
A Literature Survey on various Lossless and Lossy Data 
Compression Techniques 

*K.K.Kavitha1, Dr. Rekha B Venkatapur2 

1Ph. D Research Scholar, Dept. of CSE, K S Institute of Technology, Bengaluru, India 
2Prof. & Head, Dept. of CSE, K S Institute of Technology, Bengaluru, India 

1kavithagowda09@gmail.com, 2vb_rekha2000@yahoo.com 

Abstract: In the recent years, with the increased usage of digital devices such as computers, smart 
phones and digital televisions there has been a significant growth in the amount of data being 
generated, stored and shared.  This growth has led to a need for “Data Compression”. In fact, the 
use of data compression has become universal over the last few decades. However, data 
compression is very much helpful as it reduces the utilization of expensive resources, such as hard 
disk space or transmission bandwidth. Data transmission over the Internet is integral in terms of 
accuracy of data being transmitted at low cost and increased speed. It is also very important to 
manage the volume of data being produced day by day that ranges from smaller size to large size. 
Data of smaller size can be manageable with the available bandwidth resources but transmitting 
large files with existing bandwidth is an unresolved barrier in a distributed environment. However, 
expanding the bandwidth seems to be a potential solution, the extremely high cost makes this 
unattractive. Therefore, compression is an essential and effective method for transferring files with 
feasible and transmittable sizes. There are many techniques to compress a data, but they are 
broadly divided into two groups namely, Lossy Compression and Lossless Compression schemes.  
This paper talks about various existing Lossy and Lossless compression approaches. This paper 
provides a survey on analyzing the types of existing compression methods.  
Keywords: Data Compression, Data Transmission, Lossy Compression, Lossless Compression. 
 

I. Introduction 
Multimedia is one of the predominant productions of technological evolution. Multimedia
finds its boundless existence in many fields such as business, academic, healthcare, 
communication, and so on. As stated by Curtis [1], multimedia refers to the mixture of media 
such as the internet, simple text documents, graphics, videos, animations, and audios in an 
integrated way. Up to early 90’s the usage of multimedia was bounded due to lack of 
resources and restricted availability of expensive resources. However, due to the emerging 
transformation in the digital technology, multimedia started flourishing [2].

Over the last few decades, it has been observed, a drastic transformation in the way we 
communicate, and the process is still ongoing plenty of innovations. This transformation is 
because of persistent and ever-expanding usage of Internet, the tremendous growth of mobile 
communications, and the intensifying significance of video communication [3]. With the 
technological advancements and rapid developments of digital information technology 
exponential quantity of data is being generated frequently. Explosive growth of data in digital 
world leads to the requirement of efficient technique to store and transmit data. It is primarily 
important to focus on developing better transmission and storage technologies to store and 
transmit enormous amount of data. Digital technology requires immense amounts of 
information to be compressed on small storage devices that can be easily preserved and 
transported due to limited resources. Thus resource allocation tends to be a fundamental 
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Abstract: Autonomous Driving systems plays a very
significant role in the area of computer vision as the 
moving objects like cyclists; cars and pedestrians are the 
most crucial and essential factors that impact the 
maneuvering of the vehicles. In this navigable world, 
driverless cars require reliable and precise recognition of 
the surrounding objects as these days transportation 
systems are prone to large number of accidents. To solve 
this problem, Intelligent vision-based traffic surveillance 
systems are required in highway monitoring and road 
management systems which provide real-time statistical 
data and alert anomalies like in dangerous driving. In this 
study, the YOLO (You Only Look Once) have been 
researched to recognize the truncated artefacts or the 
images, as it is the most powerful object detection method 
with the inclusion of the new function Memory Map based 
on a Multi-Scale Deep Neural Network. In comparison to 
other approaches, this proposed method results in much 
better acceleration as it detects objects not only from a 
static image, but also from moving images.

Keywords: YOLO, R-CNN, Memory map, Object 
Detection.

I. INTRODUCTION

For Self automated vehicles, simply the image 
classification is not good enough. The system should 
be able to detect, localize and classify the images 
using surveillance cameras. The action is simply 
called as the Object Detection. The main objective is 
to identify and detect the moving vehicles and 
surrounding objects. Automated cars have to drive 
and operate in very unpredictable conditions with 
numerous characters like pedestrians, cyclists and 
other kind of automobiles. Object recognition for 
automated vehicles is growing rapidly with the 
progress in Deep Neural Networks. In recent years, 
Deep Neural network (DNN) architectures have 
emerged which are capable of detecting live video 
feeds by using object detection method like YOLO 
(You Only Look Once). The higher detection 
accuracy and improved detection speed can be 
achieved by YOLO which is able to directly detect 
the location information. The YOLO divides the 

whole image into various grids by predicting the 
bounding box and class probabilities for every unique 
grid. Further, from ImageNet dataset, a feature vector 
is taken, and image approximation is added, which 
directly regress from the input image to the class 
score and positions of the object class. The real-time 
object detection is performed by selecting the 
intrusion detection model with the detection speed of 
30fps. The CNN is tracked and pre-trained on a large 
dataset throughout training time and turned into a 
small dataset.  Therefore, the future matrix can be 
extracted from the previous datasets for both 
optimistic ground truth areas and destructive truth 
areas and preserving for the next training phase.

Detecting of objects for various classes based on 
regions are mainly classified by Regions with 
Convolutional Neural networks (R-CNN). Compared 
to other strategies at the moment, R-CNN achieves 
exceptional detection precision. It splits the detection 
problem into several categories like bounding boxes, 
class probabilities, CNN pre-training and CNN fine-
tuning. The training of the R-CNN pipeline can be 
accelerated by Fast R-CNN network, where each 
image is not wrapped to the actual size before being 
fed to the Convolutional Neural network (CNN) [2], 
but instead the corresponding images are cropped 
from the output feature maps of the last convolutional 
layer. In the fast R-CNN, the region proposals are 
created by Region Proposal Network (RPN) and the 
overall process can be trained in an end-to-end 
manner. Fast R-CNN is equivalent to that of the R-
CNN algorithm as well. Here, the input image is fed 
to the CNN to create a convolutionary feature map 
instead of feeding the area proposals to the CNN. 

The region of solutions from the convolutionary 
feature vector is defined and wrapped them into maps 
and redefined them into a fixed size by using a 
Region Of Interest (ROI) max - pooling so it can be 
fed into some kind of fully integrated layer [9]. 
Softmax [11] layer is used from the ROI function 

Journal of Huazhong University of Science and Technology ISSN-1671-4512

vol 50 1 issue 4



www.ijcspub.org                                          © 2022 IJCSPUB | Volume 12, Issue 2 April 2022 | ISSN: 2250-1770

IJCSP22B1008 International Journal of Current Science (IJCSPUB) www.ijcspub.org 62

A SURVEY ON ANTI - KEYLOGGER
1Dr. Rekha B Venkatapur, 2Shashank Mishra, 3Maddula Jitendra, 4Saurav Kumar, 5Arvind Pathak

1Professor & Head, 2,3,4,5Final Year Students
Computer Science & Engineering, 

K.S.Institute Of Technology (VTU), Bangaluru, India

Abstract: An anti-keylogger is a program that specializes in detecting and identifying keystroke logging software which is also
capable of fixing or at least immobilizing hidden keystroke logging software. Of late, Cyber crimes have been witnessed as a
major threat to the prudence of data owned and maintained by firms. Leveraging keylogger has made it easier to collect 
information. Depending on the type of keylogger being used, the keystrokes can either be discovered using a software keylogger 
or by a hardware keylogger. Keylogger software can be detected using some anti-keylogger programs. In some cases, hardware 
keylogger may not be
activities. These key loggers may pose a serious threat if not detected in time.

Index Terms - Keylogger, Cybercrimes, Anti-keylogger, Malware

I. INTRODUCTION

The Malware is a software that design to leak private or sensitive information or gaining unauthorized access to system across the
globe. Detecting and preventing malware attacks is really important in cyber world [1]. As nobody wants their private and sensitive 
information to be leaked someone else without their permission. This may cause financial loss,highly classified data can be leaked 
etc. There are different types of malware that can retrieve user data to hacker or attacker.Such malware are virus,
Trojan,worms,spyware, rootkit etc. Defence against keylogger and such malware that can retrieve the sensitive information to 
others can be done with the help of Anti-keylogger. Anti-keylogger are against of privacy breaching and also anti-keylogger 
provides to user a free and safe environment from the keylogger and different types of malware attacks that could be done through 
hacker or attacker. Anti-keylogger is a type of software that is developed in such a manner that can detect any keylogger present 
on the system that can retrieve our important or sensitive credential to any third parties or to hacker. Therefore, an Anti-keylogger 
is used against keylogging software or any malware software that can process in background. Anti-keylogger detect keylogger 
program's or software in our system and then either it can eliminate them or delete data collected by them and it can also 
immobilized our hidden keystroke logs or will warn us about existence of any keylogging software present on our system. This is 
used to protect the keylogging activities from taking place on the system and Personal details or sensitive information can be saved 
from getting leaked with the help of this anti- keylogger software. Anti-keylogger can not differentiate between legal and illegal 
keystroke program's that present on the system. It is using in so many different IT fields such as large organizations, financial 
institutions, public computers and even on personal computers system to protect from getting captured keystrokes. There are three
different types of process to detect the keylogger or to detect privacy breaching malware present on the system. First one is Signature 
based detection , second one is Behavioral detection and last one is SandBox detection.

1. Signature based detection
In this process of detection, anti-keylogger detects that particular keylogger that is listed as a keylogger on the sites. It will scan all 
the files present on the systems and if it will get any keylogger file or any keylogger present on the system then it will show that 
particular file as a threat file or malicious file. Even it will also provide all the details that why it marked as threat file out of other 
files. Signature based detection main disadvantage is it will detect those keylogger who all are listed so it can not detect any other 
keylogger out of given list to it[6].
Drawback is hacker can rename keylogger and can retrieve all the information without the user knowledge.
2. Behavioral detection
It focused on the general problem of detecting malicious files or software behaviour. This process of detection is also known as 
heuristic analysis that helps to detect any keylogger present on the system with the help of file or any program behaviour.if any 
software or program is trying to harm system or even any program perform malicious function . it will detect them and terminate 
that particular program by showing warning to user that particular file or program is harmful for your system. Sometimes it is used 
to block non-harmful software because it monitors the some different activities of that particular software.
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Abstract Morse code is one of the before time telecommunication which is infrequently used now a days due to the vivid ways of
communications. Seeing that utmost of the people in the world face barriers in the field of       authentication and security. In this design,
real time eye tracing allows people to authenticate themselves using Morse code. Here the Gaze based authentication refers to detecting
the eye position using successive frames of images and tracking eye center overtime. The password is authenticated using Morse code
where the alphabets, numbers and special symbols are represented by dots and dashes independently. This model provides a real time
operation for Gaze-based PIN entry, eye detection and tracking for the identification of the PIN using smart camera.

Index Terms Authentication System, Eye Blink, Face Recognition, Machine learning, Morsecode, Personal Identification
Numbers.

I. INTRODUCTION

The change or development in our life is due to technology 
advancement we have inculcated in our day-to-day life. Within 
the boundaries of a sophisticated society, vast gains of 
technology related revolution have exceeded the other side
formation. The huge amount of both unstructured and 
structured data recognizes the patterns from which the 
organization gets benefited by expenditure control, managing
risk and analyzing various market opportunities which
increases the competitive advancement. Holding usability and 
secrecy to analyze result is the principle of psychological
assumptions. The security will be adding a possible matter for 
the action that the user performs. This project accounts with 
those factors to gain the output which is easy to reach user 
interacting systems. As in the present scenario there are no 
much utilities for the physically challenged, that incorporates
with the traditional group. Scaling back the load on the 
physically challenged people is attained which makes them 
more unified within the society.

