and cost-effective fabrication is
crucial. The market for wideband antennas operating at
higher frequencies is unavoidable as wireless devices
demand more and more bandwidth. Microstrip antennas have
a narrow bandwidth and low efficiency by design, and their
output is heavily influenced by the substrate's dielectric
constant, uniformity, and loss tangent.
The majority of microstrip antennas are broadside radiators.
The patch is made in such a way that its pattern is as natural
as possible. A proper mode selection may also be used to
select an end-fire radiator. One of the most useful antennas
for microwave frequencies (f > 1 GHz) is the microstrip patch
antenna. It consists of a metallic "patch" on top of the
dielectric substrate and a ground plane underneath the
dielectric material. To monitor the input impedance, the feed
location must be adjusted as before]. The patch, microstrip
transmission line (or input, output pin of coaxial probe), and
ground plane are all made of highly conductive material
(typically copper). Due to their ease of analysis and
fabrication, as well as their appealing radiation properties,
especially low cross polarisation, rectangular and circular
patches are the most common.
After the rectangular patch, the circular patch (as seen in
figure 1) is the next configuration, which has a number of
applications as a single patch part as well as in arrays. The
modes that are mainly provided by a circular microstrip patch
antenna with a limited substrate height are TM, where z is
perpendicular to the patch.The The radius of a circular patch
is the only degree of freedom that can be regulated. Though

this does not change the order of the modes, it does change
the resonant frequency's absolute value.
We have developed a circular microstrip patch antenna that
operates at 1.2GHz in this article. The patch antenna is
constructed on a FR4 (Flame Retardant 4) substrate with a
dielectric constant of 4.3 and a height of 1.6mm. The fringing
fields between the patch edge and the ground plane are what
cause microstrip patch antennas to radiate. The strength of
the radiation rises with frequency, thicker substrates, and
lower permittivity, and it often comes from discontinuities.
Since microstrip antennas are often combined with other
microwave circuitry, a balance between good antenna
efficiency and circuit design must be struck. On the dielectric
substrate, the radiating portion and feed lines are normally
photo etched. CST Microwave software was used to build the
circular patch. A microstrip antenna is extremely adaptable,
with resonant frequencies, polarisation patterns, and
impedances to fit a broad variety of applications. Due to its
operational features, which include low efficiency, low
power, high quality factor, poor polarisation purity, poor scan
performance, and very narrow frequency bandwidth, it is
suitable for mobile and government security systems where
narrow bandwidth is a priority. They can also be used on
tablets, microcomputers, and cell phones. Low profile, easy
to fabricate, easy to feed, easy to incorporate with other
microstrip circuit components, and easy to integrate into
device are some of the advantages of using microstrip
antenna. Petterns have a hemispheric form and a mild
directivity (about 6-8dB is typical). It's also simple to use in
an array to improve directivity.

y

a

h 

x

Fig 1. Circular patch

As the following figure represents the circular patch,as the
circular shaped patch is placed on the ground with the help of
coaxial feeding technique the following patch is feeded.
II. DESIGN METHODOLOGY
Designing a circular microstrip patch antenna is simpler than
other patch configurations since we only need one develop
parameter, the patch radius. The figure depicts a circular
patch antenna schematic. A design procedure is outlined
based on the cavity model formulation, which leads to
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realistic circular microstrip antenna designs for the dominant
TM110 mode..

STEP 1: Calculate the circular patch's resonant frequency
using the equation.
STEP 2: Using the equations, calculate the effective
permittivity.
STEP-3. Calculate the radius of the circular patch and
effective radius.
Dimensions of the prescribed antenna
Resonant frequency
1.2GHz

Dielectric
constant(𝜀𝑟)

4.3

Substrate
thickness(h)

1.6mm

Effective radius

51mm

Radius of
patch (a)