Scope: Tools which can calculate the visual activities.
Physically challenged to be interacting using the eyelids. The
scope of the project is to provide a securable process to all the 
kinds of people be it the young or the old which incorporates
the physically disabled.

II. PROBLEM STATEMEMT

To apply a structure that supports the physically challenged 
that directs them to access devices and accounts in a secured
manner .

1.To provide a platform for physically challengedusers to
make a private account that only they can pierce.
2. Eye Blinking grounded systems provide optimisticsystem
safety and usability solutions.
3. It provides a result that will authorize people with motor
disabilities to communicate with bias whichincludes
authentication.
4. Rather than codifying in some authentication law, a bit more
is gained.
5. It gives catchphrases and makes lower use of tackle
detectors generally used at present.

III. METHODOLOGY

Design is a process that defines the basis of the architecture 
module, components and the requirements of the data 
specifications to be satisfied. The description on the software
decompositions, arrangements and interfaces between 
component are verified System design involves the description 
of the Architectural designs, Logical designs and Physical 
design. This is foremost important phase of a development. 
The problem statements, evaluations, plans, and situation 
detailed analysis provides a knowledge schema. This is 
identified as a highlighted section in the system development 
without which the development of the proposed system 
cannot take place.

[1]Dr.Rekha.B.Venkatapur, [2] Pujari Vishnupriya, [3] Dandu Niharika, [4] N.Sai Jahanavi,[5] Bhavani K G.  
        [1]K S Institute of Technology,VTU,Belagavi,[2] K S Institute of Technology,VTU,Belagavi, [3] K S Institute 

of Technology,VTU,Belagavi,[4] K S Institute of Technology,VTU,Belagavi,[5] K S Institute of 
Technology,VTU,Belagavi.
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Abstract:  Human connection is more important than ever as the world battles COVID-19. The internet plays an 
important role in connecting people throughout the world. Many businesses have taken certain measures to connect and 
collaborate in these unwanted times. This has led to an increase in demand for online collaboration tools for connecting 
people throughout the world. A tool widely used in such places to collaborate and connect is a whiteboard. In this paper, 
we develop a tool to increase collaboration without restricting people to any location, any particular OS, or any particular 
device needed to be used. Our application allows users to interact and collaborate through visual explanations, especially 
regarding the writing of the text, making diagrams, uploading images and models/sketches interactively that can be shared 
with all participants connected over the network in real-time. The tool does not require any plug-in to be downloaded, it 
is easy to use and has no limit on the number of clients. We have impleme

going to  
 
Keywords: Online Whiteboard, NodeJS, Sockets, Transfer Control Protocol. 
 

I. INTRODUCTION 
 
It is a free and easy to use web application which allows the users to host an online whiteboard on which the users can 
collaborate and use it to annotate their ideas, explanations, drawings, presentations without the need of sharing the screen. 
 
 Meetings and classrooms demand the presence of the person in the room if he wants to participate. A tool widely 
used in such places is a whiteboard A virtual whiteboard is a shared whiteboard application where multiple clients can 
connect and write, share, and interact with each other in real-time without needing to be in the same physical location. 
 

II. PROBLEM IDENTIFICATION 
 
The main problem here is the inability to express ideas, facts and explanations visually during online meetings. These is 
also difficulty in collaborating with other parties of the meetings for sharing and expressing their ideas. If the program 
uses up a lot of memory due to high graphical interphase and other methods, this in turn will cause the system to hang. It 
needs to have good security measures so that nobody will be able to misuse the features which are available to them. 
 

III. PROBLEM STATEMENT 
 
Online meetings and video conferences have skyrocketed due to Covid-19, many systems cannot handle the high graphic 
interface of a few websites, our whiteboard consumes very little memory and bandwidth. Our whiteboard has a simple 
UI/UX which makes it very easy for the user to navigate and use the whiteboard. Another problem is that majority of the 
whiteboards have features but they need to be purchased to be usable, which makes it difficult for small organizations to 
afford the board. 
 

IV. GOALS AND OBJECTIVES 
 
The main goal is to provide a secure, reliable and user-friendly web application that enables a user to make host an online 
whiteboard session and annotate their explanations, facts and ideas to fellow members of the session. To create web app 
that users can access either via the website or online meeting platforms like MS Teams. Provide sufficient security 
features like verified joining of members and request and allow permission to annotate along with the meeting host to 
annotate together. 
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Abstract :  EV- Mart is an e-commerce application that will serve as a central purchasing point for upcoming electric scooters, next-

generation electric cars, and accessories. Users will be able to purchase these vehicles from the comfort of their own homes, with a 

wide range of options available on a single screen. EV-Mart is a business-to-consumer (B2C) e-commerce platform that will serve 

as a retailer or a conduit between various electric car manufacturers and end users or customers. Consumers will have various 

alternatives to choose from, regardless of the company's unique products.This year's EV sales surge is expected to continue, 

signaling that the migration to electric cars is picking up speed. The most significant transition is taking place in the two-wheeler 

market, where electric two-wheelers have been driving volume increase in recent days. In November 2021, registered electric two-

wheeler sales increased by more than five times, to 22,450 units, compared to roughly 4,000 units in November 2020. Electric two-

wheelers increased by 17% month over month, according to data from the CEEW (Council on Energy, Environment, and Water). 

These figures support the necessity for e-commerce in this industry. We will build EV – Mart as a platform or a hub for electric 

vehicles, assisting customers in making decisions about which EV to buy depending on their needs. 

 

IndexTerms – Electric vehicles , E-commerce ,MVC-architecture, User Experience, Web Design, RSA, Hybrid Filtering. 

I. INTRODUCTION 

 

E-commerce aids nations in improving trade efficiency and facilitating emerging countries' entry into the global economy. It 

enables firms and entrepreneurs to compete on a more level playing field. Many of the restrictions of conventional business were 

eliminated with this kind of dealing. The existence of virtual marketplaces, routes, and shops that do not take up physical space, 

enabling access and circulation in these markets for a brief period of time and from anywhere in the globe without leaving home. 

Select and order things that are advertised on virtual networks and put in virtual shop windows in unidentified regions of the globe, 

with payment made using electronic services. "The Indian E commerce sector has seen a big upswing as a result of COVID-19, and 

there is much space for future expansion," said Phil Pomford, managing director of FIS' Asia Pacific Worldpay. According to the 

analysis, online shopping will fuel India's e-commerce business, which is expected to increase at a rate of 21% annually over the next 

four years and the most common payment methods online in 2020 were digital wallets (40 percent), credit cards (15 percent), and 

debit cards (15 percent).  

 

There are 6 basic types of e-commerce:  

 

1. Business-to-Business (B2B)  

2. Business-to-Consumer (B2C)  

3. Consumer-to-Consumer (C2C)  

4. Consumer-to-Business (C2B).  

5. Business-to-Administration (B2A)  

6. Consumer-to-Administration (C2A)  

"E-commerce is no longer restricted to conventional websites, and physical retail has become more integrated with the digital 

world. Consumers want the same hassle-free and quick shopping experience whether they purchase through an app, through their 

social feeds, or in person. If merchants prioritize the consumer experience throughout the checkout process, they will be well 

positioned to succeed. "Those that position themselves with digital payment capabilities will be well-positioned to exploit the next 

wave of development in India's retail and E-commerce markets," the research said. 
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Abstract :  Birds are regarded as the most valuable aspect of God's creation. Birds contribute to Earth's biodiversity in various 

ways. They indicate environmental hazards as they are very much sensitive to habitat and climatic changes. They are considered as 

a driving force in promoting conservation and also contribute to the economy. Birds aid to control rodent populations and are 

extremely efficient insect pest controllers. Ornithologists who often work on reporting bird activity need some kind of assistance to 

deal with the reporting. Numerous bird books have been published to assist birdwatchers and ornithologists in order determining 

the correct species. However, the identification of birds is an impractical piece of work to be done manually. Image-based bird 

species identification involves various techniques like Open CV, CNNs and few more which are the most important image 

processing techniques to predict the type of bird species. Few of the applications have been built to counterbalance the usage of 

bird books. Nevertheless, they have few drawbacks of their own. This paper performs a survey on the existing systems, the 

techniques adopted and the challenges faced. 

Keywords - Bird Identification, Convolutional Neural Networks (CNN), Ornithologists, Deep Learning, Image Recognition. 

 

I. INTRODUCTION 
 

In today's world, most identification systems rely on images to identify species. After being exposed to enough training data, 

classifiers can correctly identify the trained species. They are trained by using accurately identified datasets. Accurate identification 

of birds is the basis for all aspects of bird activity reporting and research. Most studies used less than 275 bird species in a dataset. 

Software for image recognition requires knowledge of Convolutional Neural Network (CNN) which is one of the Deep Learning 

neural networks. It is quickly becoming the most popular tool. The CNN takes an image as an input and allocates weights to objects 

based on their importance. Deep Learning enables us to recognize complex relationships among many variables. It can also help 

you solve complex problems, such as discovering hidden patterns in your data. Bird species identification is considered as one of 

the confusing issues that often leads to ambiguity. Recognizing birds manually is based on a few characteristics. Due to limitations 

of birding such as such as location, distance, and equipment, classification according to specific characteristics is often cumbersome. 

The existing models comprise of four steps: 1. Collecting and bounding the bird dataset 2. Applying CNN architecture 3. Training 

CNN model 4. Testing the effectiveness of the trained model. 

 

 

II. EXISTING MODELS 

Yo-Ping Huang and Haobijam Basanta developed a model that deals with the recognition of bird species with dataset about 27 

bird species endemic to Taiwan.This was achieved with the aid of a mobile application i.e., the Internet of Birds (IoB). This model 

was implemented using CNN with skip connection. CNNs are studying images of birds to determine their characteristic features. 

Bounded regions of interest have been created to refine the color and shape of object details. In addition, skip connections were 

used to linearly combine the outputs of previous and current layers. To enhance the feature extraction skip connections were 

implemented. To obtain probability distribution a function named softmax was utilized. The output layer outputs: (a) Chunks of the 

image having birds, (b) type of bird species, and (c) Portion of the input image not containing a bird . The strategy of multiscale 

sliding window was applied to detect output of images with or without birds. The CNN model will skip connections achieved an 

accuracy rate of 99.00% whereas CNN without skip connections achieved 93.98% accuracy. SVM achieved an accuracy of 89% 

[1]. 
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ABSTRACT: Hand Gesture is the most basic technique for 
conversation amongst humans. Today in the time of current day 
innovation, gesture recognition affects the world in a  different 
way, from physically challenged individuals to robotic control. 
Human hand gestures provide a natural and effective approach 
to non-verbal conversation with the computer system. The deaf 
and mute make use of sign language to communicate which is 
difficult to interpret by the individuals who are not well-aware 
of it. There is a need to build a device that can interpret the 
gestures into text and speech. To tackle this problem, the system 
created here will use the Deep Learning Model created using 
Tensorflow to interpret the gestures, capture the image, and 
finally, use it to give the result of the gesture shown by the user.

Keywords: Hand Gesture, Tensorflow, Deep Learning, Image 
Processing, Computer vision, Text, Audio.

I. INTRODUCTION
In recent years, the population of deaf-dumb victims has 
accumulated due to birth defects and different problems. Since a 
deaf and mute person cannot speak with a standard person they 
have to be compelled to some quiet communication system. Sign 
language is very popular among them and they use hand gestures 
to express themselves. Gestures could be an image of physical 
behavior or emotional expression. It includes body gestures and 
hand gestures. It is mainly classified into two parts one is a static 
gesture and another is a dynamic gesture. For the previous, the 
posture of the body or the gesture of the hand denotes a symbol. 
For the latter, the gesture of the hand denotes equivalent messages. 
Gesture recognition determines the user intent through the 
popularity of the gesture or movement of the body or body 
elements. Within the past decades, many researchers have striven 
to spice up hand gesture recognition technology. Hand gesture 
recognition has nice value in several applications like language 
recognition, video games, language interpreters for the disabled, 
and golem management. The importance of gesture recognition 
has accrued at a really quick pace owing to the new generation of 
gesture interface technology. Sign language is especially a 

language for the differently-abled(deaf-mute) community that 

see, the utilization of hand signs to move becomes inconvenient to 

followed. A customary language features an outlined set of signs 
and their meanings, creating them simple to grasp. The language 
uses completely different gestures for communication, principally 
the hand. Sign languages are distinct from spoken languages. The 
utilization of hand gestures for interaction either with humans or 
with machines is relatively beyond different body gestures like 
head and eyes because of the actual fact that hands send additional 
clearer signals and also the gestures may be created ad-lib. 
Nowadays, deaf and dumb individuals are getting additional and 
additional outgoing, and in contrast to the past, don't rely upon 
anybody for communication. So, for such individuals, it's vital that 
the public around them should be ready to perceive what they 
require to inform them of exploitation language. For such 
individuals, we tend to build the hand gesture recognition system 
in order that although anyone doesn't grasp the meanings of the 
signs, they will use this program to recognize the language. Hence, 

communication.
The proposed system is expected to give an accuracy of 90%.

II. LITERATURE SURVEY

[1] Parshwa P. Patil, Maithili J. Phatak, Suharsh S. Kale 
developed a model for Hand Gesture Recognition for Deaf and 
Dumb using Adaptive Boosting, Motion Detection, Region of 
Interest,Thresholding techniques. This model produced decent 
classification results of 73.68% with a small feature vector size 
containing 8 features.
[2] Kundan Kumar Dubey, Ajitanshu Jha, Akshay Tiwari, K. 
Narmatha used OpenCV, Computer Vision, Deep Learning to 
create a Hand Gesture Movement Recognition System Using 
Convolution Neural Network Algorithm. Inception v3 was one 
of the techniques that was used to improve the accuracy of the 
model. The proposed system is capable of recognising hand 
gestures from the entire image without the use of any image 
region selection framework.
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Abstract:  Traceability is now transformed into a fundamental viewpoint in supply chain administration, especially in safety-

sensitive businesses like food. Consolidating blockchain innovation into food traceability can move forward supply chain 

administration, brand notoriety, buyer certainty, quicken item improvement, and diminish obligation dangers. This review 

employs expressive and substance examination to inspect distributions related to blockchain and internet of things-based supply 

chains and traditional supply chains. To completely inspect blockchain-based supply chains, four well-designed questions are 

being proposed and tended to, specifically, the esteem of incorporating blockchain into supply chains, the fascination of 

researchers to specific supply chain topics, the improvement of inquiring about strategies, and outline sorts in receiving supply 

chain applications of blockchain, and the sorts of businesses included in supply chains that use blockchain. The review considers 

points to examine the present-day standing, potential uses, and succeeding proceedings of this technology in supply chain 

administration. The objective of the study is to give an overview of blockchain-based supply chain investigation, along with an 

overview of the current state of literature, and highlight the advantages and troubles in incorporating this ideology. Chosen 

compilations were reviewed to create an abstract of supply chains utilizing smart contracts and blockchain. This paper provides 

valuable data to assist researchers and professionals to probe the relevant points to quicken the improvement of blockchain-

based supply chains. 

 

Index Terms – Blockchain, Food Supply Chain, QR Code, Smart Contracts, Traceability 

  

 

I.         INTRODUCTION 

 

      In the last few years, the expansion of investigation, ventures, and dialogs concerning shared ledger technology has 

progressively pulled in the thought of analysts and professionals. The rationale is the features that it provides, such as upsetting 

the existing structure of centralized frameworks. It alludes to an uninterrupted record of time-stamped records successively 

connected using cryptography. This makes it a permanent, secure, and trustful show where exchanges among parties are 

concerned. A few topics have been in the last few years, the expansion of investigation, ventures, and dialogs concerning shared 

ledger technology has progressively pulled in the thought of analysts and professionals. The rationale is the features that it 

provides, such as upsetting the existing structure of centralized frameworks. It alludes to an uninterrupted record of time-stamped 

records successively connected using cryptography. This makes it a permanent, secure, and trustful show where exchanges among 

parties are concerned. A few topics have been explored utilizing this concept and supply chain administration is one of the 

developing applications. In this paper, a study on conventional and blockchain-based systems is done that describes some of the 

supply chain obstacles. The goals and inspiration in the reviewed publications are distinguished highlighting the results of the 

system used. To solve many issues regarding the supply chain, information is needed to be unchanging as well as open. 

Blockchain could be an encouraging innovation having the capability to fulfill numerous supply chain challenges. 

 

     Supply Chains include different members and partners and various forms in different stages. Any process in a supply chain 

consists of a sequence of individual steps, which shall be described by a manageable number of general activities [12].  They have 

ended up more worldwide, complex, and interconnected over stages. Fig 1.  underneath portrays the occasions and substances that 

take a portion in a commonplace nourishment supply chain. 
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Abstract :  Air pollution is known to be one of the most important problems of cities all over the world, and industrial emissions 

play a major role in affecting the air quality. Tracking the pollution levels is the need of the hour, where pollution levels can be 

analyzed with the help of an index called the Air Quality Index(AQI). However, the existing system that analyzes industrial air 

pollution data lacks transparency and is prone to tampering which is a hindrance to better decision making. Therefore, a tamper-

proof air quality management system is to be designed using blockchain technology. This paper performs a survey on various 

techniques and challenges in predicting AQI and storing the air quality data in a transparent distributed ledger and also lists some 

research papers that aid with this issue. 

IndexTerms - Air Quality Index(AQI), Distributed Ledger, Blockchain, Machine Learning(ML) 

 

I. INTRODUCTION 
 

Urbanization and industrial expansion has been blamed for the majority of the environmental pollution. Air pollution is a major 

threat to the environment. Manufacturing and technology advanced after the Industrial Revolution, resulting in an increase in 

factories and industries. These factories polluted the environment by emitting smoke into the atmosphere. Most industrial townships 

had unplanned growth, with businesses breaking rules and regulations and harming the environment both with water and air 

pollution. In some circumstances, air pollution in megacities surpasses the permissible limit, raising concerns. 

 

The government considers the gravity of the content and, through government organizations, regulates the amounts of air 

pollution at each industrial site. A consignment agency's air pollution measurement test is one of them, and it has a variety of 

negative implications, including inspection timing, inaccuracy, manipulation, and alteration.  With data on air quality, plans and 

data-driven recommendations can be developed to mitigate the possibly severe implications. These suggestions, on the other hand, 

are based on the Air Quality Index (AQI) numbers. 

 

However, because sensors may not provide AQI measurements instantly, estimating AQI from sensor values can be difficult. 

This report presents a method for assessing the quality of air by linking sensor data to an AQI score with the help of prediction 

models. Machine learning algorithms equip us with tools for forecasting air pollution levels so that people can take preventative 

efforts to reduce pollution. The use of a blockchain to secure AQI values that may be tampered with for immoral objectives 

represents the work's uniqueness. The blockchain was utilized to verify that the measured data was immutable and transparent. 

 

We discuss the techniques of the air quality management system widely used today which includes a ML model that predicts 

the AQI, and the same is stored in a tamper-proof distributed database using blockchain technology. We present a list of research 

papers that helps in overcoming the challenges of the existing system and finally we present our model that helps to predict air 

quality accurately and store it on the blockchain. Further the paper is organized as: A literature review of the air quality management 

system in Section 2. Our model of Tamper-proof air quality management system in Section 3 followed by conclusion and future 

work in Section 4. 
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Abstract:  This research presents an application of lung segmentation of an internal organ from computed tomography images 

using an artificial intelligence development approach. The deep convolutional neural network was used to perform semantic 

segmentation of an internal organ by training through different computed tomography image slices with a medical dataset that has 

abnormal physiology. Coronavirus disease infected on the lung datasets were used as a study in this research with adjusted deep 

fully convolutional neural network compared with an architecture of U-Net model that was used to implement the experimental 

process. However, this research will aim to develop a deep learning model as an image processing to use with medical image data 

to reduce the time in a part of treatment planning. 

 

IndexTerms - Deep learning, Image Segmentation, Computational modeling, Computed tomography, Lung, Convolutional 

neural networks 

I. INTRODUCTION 

COVID-19 presentation, which began with the reporting of unknown causes of pneumonia has rapidly become a pandemic. The 

most common test technique currently used for COVID-19 diagnosis is a Real-Time Reverse Transcription-Polymerase Chain 

Reaction (RT-PCR). We are aiming to design a Non-Contact method and breaking human intervention like swab collection or 

testing in a short period of time. Chest Radiological Imaging such as Computed Tomography (CT-Scans) have vital roles in early 

diagnosis and treatment of this disease. Doctors diagnose based on clinical and chest CT results, CT Scan is widely used for 

COVID-19 detection. 

 

II. LITERATURE REVIEW 

 

[1] Siti Raihanah Abdani ; Mohd Asyraf Zulkifley ; Nuraisyah Hani Zulkifley in the study “ A Lightweight Deep Learning Model 

for COVID-19 Detection” which was  based on 14 layers of CNN with a modified Spatial Pyramid Pooling model. This network 

allows to identify the covid 19 disease for various severity levels. SPP- Covid -Net achieves the best mean accuracy. The 

implementation was easy in this paper. 

 

[2] João O. B. Diniz, Darlan B. P. Quintanilha “Segmentation and quantification of COVID-19 infections using pulmonary vessels 

extraction and deep learning“. .In this study the aim was to automatically segment infections caused by covid 19 and provide 

quantitative measures of these infections to specialists thus serving as a special tool using pulmonary vessel extraction . 

 

[3] Aboul Ella Hassanien, Hassan Aboul-Ella “ Automatic CT  COVID-19 Lung Image Classification System based on Multi- 

Level Thresholding and Support Vector Machine” In this method, The deep studying based methodology was  recommended for 

the detection of covid-19 by multi level thresholding and Support Vector Machine. 

[4] Wentao Zhao “ Deep learning for COVID-19 detection based on CT images” In this study, they proposed a screening tool where  

they use chest CT scans to diagnose the patients for COVID-19 pneumonia. They built a 2D segmentation model using the U-Net 

architecture, which gives the output by marking out the region of infection. 

 

[5] Rohit Lokwani, Ashrika Gaikwad [5], “Automated Detection of COVID-19 from CT images using Convolutional Neural 

Networks  in this study they proposed a prospective screening tool wherein they use chest CT images to diagnose the patients for 

COVID-19 pneumonia. They build a 2D segmentation model using the U-Net architecture, which gives the output by marking out 

the region of infection. 
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Abstract: In the money world stock exchanging is one of the most significant exercises. Stock exchange forecast is a 

demonstration of attempting to decide the future estimation of a stock. This paper clarifies the forecast of stock utilizing machine 

learning. The specialized and major or the time arrangement examination is utilized by the majority of the stockbrokers while 

making the stock predictions. The programming language is utilized to foresee the financial exchange utilizing AI in Python. 