35mm

Fig 2.Patch diagram of microstrip

The procedure assumes that the stated information includes
the substrate's dielectric constant (r), operating frequency
(fr), and substrate height (h). To determine the patch's real
radius 'a,' we have
𝐹
𝑎=
1
2ℎ
𝜋𝐹
{1 + 𝜋𝜀𝑟𝐹 [𝐼𝑛 ( 2ℎ ) + 1.7726]}2
Where,
8.791 × 109
𝐹=
𝑓𝑟√𝜀𝑟
Above equation does not take into consideration the fringing
effect. Since fringing makes the patch electrically larger, the
effective radius of patch is used and given by
1
2ℎ
𝜋𝑎
[𝐼𝑛 ( ) + 1.7726]} 2
𝑎𝑒 = 𝑎{1 +
𝜋𝜀𝑟𝑎
2ℎ
And
𝑘𝑚𝑛 𝑐
𝑓𝑜 =
2𝜋𝑎𝑒 √𝜀𝑟
Where Kmn root is the mth root of the derivative of the
Bessel function of order n. Mode TM11=1.84118
It's important to note that the operating frequency f r should
be in Hertz (Hz) and the substrate height h should be in
Millimeters in the equations above (mm).
Circular microstrip antenna patch antenna is simpler than
rectangular patch antenna because it only has one control
parameter, radius, while rectangular microstrip has two,
length and width. The FR-4 epoxy-based modified circular
microstrip patch antenna has a dielectric constant of 4.3. This
substrate offers better antenna efficiency as well as a lower
loss tangent.
If the substrate parameters (r and h) and the operating
frequency (fr) are known, the dimensions of a patch antenna
can be easily calculated using the above simplified equation
and the design equation.

circular

III. FEEDING TECHNIQUE
The coaxial feed, also known as probe feed, is a popular
method of feeding Microstrip patch antennas. The inner
conductor of the coaxial connector is soldered to the radiating
patch via the dielectric, while the outer conductor is wired to
the ground plane.
When the signal from transmitter is available via coaxial line
this method is used. Inner conductor of the coaxial line is
attached to radiation patch while outer is attached to ground
plane.

Fig 3. Coaxial feeding technique

The following figure shows the coaxial feeding technique
To monitor the input impedance, the feed location can be
changed in the same way as the inset feed. The coaxial feed
incorporates inductance into the feed, which will need to be
considered if the height h becomes too high (an appreciable
fraction of a wavelength). Furthermore, the probe will
radiate, which will result in radiation in an unfavourable
direction. Microstrip antenna can also be fed from from
underneath via a probe as shown in figure.

IV.SIMULATION RESULTS
1.SINGLE ARRAY
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Fig 4. Geometry of single patch

In this FR4 substate having dielectric constant 4.3 and
thickness 1.6mm is used to make circular microstrip antenna
having radius of 35mm and resonant frequency 1.2GHz and
results observed then got the tunning frequency. The material
for ground plane, patch and feed line is copper. The figure
shows the geometry of the patch of the standard antenna.
Fig.6 Radiation pattern

BLACK LINE - eco
GREEN – hx
BLUE – ex
RED – hco

Fig 7. Current distribution
Fig 5. Graph representation

The following figure 2 shows the graph representation of
single array circular microstrip antenna. As known antenna is
designed for 1.2GHz and as the graph shows frequency
1.2804GHz which means the output of the single array patch
antenna is tested practically as well.
The upper graph shows the curve in real axis and the lower
graph shows the curve in the imaginary axis.

Figure 4. shows the current distribution of the single array
circular microstrip antenna. The majority of calculations for
antenna impedance, resistance, radiation pattern, etc are
based on method using the overall antenna current
distribution curve. Max E-curent is 8.028(A/m) according to
the current distribution
2.DOUBLE ARRAY

The antenna design is simulated on the software CST
Microwave and values obtained are as shown in the radiation
pattern
As shown in the radiation pattern the different loops are
formed for the different plane. Antenna is tested on H plane
as well E plane which are the reference plane of the antenna,
so the radiation pattern shows the different loops for eco, hoc,
ex, hx. The output of the radiation pattern is as shown in
figure 3.
Fig 8. Geometry of double array.

Radius of the patch is as same as single patch 35mm. And
resonant frequency is 1.2GHz and also FR4 substate is used
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4.3 and height is taken as 1.6mm. The two circular patch are
joint using a patch of width 5mm and the feed point is at the
centre of the both the patches as shown in figure with the red
dot.