Right now, we propose a Machine Learning (ML) approach that will be trained from the accessible stock’s information for a 

precise prediction. Right now, study utilizes an AI procedure called Long Short-Term Memory (LSTM) Algorithm to foresee 

stock costs 

 

Index Terms - : Stock Market, Machine learning, Predictions, Long Short Term Memory 

I. INTRODUCTION 

 

These days, as the associations between overall economics are fixed by globalization; outer aggravations to the money related 

markets are never again residential. With developing capital markets, an ever-increasing number of information is being made day 

by day. The inherrent estimation of an organization’s stock is the worth controlled by assessing the normal future incomes of a 

stock and limiting them to the present, which is known as the book value. This is different from the market estimation of stock that 

is controlled by the organization’s stock cost.  

   Investing in the stock market is among the common ways investors attempt to grow their money, but it’s also among the riskier 

investment options available. Understanding the basic concept of the stock market is the first step in becoming an informed 

investor. While the stock market is an extremely complex system, its basic traits are much simpler. 

 

II. LITERATURE SURVEY 

 

 

[1] Ashish Sharma, Dinesh Bhuriya, Upendra Singh proposed stock market prediction has become an increasingly important 

issue in the present time. One of the methods employed is technical analysis, but such methods do not always yield accurate 

results. So it is important to develop methods for a more accurate predictions that are obtained from the stock price after 

considering all the factors that might affect it. The technique that was employed that was employed in this instance was a 

regression. Since financial stock marks generate enormous amounts of data at any given time a great volume of data needs to 

undergo analysis before a prediction can be made. Each of the techniques listed under regression habits own advantages and 

limitations over its other counterparts. One of the noteworthy techniques that were mentioned was linear regression. The way 

linear regression models work is that they may alternatively also be fitted in other ways, such as by diminishing the “lack of fit” 

in some other norm, or by diminishing a handclapped version of the least square’s loss function. Conversely, the least squares 

approach can be utilized to fit nonlinear model. 

 

[2] K.Hiba Sadia, Aditya Sharma, Adarsh Paul, SarmsthaPadhi proposed a stock prediction using few classifiers includes the 

Random Forest Classifier, SVM Classifier. The outcome of the paper is to sum it up, the accuracy of the SCM Model to Test Set 

is 0.787 whereas the Random Forest Classifier is calculated to 0.808. 

 

[3] Ashutosh Sharma, Sanket Modek, Eashwaran Sridhar published the Data Visualization and Stock Market and Prediction 

paper in IRJET. In the paper they compared the benchmark model- Linear regression to the final improved LSTM Model, Mean 

Squared Error. Output graph showing the pattern prediction by LSTM model and the actual pattern observed in the dataset of 

closing price. 
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Abstract :  The COVID-19 pandemic is causing a worldwide emergency in healthcare. This virus mainly spreads through droplets 

which emerge from a person infected with coronavirus and poses a risk to others. The risk of transmission is highest in public 

places. One of the best ways to stay safe from getting infected is wearing a face mask in open territories as indicated by the World 

Health Organization (WHO). In this project, we propose a method which employs TensorFlow and OpenCV to detect face masks 

on people. A bounding box drawn over the face of the person describes whether the person is wearing a mask or not. If a person’s 

face is stored in the database, it detects the name of the person who is not wearing a face mask and an email will be sent to that 

person warning them that they are not wearing a mask so that they can take precautions. 
 

 

IndexTerms – Covid-19, face mask, TensorFlow, OpenCV, database. 

 

I. INTRODUCTION 

 

COVID-19 had a massive impact on human lives. The pandemic lead to the loss of millions and affected the lives of 

billions of people. Its negative impact was felt by almost all commercial establishments, education, economy, religion, transport, 

tourism, employment, entertainment, food security and other industries. According to WHO(World Health Organization), 55.6 

million people were infected with Coronavirus and 1.34 million people died because of it as of November 2020. This stands next 

to black death which almost took the lives of 60 percent of the population in Europe in the 14th century. After the person gets 

infected, it takes almost fourteen days for the virus to grow in the body of its host and affect them and in the meantime, it spreads 

to almost everyone who is in contact with that person. So, it is extremely hard to keep track of the spread of COVID-19. COVID-

19 mainly spreads through droplets produced as a result of coughing or sneezing by an infected person. This transfers the virus to 

any person who is in direct close contact (within one-meter distance) with the person suffering from coronavirus. Because of this, 

the virus spreads rapidly among the masses. With the nationwide lockdowns being lifted, it has become even harder to track and 

control the virus.  

Face masks are an effective method to control the spread of viruses. It has been found that wearing face masks is 96% 

effective to stop the spread of viruses. The governments, all over the world, have imposed strict rules that everyone should wear 

masks while they go out. But still, some people may not wear masks and it is hard to check whether everyone is wearing a mask or 

not. In such cases, computer vision will be of great help. There are no efficient face mask detection applications to detect whether 

the person is wearing a face mask or not. This increases the demand for an efficient system for detecting face masks on people for 

transportation means, densely populated areas, residential districts, large-scale manufacturers and other enterprises to ensure safety. 

This proposed method uses machine learning classification using OpenCV and Tensorflow to detect face masks on people. 

 

II.  RESEARCH METHODOLOGY 
 

Dataset Collection:  

The dataset was collected from Kaggle Repository and was split into training and testing data after its analysis. The data 

consists of three classes – With mask, Without mask and Improper mask. For training purposes, 80% images of each class are used 

and the rest of the images are utilized for testing purposes. 
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Abstract :  Agriculture is India’s backbone, supplying a set of domestic product to maintain food security. Farming plays an essential part in 

the development of the country because it accounts for significant portion of the Indian economy. The project aim is to convert the traditional 

agriculture methods to smart agriculture by using modern technology and Internet of things(IoT). The major part in the system is the robotic 

vehicle, it is a powerful agricultural machine with a large soil-clearing capacity. This multifunctional system provides an advanced way for 

tilling, farm levelling, seed planting and harvesting with minimum amount of manpower and labour, making it an efficient vehicle and most 

important thing is scaring of birds and animals that enter into the field. Second, this project includes security features for a warehouse, such as 

temperature control, warehouse theft detection, and storeroom humidity control, as well as a soil moisture detector. Also, the condition of the 

form is updated to user in the form of SMS through Wi-Fi module on the environmental state of fields. All of these functions are managed by any 

internet-connected Android phone. 
 

IndexTerms -Raspberry pi, Farming, IoT 

I.   INTRODUCTION 

 

 

This project includes developing a warehouse management system using various sensors, as well as designing a robot to 

perform all agriculture-related operations, scare animals that enter the field, provide irrigation by knowing the soil condition, and 

design a robot to perform all agriculture related operations. It is critical to mark-up our agriculture industry as technology evolves 

on a daily basis. In the agricultural industry, several studies are conducted. Many proposals call for the creation of a wireless sensor 

network that may give different atmospheric aspects by watching atmospheric condition. However, simply studying atmospheric 

aspects will not boost agricultural production, there are a number of additional variables that might lower crop yield. The solution is 

to apply automation to boost production by lowering labour and improving work speed in the field by employing robots to execute 

tasks faster and sensors to safely store grown products. This project aims to transform agriculture into smart agriculture via the use 

of IoT, and it will be distributed to our country's agriculturalist. Uses virtual network connection and cloud data bases to connect 

them. 

 

New technologies for monitoring, managing, and coordinating the value cycles of crop and life-cattle production are going to 

change the agricultural business so thanks to IoT applications. In the agricultural industry, technology plays a critical role in 

lowering personnel and improving crop yield. Some of the activity is aimed at assisting agriculturists in expanding their business by 

offering them with a technology based framework. The Internet of Things (IoT) connects machines, gadgets, and their human 

operators through cable LAN, but it is increasingly adopting wireless technologies, such as 4G-LTE, 5G, Bluetooth, and Wi-Fi. 

Data captured and delivered from IoT clients is forwarded to a data cloud and stored in a database that is accessible to all network 

members. 

 

II.  LITERATURE SURVEY 

 

In this section we will discuss research papers studying smart agriculture system 

 In the paper [1] written by Shivangi Vashi, Jyotsnamayee Ram, Janit Modi. The Internet of Things (IoT) is a new technology 

that uses internet connectivity to connect sensors, vehicles, hospitals, companies, and consumers all around the world. IoT 

architecture aids in the creation of Smart Cities, Smart Homes, Smart Agriculture, and a Smart World. Because the Internet of 

Things has a huge number of devices, its architecture is complicated. In the Internet of Things, the most critical parameter is 

security. Using the example of Smart World, this paper provides an overview of IoT architecture. 

 

In the paper [2] written by Stefano Giordano, Ilias Seitanidis, Mike Ojo, Davide Adami. In our daily lives, technology plays a 

critical role. There is more demand for IoT in many fields. In the agriculture sector, IoT helps in smart farming, precision making 
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Abstract :   In digital era, we have wide-range of resources such as items, music, books, movies and so on, finding the data based 

on user's interest becomes unerring, thus recommender systems will play a major role. A recommendation engine is all about 

suggesting a similar type of content or items by predicting user preferences. Eg: In case of  OTT platforms the movies to watch, in 

the case of e-commerce sites the items to purchase will be suggested using recommender systems. This can be done by using 

Machine learning (ML) algorithms such as Content-based filtering (CBF), Collaborative filtering (CF), and hybrid filtering 

approach (HF). CF is classified into model-based approach and memory based approach. HF is a technique which is a 

combination of both content based and model based CF approach. XG Boost is used for improving the performance of 

recommendation engine.  

 

IndexTerms - Machine learning (ML), user choice's, Hybrid Filtering (HF), Collaborating filtering (CF), Recommendation, XG Boost 

I. INTRODUCTION 

 

Recommender Systems are powerful filtering methods/techniques in the field of business.  Google, Aha, YouTube, Netflix are all 

large business organizations that will use effective Recommender engines in order to grow their business. So there are mostly 

three types of recommender systems exits. They are content based approach (CBF), collaborative-based filtering (CF), and hybrid 

filtering technique (HF).  

 

Recommender Engine is one of the facilities given to user. Recommender engines are the most instantaneously identifiable ML 

technique in today's technology world. We notice many services or platforms which will recommend movies that are based on 

previous interaction of user with the platform. They attempt to get likeliness and inclinations by ratings given by users and to find 

unknown movies or data that are not realized but will fascinate or attract user. Due to improvement in recommendation engines 

all users round-the-clock anticipate for good recommendations, this has generated a large significance in organizations for 

enhancing their recommender systems. However, the difficulty of the issue seems more compound than it looks. Each user has 

various inclinations, in addition every single user will have a different preference based upon number of factors, like time, mood 

of the person or depending upon the user’s current work. Building a system like this is quite challenging.. 
 

II. LITERATURE SURVEY  : 

 

Collaborative filtering (CF) is classified using various approaches like matrix factorization, recommendations based on users and 

items. By using algorithms such as K-nearest, SVD, Alternating Least Squares (ALS). Movie recommendation systems can be 

improved by using the Pytorch library, in which the model would be trained to find the latent factors.[1]                                                                             

 

Traditional approaches majorly consists of (CF) collaborative filtering, CBF Content based Filtering, The common CF techniques 

are neighborhood based CF, Hidden/latent factor model based CF, and Graph based CF. KNN model and XGBoost model are 

combined to form a hybrid collaborative filtering recommendation.[2]  

 

Filtering techniques are rating predictions, ranking fashion supports implicit feedback. Methodology followed are User item 

sparse data matrix, User-to-user similarity matrix, item-to-item similarity matrix. Major problem identified is the cold start 

problem.[3]  

 

Different methods used are CF, CBF, Multi - criteria recommender Systems, Risk - aware recommender, Mobile and hybrid 

recommender system. These are model-based approaches and uses Kernal - mapping and KNN approach. Few hybridization 

techniques are Weighted, Switching, Feature combination, Feature Augmentation.[4]  
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Abstract: A growing number of institutions have set up resources on their Web portal as a way to provide users (i.e. Students and 

Faculties) with information about their services and features. Generally, in colleges things are done manually such as handouts, 

notice (Internship and Placement updates), notes, etc. This often students find it difficult to access information that they need for 

managing their learning requirements. They need to have a single portal that caters to all their learning needs which will help them 

with the following features time-saving, easy access and user friendly, etc. LitWit Portal aims to design web portal-based solutions 

for institutes where all the facilities will be provided online for various things like E-Learning, E-Notes, E-Resources, etc. This 

portal helps the students to give ideas about how to build a good resume with the help of the resume maker. It guides the students 

in their interview preparation. Through the interview experiences of the experienced one those who already faced it themselves. 

This particular portal helps the students understand their doubts much faster. They can chat with the same peer age group or with 

an expert faculty either by dropping a message in the comment chatbox or chatting with that particular peer or faculty. This reduces 

the time for a student to get a clear idea about the solutions. 

 

IndexTerms - E-notes, E-learning, Online Learning, Portal, Student 

I. INTRODUCTION 

 

Education plays a vital role in student life, as it results in success. Sometimes students find it very difficult to get accurate solutions 

for their doubts while studying, as at times there are many resources that are available online. It becomes very difficult and time-

consuming to understand which ones suit their needs. 

 

Students would find it almost impossible to wait till the next day to clarify their doubts with their teachers. And even the teacher 

would also not want the students to waste their time. 

Today's education scenario is rapidly changing due to the advancement of technology. With the help of technology, this can be 

achieved by creating a web portal as portals are increasingly popular nowadays, enabling development and maintenance is very 

easy. We are designing a web portal LitWit, which will provide students with E-NOTES, E-RESOURCES, E-LEARNING, etc. 

 

This particular portal helps the students understand their doubts much faster. They can chat with the same peer age group or with 

an expert faculty either by dropping a message in the comment chatbox or chatting with that particular peer or faculty. This reduces 

the time for a student to get a clear idea about the solutions. 

 

This portal also helps the students to give ideas about how to build a good resume with the help of the resume maker. It guides the 

students in their interview preparation. Through the interview experiences of the experienced one those who already faced it 

themselves.. 

 

II. LITERATURE SURVEY 

 

[1] Empirical studies on web accessibility 
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Abstract: Loss of vision that occurs due to some accident or disease from birth, is a huge problem faced by many people around 

the world. Access to information present on the internet or various other sources is essential in this fast paced world. It is quite 

hard for the non-sighted people to remain connected with the world and keep themselves informed and updated regularly. Hence, 

we propose a project which is a mobile application specifically designed to help blind or visually impaired people in their everyday 

lives, just like their human assistant. With this application, the visually impairs can get more autonomy as they can read with their 

ears and write with their voices. They can interact with the application through their voice as input to perform certain specific 

operations on their mobile such as make a call, write and send a message/email, capture the surroundings, recognize currency 

notes or people. This application sends voice output while reading new unread messages/emails, news highlights, current time and 

weather, or to produce warning of the obstacles. Objects and people present around them can be detected and identified when they 

instruct the application to capture the scene. The identified objects are given as output in the form of speech. Objects are detected 

using OpenCv and TensorFlow, and with the ratio of the box and the mainframe, the approximate distance of the object from the 

person is calculated and if it is too close a warning is produced. Object detection feature is extended to recognize currency notes 

and people.  

 

Index Terms – Visually Impaired, Assistant, Speech-to-Text, Text-to-Speech, Object Detection, Object Recognition 

 

 

I.         INTRODUCTION 

 

      At present, numerous virtual assistants such as Siri in iPhone, Google Assistant, Microsoft Cortana, and so on exist due to the 

rapid advancement in the field of artificial intelligence. Even after such progression, the visually impaired community face many 

challenges as very little has been done to implement these technologies specifically to assist them. Certain tasks such as recognizing 

a person or obstacles or distinguishing objects, are straightforward for common people but can be very difficult for people who are 

partly or completely blind. Their lives can be made smoother by assisting them to detect what is present in front of them at that 

instant and also help them to perform essential tasks in their everyday lives.  

 

  We aim to develop a system/assistant that will serve to guide a visually impaired person. It listens to the commands provided by 

the person, performs the respective task and interacts back with the person by speaking through the microphone of their mobile 

phones. Speech recognition is used to understand the user’s words and convert the speech to text. Modules such as Email/message 

writing are implemented by using speech recognition libraries. 

 

This project applies the concept of Deep learning i.e. Neural networks. The models employed for our project are - Face Detection 

and Object Detection. The system comprises a camera that acquires images continuously and feeds them as input to the application, 

where a powerful processor derives information from them and explains them to the user through a distinct audible message. The 

device will also detect all the faces in front of the person and verify them against all the faces of the people who have been previously 

taught to the device. 

The paper is organized as follows: Section I was the introduction. Section II shall be the overview of the literature review. 

Section III outlines the problem statement. Section IV describes the implementation methodology of our project. Lastly, Section V 

concludes the paper. 
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Abstract:  Since the first report of coronavirus sickness (caused by a novel severe acute respiratory syndrome) in Wuhan 

in December 2019, it has become a public health issue in China and even around the world. On January 30, 2020, the 

World Health Organization designated the outbreak as a Public Health Emerging of International Concern. This 

pandemic is wreaking on societies. The significant number of cases raises concerns about the spread of the pandemic, 

which may lead to the idea of bringing it to prevent further infection. Taking extreme precautions, on the other hand, 

may be effective in preventing this pandemic. Therefore, this research paper focuses on implementing a prevention 

measures like Face Mask and Social Distancing Detection model as an embedded vision system (The pretrained models 

such as the CNN, and YOLO). And the Arduino Uno Board is used as a microcontroller, in on Temperature sensor and 

hand sanitizer dispenser. 

  

Index Terms: Mobile net, ResNet classifier and Arduino Uno board.  

  

I.  INTRODUCTION  

  

End of 2019, "Coronavirus Disease” first found in Wuhan, and it rapid have emerge as a public health concern in China. This 

pandemic is taking a toll on societies and economies all around the world, culminating in a worldwide fitness disaster. 

 

[1] it’s associates emerging, communicable disease caused by Severe Acute metastasis Syndrome Coronavirus a pair of 

(SARS-CoV-2)  

 

[2] everywhere the globe, particularly within the third wave, COVID-19 has been a major aid challenge  

 

[3] several shutdowns in several industries are caused by this pandemic. In addition, many sectors akin to infrastructure 

construction and maintenance comes haven't been suspended owed to their significant result on people’s routine life. By 

now, the virus has apace unfolded to the bulk of the countries worldwide. 

  

[4] The statistics (26/03/2022) provided by the WHO show 480,333,071 confirmed cases, 6,144,279 deaths and 

414,641,868 Recovered. 

 

[5] per the centres for unwellness management and bar (CDC), coronavirus infection is transmitted preponderantly by 

metastasis droplets made once individuals breathe, talk, cough, or sneeze and painfully will increase aerosol emission 

when human speak and shout (loudly). 
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Abstract - Salesforce is the world’s #1 customer relationship management (CRM) platform. It helps in 

marketing, sales, commerce, service and IT teams work as one from anywhere- so you can keep your 

customers happy. The main purpose of Einstein bot is to interact with customers quickly and accurately 

without waiting for a human agent. Einstein bots can send messages, ask questions and perform the actions 

based on the rules defined or based on the customer input. Einstein Agent chatbots, built natively on the 

Salesforce Platform, will allow any company to deliver automatic service at scale using Einstein AI 

technology. 
 

Key Words: NLP (Natural Language processing), NLU (Natural Language Understanding) 

 

1. INTRODUCTION 

        Salesforce is the Customer Relationship Management (CRM) with a cloud-based platform. It also 

provides applications based on customer service, marketing, analytics, and application development. The 

main service is the cloud-computing. Artificial Intelligence (AI) has integrated in our daily lives with 

creation of intelligent software/hardware, which we call as agents. These agents can do a variety of tasks 

ranging from labor work to difficult operations which normal humans can’t possibly achieve. A chatbot 

can be considered as a typical example of an AI system. It can also be called as smart bots, digital 

assistants, interactive agents. Mainly, a chatbot is a computer program that initiates a conversation 

between the human and the agent through voice commands or text chats. This project aims to build a new 

technology that help people create better jobs and communities. Salesforce Einstein bots are NLU based 

technology which trains chatbot to create a learning model which helps for interactions in chat window. 

The chatbots are now popular because there are many advantages of chatbots for users and developers. 

Since there is a greater accessibility to this technology, so the chatbots are available on mobile devices. 
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Abstract: In this, we set forward a clever methodology for distinguishing the online media posts that are demonstrative of sorrow 

with the assistance of Long Short-Term Memory and natural Language Processing system, word implanting, tokenization, and 

factorization to recognize the message that communicates sensation of despondency and its connected opinions. The methodology 

precisely predicts feeling in the text through Deep Learning, which eliminates bogus up-sides by thinking about the prompt setting 

of words. The information for this examination has been scratched from public discussions on Reddit-a well know web-based media 

site. Naming is made prior to breaking down the information, which permits posts about a typical subject to be assembled. Posts 

from various gatherings examining melancholy and self-hurt are taken as the positive class, while posts from different, arbitrary 

gatherings are taken as the negative class. Given the variety of the negative class, the dataset might be supposed to be delegate of a 

true situation. The model created has applications across a wide range of spaces, for example, sent via web-based media and 

correspondence gatherings regularly visited by youngsters to identify conceivable hurtful inclinations 

 

Index Terms – Natural Language Processing, Machine Learning, Python, Long Short Term-Memory. 

  
I. INTRODUCTION 

 
With the arrival of social-media network as the most chosen platform for inter-person relationships such as content creation, 

content moderation, news, and even political mobilization has become very essential for social-media organizations. Content 

moderation is the method for identifying and escalating or removing the most probable or possible destructive or harmful content 

on social-media platforms, is a very important responsibility taken by the social-media companies or organization’s these days. 

 

Through the globe, there are many legal, judicial and legislative cells which are now interrogating the mislead activities which 

can be considered as the hot yet destructive topics in cybercrime and which is also the negative role of social-media in misleading 

news, illegal or anti-social activities, etc. One place or field where the content moderation is very essential at this point is to identify 

and flag social media uploads/tweets/comments/posts which depicts the symptoms of depression(phycological-illness) and self- 

harm. With the early detection and efficient flagging of such content can save from harm or injury and might be helpful. After the 

awareness of importance of mental health from the doctors, medical consultants, mental psychologist practitioner’s, psychiatrists, 

celebrities. Depression is the most discussed, debated and essential at this hour. Depression and its symptoms vary from person to 

person, usually the depressive features are classified as anxiety, presence of sad emotion, feeling empty or alone, feeling left-out or 

ignored, irrigatable mood, insomnia or sleep disorder, restlessness, feeling negative for all the conversation, fear of being judged 

etc. 

 

As the day is getting advanced with the technology everything is getting digitalized and people throughout the globe tend to 

exchange or discuss about their feelings with the social media posts, tweets, uploads, comments, etc. And people feel secured and 

they won't be having the fear of being judged, this is because of the like-wise thoughts or likeminded users or people in the groups, 

or community. 