3.FOUR ARRAY
In this also same substrate used FR4 dielectric 4.3 as same as
in single array antenna and double array antenna, resonance
frequency is also same 1.2GHz. height is taken as 1.6mm.
Radius is 35mm. The material for ground plane, patch and
feed line is copper. The below figure shows the graph
representation of four array patch antenna and feed point is
given at the centre of the patch.

Fig 9. Graph representation

As the graph representation of double array circular
microstrip antenna is as shown in figure 2 the real axis and
imaginary axis the output of the double array is trested from
graph
Fig 12.Geometry of four array

Fig 10. Radiation pattern

The simulation values obtained are shown in the radiation
pattern in above figure 3 different colour represents the
different plane ex, hx, eco, hco.

Fig 13. Graph representation.
The simulation values obtained are shown in the radiation
pattern. As known antenna is designed for 1.2GHz, which
means the output of the single array patch antenna is tested
practically as well.
The below figure 14 shows the radiation pattern output of the
simulated result from CST Microwave. As shown in the
radiation pattern the different loops are formed for the
different plane. . Antenna is tested on H plane as well E plane
which are the reference plane of the antenna, so the radiation
pattern shows the different loops for eco, hoc, ex, hx. The
output of the radiation pattern is as shown in figure 3.

Fig 11. Current distribution
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Fig 14. Radiation pattern.
Fig 17. Fabricated patch antenna.
The below figure 15 shows the current distribution of the four
array circular microstrip antenna.

As the we know the two frequency i.e. is 1106MHz and 1265
MHz this both frequency are added and the antenna is trested
on both the frequency at E-Plane and H-Plane the polar plots
obtained are for eco,hco,ex,hx for frequency 1106MHz and
same all polar plots for 1265MHz frequency.

Fig 15. Radiation pattern.

V. FABRICATION PROCESS
As the fabrication is only done for the four array circular
microstrip antenna where as for the single array and double
array only simulation is done and the output is tested but for
four array circular micorstrip antenna the fabrication process
is done and gain is measured and also calculated through the
three antenna method and also the polar plot is drawn and test
with the antenna. Fabrication process include to draw the
antenna on metallic patch then then the four array patch is
fabricated on the metallic patch and then at the given
frequency values antenna is measured.
As the figure shows the fabricated four array metallic patch
after the fabrication the antenna is tested .
Testing procedure include the reference antenna, antenna
measurement device, patches and antenna software. The the
antenna is tested for the given frequency which is 1107MHz
and 1265MHz.
As the simulation gets started the first thing required is the
above calculated frequency.

• Proceedings for DJ SPARK 2021

Fig 17. Setup for antenna measurement.
The above figure shows the setup for the antenna
measurement, patch antenna is attached as shown in figure
then the patch is connected to the antenna measurement and
that is connected to the reference antenna which is Horn
antenna (range 700MHz to 1500MHz). The given two
frequency are added in the system after selecting mode in
antenna measurement instrument. The patch antenna starts
rotating at 5.4 degree per rotation with stepper motor attached
below the patch antenna.
Same procedure is done for the ex,hx,eco,hco for both the
frequency and then polar plot is obtained after completition
of the whole process then the gain is measured for the four
array antenna.
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THREE ANTENNA GAIN MEASUREMENT
Now the gain is measurement is done with the three antenna
gain measured. Three antenna method is also performed in
the lab and the values for the gain are calculated and
compared practically as well as for theoretical.

resonant frequencies, the built antenna provides good
impedance matching of approximately 50 ohms. It can be
used for a variety of applications, including military
applications, radio altimeters, and various wireless devices,
due to the ease of fabrication with coaxial feeding line.
Antenna performs well for FR4 in terms of maximum return
loss, good impedance matching, higher gain, directivity, and
efficiency. FR4 based fractal antenna further used for WI-FI,
WLAN, Bluetooth and other wireless applications.
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VI .RESULT AND CONCLUSION
The concept and simulation of a Circular Microstrip Patch
Antenna are discussed in this paper. Circular microstrip patch
antenna simulation results shows good directivity and gain
value. . Proper Impedance matching is the key to obtaining
lower return loss and higher gain. The aim of this study is to
design and simulate simple, compact, and high circular
microstrip patch antennas using the coaxial feeding
technique. The multiband microstrip antenna was then
developed based on the simulation results. The designed
circular microstrip antenna cover two frequencies 1107MHz
and 1265MHz which provides the gain of -0.5836 decibel
and -1.462 decibel. . It has also been demonstrated that at
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Abstract—The concept of the travelling salesman problem
(TSP) is possibly one of the most studied and classic problems
in computational intelligence, combinatorial optimization and
operation research. There are various techniques which have
been adopted to solve the TSP problem such as Ant Colony
Optimization (ACO), Genetic Algorithm (GA), Simulated
Annealing (SA), Memetic Algorithm (MA) and Neural
Networks. In this paper, we present an ant colony optimization
(ACO) approach and we use it to solve the generalized traveling
salesman problem. Ant colony optimization (ACO) as a
heuristic and almost exact algorithm has been proven a
successful method and implemented to a number of
combinatorics problems. Over the most recent twenty years, ant
colony optimization (ACO) has been successfully used to tackle
TSP and their related relevant issues. We explore ACO
algorithms with respect to their run time behaviour and
simulation results conducted using python insist that the
proposed algorithm performs consistently and gives the best
solution despite the increase of vehicles within the given
territory.
— Ant colony optimization, Pheromone,
Consistently, TSP, Python’s Numpy, Jupyter Notebook

and the ACO is also highly efficient. Ants release a chemical
called pheromone and they communicate with each other
through these pheromones in their near vicinity. These ants
deposit pheromone on the ground in order to mark some
favourable path that can be trailed by different individuals
from the nest. The trail which is rich in pheromone on a way
is more likely to be taken by the other ants. The ants which
follow the shorter path return early with an increase in
quantity of pheromone deposited on the trail at a faster rate.
After sometime this path becomes the favourite path to travel
for all ants as this one is a shorter path. The pheromones
evaporate by a particular amount at a defined fixed rate after
a certain interval. Through this mechanism ants will in the
long run discover the shortest path. The pheromones are
deposited based on the quality of path travelled. There are
some ants which deposit more pheromones if the food source
is big or of high quality.
The amount of pheromone deposited by the kth ant in the link
node from ith node to jth node is given by

Keywords

I.INTRODUCTION
Around the world, especially over the past two decades, the
vehicle population has increased exponentially. The large
number of vehicles causes major traffic congestion, air
pollution, high fuel consumption, vehicle accidents and the
resulting financial issues. Building new roads and highways
with high-capacity lanes and streets can reduce some of the
previously mentioned issues. All things considered this
solution is exceptionally expensive, time consuming and in
most of the cases unimaginable due to space limits. On the
other hand, ideal utilization of current roads and streets can
decrease the traffic congestion problem especially in densely
populated metropolis areas at a lower cost. Ordinary
numerical methodology generally fails while it is applied to
solve a NP-hard optimization problem like TSP. Applying
the bio-inspired computing algorithms, guarantees to have
ability in tackling these issues. One such algorithmic
technique is the Ant Colony Optimization (ACO). For ACO
the problem of TSP is the primary problem where this sort of
algorithm has been successfully applied. The Ant Colony
Optimization (ACO) concept was first introduced by
M.Dorige in 1991 with some meaningful and proposed some
important techniques like positive feedback and hidden
parallel. Using a positive feedback methodology, the ACO
can find the best outcome by parallel exchange of
pheromones between ants. And by using a hidden parallel
approach, jumping into the optimum solution can be avoided

𝑘
𝛥𝜏𝑖,𝑗

1/𝐿𝑘

= {0

𝑘𝑡ℎ 𝑎𝑛𝑡 𝑡𝑟𝑎𝑣𝑒𝑙𝑠 𝑜𝑛 𝑡ℎ𝑒 𝑒𝑑𝑔𝑒 𝑖,𝑗
𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