 

II. RESEARCH METHODOLOGY 

 

1.1 Natural Language Processing 

 
Natural Language Processing also known as NLP is an existing-emerging techno logy which is a sub domain of Machine 

Learning ML, again ML is a sub domain from Artificial Intelligence AI. Natural Language Processing is a mixture of algorithmic 

computations with the use of natural language, the communication between computers and human language (also known as natural 

language) exactly specifying the way to program computers to the particular process and survey the huge quantity of natural 
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Abstract: A number of factors influence the cost of an airline ticket, including flight distance, purchasing time, fuel price, and so 

on. Each carrier has its own set of proprietary rules and algorithms for determining pricing. Recent advancements in Artificial 

Intelligence (AI) and Machine Learning (ML) allow for the inference of such rules and the modelling of price variation. This paper 

proposes a novel application based on two public air transportation data sources: the Airline Origin and Destination Survey (DB1B) 

and the Air Carrier Statistics database. 

The proposed framework combines the two databases, as well as macroeconomic data, and employs machine learning algorithms 

to model the quarterly average ticket price based on various origin and destination pairs, referred to as the market segment. On the 

testing dataset, the framework achieves a high prediction accuracy of 0.869 adjusted R squared. 

 

Price Prediction, Data Analysis, Random Forest Regressor, Testing, and Training are all index terms 

I. INTRODUCTION 

 

Since the airline industry's deregulation, airfare pricing strategy has evolved into a complex structure of sophisticated rules and 

mathematical models that drive airfare pricing strategies. Despite the fact that these rules are still largely unknown, studies have 

revealed that they are influenced by a variety of factors. Traditional variables such as distance, while still important, are no longer 

the sole determinants of pricing strategy. Economic, marketing, and societal trends have all played a growing role in determining 

airfare prices.Airline Ticket prices for the same flight fluctuate dramatically and significantly from day to day. It is extremely 

difficult for a customer to purchase an airline ticket at the lowest possible price because the price changes dynamically. Customers 

can also use septimate analysis (reviews) to help them make decisions about which airlines to fly by analysing the opinions of other 

customers. The goal of this research is to better understand the factors that influence airfare and to develop and fine-tune models 

that can predict airfare well in advance. The ultimate goal of the airlines is to make a profit, while the customer seeks the lowest 

possible cost.Typically, customers try to book their tickets well in advance of the departure date to avoid price increases as the date 

approaches. But, in reality, that is not the case. The customer can save money by paying more than they should for the same seat. 

 

LITERATURE SURVEY 

 

 

[1] A survey on machine learning-based flight pricing prediction. 

Supriya Rajankar and Neha Sakharkar 

The goal of this paper was to find a machine learning model that could more accurately forecast the fare of Indian flights. After 

experimenting with various models, it was discovered that the Random Forest algorithm predicted the outcome with the highest 

accuracy. In terms of results, the article outperforms models, and it aspires to improve in the future. 

 

[2] A PROPOSAL FOR INDIAN FLIGHT FARE PREDICTION  

Udhhav Arora, Jaywrat Singh Champawat, and Dr. K. Vijaya 

Several academics have used various Machine Learning techniques to develop a model that predicts ticket prices more accurately. 

s Researchers have used a variety of regression models to estimate accurate airline fares, including Support Vector Machines 

(SVM), Linear Regression (LR), Decision Trees, Random Forests, and others.  

 

[3]Survey on Machine Learning Algorithms for Air Price Prediction  

Zubeda A Khan, Abhilash, Ranjana Y, Shilpa S, and Zubeda A Khan are the authors of this paper. 

Random Forests are a versatile tool for solving regression and classification problems, including multiclass classification; they 

provide an internal estimate of generalisation error, removing the need for cross validation. They can be fine-tuned, but with the 
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Abstract :  In pandemic, we have seen that local artists have suffered a lot, as their talent did not reach many people. So, they are 

quitting their profession and are moving to secondary businesses, which results in the depletion of our Indian cultural arts like 

Manjusha Painting, Mysore Painting, Parsi Embroidery, Toda Embroidery, and many more.  

This website helps local vendors and others sell their work from the comfort of their homes through the internet. Here, users can 

select the aesthetic painting to buy, or they can add it to their Wishlist too. The item in the shopping cart will be presented as an 

order, and the user can place the order by filling in some basic details like address, phone number, and payment methods. 

The user may access a full web interface by logging in, registering, and using it (if new). They may use their accounts to submit 

and sell their creative work, follow others, and like and bookmark topics. A chatbot will be ready to assist the user. To keep your 

website safe, we offer security features like two-factor authentication, SSL certificates, and a firewall. 

Our proposed model will be proven to be suitable for local vendors and others by providing benefits such as acquiring, selling, 

and promoting their innovation. This platform guarantees that traditional and cultural arts in India do not become extinct, but 

rather help to raise and perpetuate the country’s ethnicity. Our motto is to make sure that art culture is preserved for future 

generations and provide credibility to artists who have worked hard to bring out their talent. 

 

IndexTerms - art, culture, e-commerce, selling, purchasing, searching, security, digital payment. 

I. INTRODUCTION 

 

India is known for its intangible cultural heritage. Painting, sculpture, pottery, and textile art are among the various genres of 

Indian art. Indian art has a long history that predates Indian civilization; thus, it’s no wonder that Indian art’s successes make every 

Indian proud. That isn’t the case. Only a few Indian artists have been recognized as dominating the art market or being sold for a 

higher price. However, the fact that it is predominantly linked with Indian culture makes it unique, and so does the way of thinking 

about life and the complexities of nature. This provides the country with optimism as it stands at a fork in the path. A multitude of 

cultures have inspired Indian art. 

 

India is a democratic country, so every person living in this country has equal importance. So, if we talk in terms of artists and 

their talents, everyone has a unique talent and equal importance should be given to them. But the case is that only well-known 

artists are getting paid more, and local artists are not getting paid that much. After the pandemic, local artists’ conditions have 

become worse. Because of the lower income, they are quitting their profession and moving to secondary businesses, which has 

resulted in the depletion of our Indian art and culture. 

 

Our Paper is an online art gallery platform where artists can share their artistic work and also promote and sell their masterpieces. 

The following are some of the aspects of our project: 

 Promoting traditional art-work. 

 Buying and selling of masterpieces. 

 Description of art and its origin in each Indian state. 

 Locating nearby art shops. 

II. PROGRAM BACKGROUND 

This paper suggests a strategy for launching an online art gallery with e-commerce. The framework’s main purpose is to give a 

platform for local artists to sell and promote their work while also receiving and credit for their work. This portal also provides 

knowledge and information about various arts and cultures specific to Indian states. Our platform also promotes Digital India 

Movement by providing an online payment method. 



© 2022 JETIR March 2022, Volume 9, Issue 3                                                             www.jetir.org (ISSN-2349-5162) 

JETIR2203489 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org e680 
 

CHROME EXTENSION FOR DROPDOWN 

CODE EDITOR 

1Mrs. Geetha R., 2Aritra Ray, 3Saurav Suman, 4Souvik Mandal 

1Assistant Professor, 2,3,4Undergraduates, 
1Department of Computer Science and Engineering,  

1K.S. Institute of Technology, Bangalore, India 
 

Abstract :  Since the IT boom, there has been a surge of software developers. There has been a lot of new projects conducted 

every day. But not everyone writes their code, we refer to online forums and various websites to get a remedy for our 

programming problems. We get multiple solutions but don't know which is the correct one or which works with our code better. 

We need to visit other online editors or download separate IDEs to check our code. In our paper, we have mentioned how we 

created a dropdown code editor which will help developers to check for outputs for a given code without opening an external IDE 

or website. 

 

IndexTerms - Extension, Editor, Browser-Based, Multi Programming Language, IDE. 

I. INTRODUCTION 

Extensions are small bits of software that allow you to customize the look and feel of your browser. HTML, CSS, and 

JavaScript can be used to customize Chrome's functionality and behaviour. While any application or software can create 

timetables, to-do lists, and set notifications, Chrome extensions make it easy to keep organized while browsing the web. 
 

Due to COVID-19 spreading to various countries, it has affected many sectors, including education. New challenges arise in 

universities with study programs related to computer programming, which requires a lot of practice. Difficulties encountered 

when students should set up the environment needed to carry out programming practices. Also, they should install a text editor 

called Integrated Development Environment (IDE) to support it. 
 

Also these days people are reluctant to write their code, they usually refer to online forums or various websites to get a remedy 

for their programming problems and get numerous solutions. They may not know which code is correct or which works better 

with their program. They need to visit online editors or download external IDEs for verification. The problem with this is that 

external IDEs require space and sometimes come with ads. Also, there is a risk of installing and exposing your device to 

malicious software. The same applies to online IDEs. To make this work easy, our idea is to develop a web extension for the 

Google Chrome browser that will provide users with appropriate services. 

II. LITERATURE SURVEY 

2.1 On the development of a web extension for text authentication on Google Chrome 

In this survey paper, the grammar words used were verified and verification of text authentication is also done by selecting 

samples from text and verifying it from the database using an extension after doing so, the extension will highlight the selected 

text and it will scan and check for the authenticity of the text sample. they created a web extension for the Google Chrome 

browser that allows users to check online texts by simply clicking on an extension button. When you click the button, the 

extension software's underlying algorithm pulls the texts from the currently shown web page. By comparing the obtained texts to 

a text database, the messages are verified and authenticated. Texts are highlighted in different colours, according to the 

comparison. 
 

2.2 Online Compiler as a Cloud Service 

In this paper the problem addressed was that there is a need for several compilers to compile programs for different 

programming languages and instead of downloading different compilers for different programming languages, a programmer/user 

can refer online cloud-based compiler which can execute or compile different programming languages and it will also assign 

suitable compiler server automatically by detecting the programming language. The goal of this study is to solve the problem of 

compiler storage and portability. The user must submit the program into the user interface supplied without needing to install any 
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Abstract :  Traditional voting system has failed to maintain integrity, security and transparency of the voters and in present 

pandemic situation, many voters are afraid to come out stand in long waiting queues to take advantage of their fundamental right 

(voting). In order to solve this problem, we are using the blockchain technology and smart contracts to build our application for 

voting which is accessible to all the voters and at their convenience. The application uses smart contracts which run on Ethereum 

blockchain. Only the election commission have access for writing the smart contracts for different regions and publish the written 

smart contracts on the opensource platform so that anyone can verify the smart contract written by election commission. This 

system solves the problem of transparency, security and integrity.  

 

Index Terms - Blockchain, Ethereum, Ganache, Truffle Suite, E-Voting, Decentralized voting. 
 

I. INTRODUCTION 

 

     Electronic voting or e-voting is a fundamental component of democracy that enables the general public to have their say in the 

form of a vote. It has various advantages over paper-based systems. Despite the advantages of e-voting, there are still challenges 

in achieving widespread adoption. One of these is ensuring that the systems are resilient against potential faults.  

     The blockchain does not assign all data to a single server, but rather to a distributed database, which is a decentralized method 

of allocating data. The data is spread across all connected devices via a peer-to-peer network of nodes that communicate with one 

another. The blockchain is described as a new, decentralized, and distributed technology that has the potential to improve a 

variety of businesses. Expanding e-voting to include blockchain technology could be the answer to addressing the current issues 

with the system.  

      Bitcoin is a first-generation blockchain application. The Ethereum Foundation introduced smart contracts as a use case for 

second-generation blockchain. Smart contracts are pieces of code that are distributed across all blockchain nodes and only run 

when a specific condition is met. The blockchain, together with smart contracts, appears to be a promising contender for 

developing safer, cheaper, more secure, transparent, and easier-to-use electronic voting systems. 

      An e-voting system must be safe, as it must not allow duplicate votes and must be completely transparent while safeguarding 

the attendees' privacy. 
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Abstract :  Chronic Kidney Disease (CKD) is a condition which results in loss of kidney function gradually over a period of time. 

Chronic kidney disease develops when the kidneys become damaged and are unable to filter the blood properly. This damage may 

cause wastes to build up in the body. Because CKD patients are at a higher risk of End Stage Renal Disease (ESRD), It has 

become a significant public health issue. Dialysis has cost the nation's health-care system billions of dollars in recent years, and 

the costs are expected to rise further. Most middle and lower-income people in developing countries cannot afford expensive 

medical treatment. Chronic kidney disease has no signs in its early stages. The severity of kidney disease can be determined by 

the estimated glomerular filtration rate (GFR) and albumin levels. We will develop a system based on clinical data that will use a 

machine learning algorithm to predict the disease in its early stages. 

 

IndexTerms - Chronic Kidney Disease, Support Vector Machine, Machine Learning, End-Stage Renal Disease (ESRD). 

I. INTRODUCTION 

 

Chronic Kidney Disease (CKD), commonly known as chronic renal failure, is associated with a gradual loss of renal function. 

In other words, CKD is a disease that affects the proper functioning of the kidneys, meaning that the kidneys are not functioning 

as expected and blood cannot be filtered properly. The kidneys are a pair of reddish-brown bean shaped organs, each kidney about 

4-5 inches long. The kidney’s job is to filter waste and excess water from the bloodstream and excrete it from the body through 

urine. All blood in our body flows through them about 40 times a day. Advanced chronic renal disease can cause the body to store 

harmful quantities of water, electrolytes, and waste materials. This disease is referred to as "chronic" since the kidney damage 

occurs progressively over time. As kidney disease advances, it can lead to kidney failure, which necessitates dialysis or kidney 

transplantation to maintain life. 

 

Chronic kidney disease is identified as one of the world's most serious public health issues. CKD is the tenth biggest cause of 

death in the world. CKD affects 10% of the world's population. Lack of affordable treatment, killing millions of people each year. 

Bone disease, anemia, heart disease, high calcium, excessive potassium and fluid retention are all symptoms of kidney disease. 

Hypertension, High Blood Pressure, Diabetes, Family History and Old Age are considered to be the leading causes of CKD. As 

the numbers of CKD patients are increasing we require effective predictive measures for early detection of CKD that reduces 

renal failure and expensive treatment. 

 

Machine learning techniques have recently been widely used for early sign and diagnosis of multiple diseases. Machine 

Learning (ML) plays an important role in diagnosing illness or disease simply by analyzing existing patient records and training 

models to predict new patient behavior. Machine learning(ML) is a subset of artificial intelligence in which computing machines 

learn automatically and thus prediction improves with training. 

 

In a medical examination, 2 medical tests are conducted to determine chronic renal disease. That is, a urine test to look at 

albumin and a blood test to look at glomerular filtrate. The glomerular filtration rate (GFR) is a test that is used to find out how 

well our kidneys are performing. It is also the best test for measuring our level of kidney functionality and for determination of 

chronic kidney disease stages. There are 5 stages of damage severity based on GFR. 
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ABSTRACT 
 

Our primary objective is to show spatialtemporal 

alterations in human face recordings that are difficult or 

unfeasible to see with the bare eyes in an expressive 

manner. Eulerian Video Magnification [EVM] Is the 

technique developed that accepts a conventional video 

sequence as input and generates decomposition at spatial 

level and temporal filtering. Space is known as spatial. 

The term temporal relates to the passage of time. The 

resulting signal is subsequently amplified in order to 

disclose previously unnoticed data. We will be able to 

interpret the blood flow as it fills the face, as well as 

enhance and tell tiny motions, using our technology. Our 

method can be used in real time to depict events that occur 

at the user-selected temporal frequency. 

 

 1. INTRODUCTION  
 

The heart'sfunction isso vital, the heart rate takes 

precedence. The heart pumps oxygenated and nutrient-

rich blood around the body. The heart rate is one of the 

human body's "crucial indications," or key signals of 

health. It estimates the number of contractions or beats per 

minute of the heart. The heart examination is one of the 

most common tests conducted in health care. Without 

requiring physical contact, the suggested method will 

deliver heart rate information. Although the spatio-

temporal sensitivity of the human vision is constrained, 

numerous signals that fall underneath this criterion are 

nonetheless detected and can provide useful or fascinating 

information. The colour of human skin, for example, 

varies or changes slightly as blood circulates. This 

fluctuation can be used to bring out pulse rate, even 

though it is not visible to the naked eye. We calculate 

accurate motion of the head. To extract heart rate and beat 

durations from recordings, each time there is a motion in 

the vessels of our body. Our method involves looking at 

the color values at each spatial location (pixel) in a time 

series, magnifying variation in a particular temporal 

frequency range. We pick a variety of temporal 

frequencies that spans a reasonable range of human heart 

rhythms, then add to it intuitively. As blood circulates all 

over the face, the amplifiers let forth a variety of redness. 

Temporal filtering aims to remove or lower frequencies 

that aren't of interest from the raw signal. Filtering that 

takes place temporally must be utilised to some 

frequencies that lie on the lower space of the spacial 

bandwidth, accurate input to climb above noise captures 

by the motion video. Our method of temporal filtering can 

reveal low-amplitude motion as well as amplify colour 

variation. Our method keeps track of characteristics on the 

head and decomposes related trajectories into an array of 

component motions using principal component analysis 

(PCA). The component that very much correlates to pulse 

is then chosen based on its time related frequency 
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Abstract:  A Phishing is one of the most potentially disruptive actions that can be performed on the Internet. Phishing 
sends malicious links or attachments through emails that can perform various functions, including capturing the victim's 
login credentials or account information. It is a form of identity theft, in which criminals build replicas of target websites 
and lure unsuspecting victims to disclose their sensitive information like passwords, PIN, etc. It is one of the social 
engineering methods that gathers personal information through malicious websites and deceptive e-mail to canvass 
personal information from a company or an individual [5]. In terms of website interface and uniform resource locator 
(URL), most phishing webpages look identical to the actual webpages. Various strategies for detecting phishing websites, 
such as blacklist, heuristic, Etc., have been suggested. There is a demand for an intelligent technique to protect users from 
the cyber-attacks. In this study, we are trying to propose a URL detection technique based on Machine learning 
approaches. Boosting method is employed to detect phishing URL. 
 
Keywords: Anti-phishing, Phishing types, Phishing websites, Phishing detection techniques, Cyber security, Machine 
learning classifiers. 
 

I. INTRODUCTION 
 
Phishing is considered as one of the malicious use of internet resources where the user are tricked into revealing their 
personal information, username and password and other personal information to the attacker. Phishing can appear through 
a variety of communication forms such as instant messaging, SMS, VOIP, online messenger [5].  The fake webpage 
contains input forms requesting personal critical information such as credit card, social security numbers, mother's maiden 
name, etc. Although existing spam filtering techniques can be employed to combat phishing emails, these measures are 

 
where many phishing attacks have been launched globally. Additional1y, RSA estimates that over USD $5.9 billion was 
lost by global organizations due to phishing attacks at the same period. The Internet Security Threat Report 2014 reports 
that cybercrimes are prevailing and damaging threats from cybercriminals still emerge over businesses and customers [4].  

dropping from 31.4% to 22.2% in a single quarter. As such, financial institutions are now the most common target, 

accounting for 22.5%. Meanwhile, attacks on eCommerce platforms and payment platforms have both risen by a few 
percent. The success of phishing website detection techniques mainly depends on recognizing phishing websites 
accurately and within an acceptable timescale. The conventional URL detection approach is based on a blacklist (set of 
malicious URLs) obtained by user reports or manual opinions. However, these techniques are not efficient enough, since 
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Abstract: Electronic commerce technology has advanced tremendously in recent years, 
and as a result, the use of credit cards has expanded considerably. As mastercard
becomes the most widely used method of payment for both online and offline 
purchases, incidences of fraud involving it are on the rise. We offer the required theory 
for detecting fraud in mastercard transaction processing using a Hidden Markov Model 
in this work (HMM). The traditional behaviour of a cardholder is used to teach an 
HMM at first. An incoming credit card transaction is considered fraudulent if the
trained HMM does not accept it with a high enough probability. At the same time, we
use an enhancement to ensure that valid transactions are not denied (Hybrid model). In 
subsequent sections,In further sections we compare different models and methods for 
fraud detection and prove that why HMM is more preferred method than other
methods.

INTRODUCTION

Credit cards are widely accepted around the world today, and organisations of all sizes 
are storing data in large quantities, in a wide variety of formats, at rapid speeds, and for
a high value. This information is acquired from a variety of sources, including user 
purchase habits and social media followers, likes, and comments. All of this 
information was analysed and visualised to reveal the hidden data pattern. In the early 
stages of credit card analysis, general public databases, biometrics, and financial 
analyses were utilised. Credit cards are an easy and friendly target for fraudsters since 
a huge number of money may be obtained fast and without riskIn order to perpetrate 
credit card fraud, fraudsters seek to steal sensitive information such as credit card 
numbers, bank account numbers, and social security numbers. Because hackers try to
make every fraudulent transaction appear legitimate, detecting fraud is challenging. 
Over 70% of consumers in the United States are vulnerable to fraudulent transactions,
according to an increase in credit card transactions. Basically, Because there are usually
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Abstract :  Trees have been utilised in numerous ways across the world, such as in medications and cosmetic goods, 
but there are a few valuable trees that contribute a lot of value. Protection of valuable trees around the world has been a 
failure as poaching has become more rigid. We cannot afford to lose valuable trees, so we propose a system that uses 
various sensors such as tilt, fire, and vibration sensors to detect damage and communicate via IoT to ensure poaching 
prevention. 
 

INTRODUCTION: 
 

As we know prevention of poaching and preserving precious trees has been an important task for mankind because 
forests, our system proposes to use IoT based unit attached to each tree with flame sensor to detect thermal signatures, 
tilt sensors to study inclination off the tree  all the sensors will be connected to Arduino Uno board and other than 
sensors our system also proposes to use water pump attached to take immediate action on fire accidents, the whole unit 
will be a part of a large network of nodes in the Blynk server communicate through, so each tree will be capable of 
detecting fire accidents inclinations and communicate wirelessly and send alerts this will help in the preventions of 
illegal cutting 
 

RELATED WORKS: 
 

The paper[1] a self-contained IoT infrastructure for forest fire detection and notification Several sensors will be used by 
the system to identify fire symptoms. After conducting surveys, the sensors will be positioned in appropriate locations. 
The sensor will be triggered when the ideal locations for installing the sensors have been determined. Sensor data will 
be relayed to Arduino microcontrollers that will be installed in various locations. The data will then be processed by the 
microcontroller. At the same moment, the system will send an SMS to a neighbouring fire station using a GSM module, 
telling them At the same moment, the system will send an SMS to a neighbouring fire station using a GSM module, 
telling them of the  Using the GPS module, the system will also notify the administrator of the fire's position. A variety 
of sensors will be employed, including temperature sensors, gas sensors, smoke sensors, and flame sensors.
 