Lk denotes the length of the path connecting the ith and jth
node via the path which the kth ant takes. If the length of the
path is less, a high amount of pheromone is deposited. This
is the mathematical model of Pheromone. For all ants the
amount of pheromone deposited for each path is then added.
(k=1 to m ants).
𝒌
𝜟𝝉𝒌𝒊,𝒋 = {∑𝒎
without vaporization
𝒌=𝟏 𝜟𝝉𝒊,𝒋 }
𝒌
𝒌
𝛥𝜏𝒊,𝒋
= {(𝟏 − 𝝆)𝜟𝜏𝑖,𝑗 + ∑𝒎
𝒌=𝟏 𝜟𝝉𝒊,𝒋 }

with vaporization

The probability of an ant travelling from the ith node to
jth node is given below where tau represents the
pheromone deposited, eta represents visibility, alpha
and beta are controlling factors of tau and eta so that we
can increase or decrease the impact of tau or eta.
Denominator consists of all the probabilities of all the
edges standing at the ith edge.

𝑷𝒊,𝒋 =

(𝝉𝒊,𝒋 )𝜶 (𝜼𝒊,𝒋 )𝜷
𝜮((𝝉𝒊,𝒋)𝜶 (𝜼𝒊,𝒋)𝜷)

II.

where 𝜂𝑖,𝑗 =

1
𝐿𝑖,𝑗

IMPLEMENTATION

The proposed ACO-TSP Model is implemented by using
Python 3 which is an open-source software. All the
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simulations were implemented on a laptop with
specifications such as Windows 10 64-bits with an intel i5
processor and 8 GB RAM. Python’s “Numpy” library was
used to develop the proposed algorithm. The Ant colony
optimization algorithm was coded in Python 3 programming
language. Algorithms will be run in Jupyter Notebook or
applications using Python 3 programming. Equations 1 to 4
are used to carry out remaining steps of the suggested ACOTSP algorithm. This model runs itself till the termination
criteria are satisfied. We can use more than one termination
criteria in the model such as predefined number of iterations,
stagnations in the result, time-limit etc. Here, the termination
criteria used is the stagnation produced in the result.
The number of trials conducted for each test case of TSP were
300. The performance of the algorithm is best when there is
proper tuning of parameters. The parameters for the ACS
were taken as follows: 𝛼 = 1, 𝛽 is the dynamically value for
the proposed algorithm and 𝛽 =1 for the TSP, 𝜌 = 0.05 and
the number of ants is [40, 80, 200 and 500].

Step 2: Parameters are initialized for each sub problem.
Step 3: for sub problems 1 to N Loop
(this level loop is called iteration)
Starting node is initialized for every ant i.e 1st city according
to the distance matrix.
For k=1 to m (this level called step)
Repeat: Compute Candidate List (for the large group size or
group size>4.)
Select node j to be visited next according to eq. (3) Until ant
k has completed a tour End forApply the local search to
improve tour. A local updating rule is applied as eq (5) Until
end_condition End for
Step 4: For each sub problem Find the closed city between
two sub problems using a cost matrix. Pheromone update for
better results. Apply Global updating rule as eq. (4).
III. RESULTS AND DISCUSSION
Cities
/Cities

A

B

C

D

E

A

0

3

6

2

3

B

3

0

5

2

3

C

6

5

0

6

4

D

2

2

6

0

6

E

3

3

4

6

0

Table 1. Distance between cities

Cities
/Citie
s

A

B

C

D

E

A

∞

0.33

0.16

0.5

0.33

B

0.33

∞

0.2

0.5

0.33

C

0.16

0.2

∞

0.16

0.25

D

0.5

0.5

0.16

∞

0.16

E

0.33

0.33

0.25

0.16

∞

Table 2. Visibility (1/Distance)

Fig.1 Flowchart of ACO-TSP

The following algorithm was implemented
Step 1: Defining a distance matrix, in which every value
signifies the distance to be covered in travelling from one city
to another.
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Ant 1 again is following the best path but because of the
pheromone updation, all other ants are now following the
other best path but not the optimal path.

Fig.2 Output after 1st iteration
All the ants show the best route followed by them but the best
path is followed by the first ant.

Fig.5 Output after 50th iteration
All the ants are now following the best path.

Fig.3 Output after 10th iteration

Ants 2,3 and 5 are following the best path and now ant
1 has changed his path while he was following the best
path initially.

Fig.6 Best, Average and Worst Distance of all iterations
IV. CONCLUSION

Fig.4 Output after 20th iteration

In this paper we implemented the ant colony optimization
(ACO) on Travelling Salesman Problem (TSP). This paper is
an approach to study the process of ACO optimization
algorithm. The minimum distance is the best path in which
all the ants converge and is shown in iteration number 50.
The distribution of the pheromones for the next iteration. The
next city to be selected is based on maximum probability
determined in the iteration. The edges rich in pheromones
converge to the best path has been proved by the analysis for
the TSP. The experimental findings indicate that the program
code based upon the ACO algorithm is able to solve the
traveling salesman problem with high performance.
Nowadays, studies on ACO approach are extending in
several non-technical domains such as finance, banking,
ecommerce, marketing, risk management etc. Adjustment of
adaptive parameters has lots of challenges which are needed
to be addressed in future.
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Abstract— Inspired by Charles Darwin’s theory of natural
evolution A GA is a search heuristic. This algorithm depicts the
process of natural selection where the fittest individuals are
picked for reproduction to produce offsprings of the following
generation. On the basis of Charles Darwin’s theory of survival
of the ﬁttest, this is the most popular search technique used for
solving optimisation issues. It is free of derivative, direct search
algorithm that may be used in ﬁnding real or approximated
solutions to optimisation and search problems. The popularity
of GAs for solution of path optimiser and maximising profits
can be given to its efficacy in evolving solutions, handling
ambiguity and executing optimisation. Its competence tolerates
imprecision, uncertainty and partial truth therefore attaining
tractability and robustness on simulating human decisionmaking behaviour with reduced cost.
Keywords— Machine Learning, User Interface/ User experience,
Initial Population, Fitness Function, Selection, Crossover,
Mutation

I. INTRODUCTION
Nature has been a constant source of inspiration to humans
throughout history. Genetic Algorithms are search-based
algorithms based on the concept of natural selection and
genetics. GA’s are a subset of a wider branch of computation
known as Evolutionary Computation. Genetic Algorithms
search for a good solution for a problem from a huge number
of possible solutions and it is used for simplifying the
complexity of the problem. These algorithms include natural
evolution with survival of the of the fittest, reproduction,
mutation.

Following this pattern, humans keep “evolving” into better
individuals or solutions, generation after generation, until a
stopping criterion is reached.
II. LITERATURE SURVEY
Genetic algorithm is perhaps the most frequently used search
techniques to deal with real-world problems that are usually
cumbersome to solve by the traditional methods due to their
complexity and the intricacies involved. The current article
provides an extensive review of literature of the application of
Genetic Algorithm by providing the solution for the travelling
salesman problem and the knap-sack problem.

III. WORKING
Genetic Algorithm mainly decides its best candidates based
on the fitness selection function used. In our implementation
this algorithm will be used a number of times with different
fitness functions based on the parameters to optimise.
Five phases are considered in a genetic algorithm.
1. Initial Population
2. Fitness Function
3. Selection
4. Crossover
5. Mutation

GAs are sufficiently randomized in nature but they also
perform way better than random local searches (in which we
just try various random solutions, keeping track of the best so
far), as they exploit historical information. Basic algorithm
behind the GA begins with the set of solutions
(chromosomes) called population.
•

Calculation of the fitness.

•

Selection of the chromosomes based on the Fitness.

•

Cross over to produce new offspring.

•

Random mutation of new offspring.

•

Repeat from step 2, till the fitness function remains
same for all chromosome.
Fig.1 General flowchart
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A. INITIAL POPULATION
A set of individuals is known as a Population. The process is
initialised with a given population wherein each individual is
a solution to the problem to be solved. Each individual is
defined by a set of parameters or variables known as Genes.
Genes are joined into a string to form a Chromosome
(solution). In a genetic algorithm, the set of genes of an
individual is represented using a string, in terms of an
alphabet. Typically strings of 1s and 0s are used to express
these sets of genes. It can be hence said that the genes have
been encoded in a chromosome.
B. FITNESS FUNCTION
The ability of an individual to compete with other individuals
in a population is defined by the fitness function. Each
individual is scored accordingly using this function. This
score directly affects the probability that an individual will be
chosen for reproduction.
C. SELECTION
The main objective of the selection phase is to select the
fittest individuals and allow them to pass their genes on to the
next generation. On the basis of their fitness scores, two pairs
of individuals (parents) are selected. Individuals with higher
fitness scores will hence have a higher probability to be
chosen for reproduction.

Fig.2 Travelling Salesman Input

The algorithm will randomly select any order of sequence for
the salesman and calculate its fitness function. In this
question, we have set the fitness function to the bottom end
as we want a solution that will reduce the overall distance
travelled by our salesman. According to the fitness function,
the population will be selected and there will be a crossover
of genes among them to give birth to an off-spring which will
have traits of both the parents. Thus, will have a lower fitness
function and it will be more efficient for the problem. The
process of selection and mutation continues till the offsprings start showing the same output, this will conclude the
process.

D. CROSS OVER
Crossover is a very important phase in genetic algorithm. A
crossover point is chosen randomly within the genes for each
pair of parents to be mated. Offsprings are created by
interchanging the genes of parents between themselves until
the crossover point is achieved. The new offspring are added
to the population.
E. MUTATION
Some of the genes of some of the new offspring formed may
be subject to a mutation with a low random probability. This
implies that some of the bits in the bit string may be flipped.
F. TERMINATION
If the population has converged (doesn’t produce offspring
which are significantly different from the previous
generation) then the algorithm terminates. Then it is said that
the genetic algorithm has provided a set of solutions to our
issue.
IV. IMPLEMENTATION
A. Travelling Salesman Problem
We have used the Genetic-Algorithm to o the travelling
salesman problem. This requires us to find the optimum route
for the salesman to commute from City A to another city
without repeating the same path. So, we took an example
where there are 5 cities all interconnected with different
distances between them and trained the algorithm to search
an optimum route for the salesman.

• Proceedings for DJ SPARK 2021

Fig.3 Travelling Salesman flowchart

The output suggests that the minimum distance for the
salesman to travel is 16 km, and the path of travel is also
provided for future planning of the whole journey.
This suggests that path optimisation for cost reduction and
shorter travel plan can be implemented using the GA.

B. Knap-Sack Problem
The aim of the knap-sack problem is to maximise the total
value for a set of selected items, each assigned a value pi and
a weight wi, from a given set of items with size n, also while
continuously ensuring that the constraint that the weight of
154
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selected items does not exceed the capacity W of the
knapsack.

V. RESULTS

Fig.4 Knap-sack flowchart
Fig.6 Travelling salesman Output using GA

In our example the maximum capacity of the knap-sack is 12
kgs.

Fig.5 Knap-sack Input

The ideal route to be followed is city 1-3-0-4-2, and the total
distance to be travelled is 16kms.

Fig.7 Travelling Salesman Output using traditional algorithm

Mathematical representation is as follows:
Maximize{f(x)} = maximize {∑𝑛𝑖=1 𝑥𝑖 𝑝𝑖 }
Subject to

∑𝑛𝑖=1 𝑥𝑖

Fig.8 Knap-sack Output

𝑤𝑖 ≤ 𝑊

𝑥𝑖 ∈ {0,1}, 𝑖 = 1,2, … . , 𝑛
With the help of this algorithm e get the optimized outputs
which suggest the items selected should be 1st, 2nd and the
4th one respectively. The maximum weight of the knap-sack
is 9 kgs and the value it holds is 24 units.

VI. CONCLUSION
When the number of iteration increases, finding the answer
to the difference in error decreases and the output starts
repeating. As seen in the case of the TSP-problem after 30th
iteration, we get output. We come to a pause immediately
after the output starts repeating. As compared to traditional
algorithms, the GA computes the answer in less amount of
time.
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