The paper[2] proposes that Wireless sensor networks (WSNs) are one of the fastest-growing wireless network 
technologies in recent years, according to the author, and they are experiencing increased network traffic. Thousands of 
small sensor nodes make up wireless sensor networks. The amount of data traffic is growing by 50%. The wireless 
spectrum is limited, and there is a lot of waste in spectrum resources. With the aid of a technology known as cognitive 
radio, underutilised frequency bands may be used more efficiently (CR). The phrase "cognitive radio" is derived from 
the software-defined radio idea. 
The paper[3] proposes an implementation of a Forest Monitoring and Alerting System. In this model a sensor node that 
can be attached to a tree is developed. This sensor node comprises four sensors namely LM393 (Sound Sensor), 
ADXL345(Accelerometer), DHT11 (Humidity and Temperature Sensor), SW520D (Tilt Sensor), and a controller 
(NodeMCU) with a Wi-Fi chip ESP8266 (NodeMCU) embedded on it, Using these four sensors ensures that various 
observations while cutting a tree i.e. chopping sound, a vibration of the trunk, fire, and tilting of the tree, can generate 
an alarm. The sensors are interfaced with the NodeMCU and all the data from the sensors is collected at the NodeMCU. 
The NodeMCU then transmits the data to the Raspberry Pi 4 Model B controller at the central station. The Raspberry Pi 
is placed at the central station due to its high-speed processing and large memory among other benefits. The 
transmission of data between NodeMCU and Raspberry Pi is done using the MQTT (Message Queue Telemetry 
Transport) Protocol. This protocol is mostly used for remote area monitoring and provides a guarantee of message 
delivery. It is also an easily scalable and cost-efficient method. MQTT also ensures security by checking and 
rechecking the authorization of thesubscribers and publishers.  
Once the data is processed if any abnormal values are identified from the sensors, then an alert needs to be sent to
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Abstract: In a scientific study, computing is a must-have tool. In general, scientists have various difficulties, requirements, and 
views when it comes to computation, which need to be addressed by the programming language that they use, this cannot be 
satisfied by general-purpose languages. Also, researchers need to concentrate on the issue they are working on rather than the 
optimizations for the calculations, so instead of using a general-purpose language, if there exists a language whose compiler 
would take care of those optimizations, it would make their work easier and faster. This is a survey of the work undertaken to 
design the programming language and its compiler. The primary goal of this research is to examine the function of work, 
implementation strategy, steps taken for improving the performance, the procedure of benchmarking, and finally, the outcome of 
the papers studied. The survey's main conclusions are that: the most common language mentioned among the papers was 
Python which appears to be more popular among developers due to its simple syntax and library support for computing. On the 
other hand, Python lacks performance, to compensate for this performance issue, the community has developed tools like 
Cython, Numba, Pythran, etc, which can be used to speed up Python. Domain-specific languages such as Wolfram, Seq, and 
ELI highlighted various methods for overcoming problems. Some languages like Wolfram and ELI moved from interpreter to 
compiler to get the performance boost. Most of the compilers use LLVM as the backend for optimizations and code generation. 
Keywords: scientific computation, compiler, programming language 

I. INTRODUCTION 
Scientific Computing is a multidisciplinary field that contains many aspects of Computer Science, Applied Mathematics, and 
Engineering. Scientific Computing has emerged as the "third approach" for addressing fundamental research questions, alongside 
"theory" and "experiment." Many new researchers have joined in recent decades and are eager to contribute with their ideas. 
Researchers working in computational science generally encounter a difficulty i.e., primarily they have to concentrate on procedures 
like implementing, experimenting, and extracting information for solving the problem. At the same time, they have to convert this 
idea into programs, that include implementation, testing and debugging. While converting their problems into programs they should 
also concentrate on optimizing the program which is a time-consuming process. This suggests that an optimized high-performance 
computing language is required to assist researchers. To achieve this, we must first examine previous implementations and the work 
undertaken by the community to design one. 
Before we proceed, let us understand what is a programming language and compiler: A programming language is a means of 
communicating with computers that consist of a set of grammatical rules (program) for instructing a computer to perform a specific 
task. The computer does not understand this program because it is written in a 'high-level' language; this is where a 'compiler' comes 
in. The compiler can convert a user-written program into machine code that computers can understand. In addition to these basic 
requirements, a good compiler should be able to compile faster to achieve good performance which increases efficiency, provide 
understandable error messages to aid developers in debugging the code, include runtime libraries, and also perform all necessary 
optimizations.  
Why develop a new language for Scientific Computing? ALGOL, APL, Fortran, MATLAB, R, and other programming languages are 
used for scientific computation. Although these languages are better suited for computations than other 'General Purpose Languages,' 
some of them lack features such as readability, ease of understanding, and performance. That being said there is a need for a 
programming language for numerical and scientific computations with simple, readable syntax and high performance. 
In general, developing a new language entails designing the syntax, building a compiler, and adding support for standard libraries. 
Creating a new language from scratch has fallen out of fashion; instead, the developer community offers a variety of useful tools 
ranging from parsing to code generation. Let us explore the various tools and methodologies used by different programming 
languages through this paper. In this context, the purpose of this paper is to facilitate the first step i.e., literature survey in the design 
of a new language. 
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Abstract: Forest fires have impacted negatively on ecosystems, cultures, and economies all across the world. Modeling 
and anticipating the incidence of wild fires are essential to minimize these damages and reducing forest fires because 
they can help with forest fire prevention strategies. The convolutional neural network (CNN) has emerged as a key state-
of-the-art deep learning method in recent years, and its application has enriched a wide range of fields. As a result, we 
proposed a CNN-based spatial prediction model for forest fire susceptibility. The concept is that this model is used to 
identify a fire or the beginning of a fire in a forest using (aerial) surveillance data. In the event of a fire, the model might 
be applied in real time to low-framerate surveillance video or picture and provide a warning. The network will be trained 
on a dataset that includes images in three categories: 'fire,' 'no fire,' and 'start fire.' The majority of the photographs will 
be of forests or forest-like situations.  Photos labelled 'fire' have visible flames, while images labelled 'start fire' have 
smoke sensing the beginnings of a fire. Finally, photographs with the title 'no fire' were taken in forests. We will leverage 
the data augmentation function offered by Keras (Python Deep Learning API) to conduct a series of random 
transformations on photos before feeding them to the network in order to train a network that generalizes well to new 
images. Finally, our goal is to create a legible project which handles every aspect of CNN creation and training. Early 
detection of fire in the forest is very helpful and our biodiversity can be saved. 
 
Keywords: Forest Fire Susceptibility, Convolutional Neural Network Techniques, Machine Learning.  
 

I.INTRODUCTION 
 
A forest fire is a phenomenon that can be defined as an accidental fire in a flammable vegetation region. They have the 
potential to cause plenty of environmental disasters, as well as significant economic and ecological damages. Forest fire 
surveillance and tracking have become an important method for preventing this, attracting increasing interest throughout 
the world. Massive forest fires occurred in a number of locations across India's Karnataka state's Bandipur National Park 
in February 2019. The Indian Space Research Or  (ISRO) National Remote Sensing Centre conducted an 
estimate of the total area damaged by the fire. On February 25, 2019, was projected that the burned area had grown to 
around 10,920 acres in the five days since February 21, 2019. Because regional forest fire susceptibility is typically 
influenced by a variety of factors and has typical nonlinear and complex properties, developing accurate forest fire 
prediction models remains a challenge. For predicting forest fire susceptibility, a variety of methodologies have been 
proposed, ranging from physics-based methodologies to statistical and machine learning (ML) techniques. ML algorithms 
have demonstrated the capacity to deliver superior results for the geographical forecast of wildfires when compared to 
standard qualitative and statistical analytic methodologies. Artificial neural networks, random forests (RF), support vector 
machine (SVM), multilayer perceptron neural network (MLP), kernel logistic regression (KLR), naive Bayes, and 
gradient descent trees are just a few of the machine learning algorithms that have already been successfully developed 
and commonly used to create wildfire susceptibility visualizations.  
Deep learning (DL) techniques have lately gotten a lot of attention and have had a lot of success. Deep learning techniques 
are widely used in domains such as object identification and detection, audio recognition, and natural language processing 
because they aim to uncover numerous representation levels. In recent studies in areas such as disaster damage detection, 
remotely sensed image classification, and landslide susceptibility mapping, the convolutional neural network (CNN) has 
been recognized as one of the most effective and commonly used DL algorithms, which has generated major 
improvements. 
The CNN can fully utilize contextual information and identify several layers of representations from input data, making 
it better suited to the evolution of fire event spatial features. The DL method shows deep characteristics and may 
differentiate between geographical entities. As a result, examining the use of the CNN algorithm in forest fire 
susceptibility assessments has some practical value. The likelihood assessment of fire occurrence in a region is 
characterized as forest fire susceptibility in this article. The major goal of this research is to use contextual-based CNNs 
with deep architectures to forecast regional forest fire susceptibility spatially. The forest fire susceptibility model is built 
using a CNN, and the model's hyperparameters were tuned to increase predictive accuracy. 
The remaining part of the paper is laid out as follows: Section II is Literature Survey, Section III describes the proposed 
methodology, Section IV includes conclusion and future enhancement.   
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Abstract: Attacks on children have been on the rise at an unprecedented rate in recent years, with victims finding themselves in 
perilous situations with little chances of contacting their families. The main goal of this project is to create a smart wearable 
device for children that uses advanced technology to ensure their safety. As a result, this strategy is perceived as sending an 
SMS from the children's wearable to their parents or guardians. This project employs cutting-edge technology to protect the 
youngster through the use of a GSM module, ensuring that the child does not feel abandoned while dealing with such social 
issues. An Arduino Nano, GSM, GPS, temperature sensor, heartbeat sensor, and a panic button will be included in the wearable. 
The heartbeat sensor detects the child's heart rate and delivers it to the guardian on a regular basis. If the child falls suddenly, 
the accelerometer detects it and alerts the parents. As a result, the parent has a sense of security. 
Keywords: Wearable, IOT, Arduino Nano, GSM, GPS. 
 

I. INTRODUCTION 
Cruel crimes against children have been on the rise in recent years, with victims finding themselves in incredibly perilous situations 
where using their cellphones to notify their parents or the police is nearly impossible. Despite the fact that technology is constantly 
evolving, these acts continue to occur in numerous areas.  
The major goal of this project is to use modern technology to create a gadget that provides "Smart Child Safety" to protect children, 
which will be far more effective than current methods in assisting victims. 
The device has IoT monitoring and a GSM module that allows the child to be monitored at all times. It also has numerous sensors 
that are connected to a CPU and are used to detect exact signals such as heart rate, temperature, and other dangers and alert the 
parents. In the event of a power outage, the wearable serves as a backup. On the device, there is an additional panic button. The 
purpose of this button is to notify parents and the police of a child's current location whenever they are in a perilous scenario. A 
GPS module is utilised to access their present location, and a GSM module assists in transmitting the information via SMS to 
designated contacts. In this approach, the device tries to provide child safety while remaining unobtrusive. 
 

II. RELATED WORKS 
The paper [1] offers the design and construction of a wireless heart rate monitoring system based on the Arduino Lilypad, which 
includes the ability to send SOS messages or make phone calls using the GSM module. If abnormal conditions are detected during 
monitoring, a call or a message is sent to the designated contacts, depending on the severity of the problem. The data transmission is 
made wireless with the help of an RF module, which was programmed using the Arduino IDE. 
The concept of a smart wearable for tiny children is introduced in the study [2]. The main purpose of this article is to use a GSM 
module to enable SMS communication between the child's wearable and the parent. Parents can text particular phrases such as 
"LOCATION," "TEMPERATURE," "SOS," "BUZZ," "UV," and so on, and the wearable device will answer with a text outlining 
the child's current location, which when pressed will show the child's exact location on Google maps. It also shows the temperature 
and UV radiation index so that parents can keep an eye on their children's surroundings. 
 The research [3] proposes the use of an IoT device to supply the server with the patient's precise GPS coordinates. The doctor and 
hospital personnel can determine the patient's exact location and serve him using a web interface on the server and Google maps. 
This device can also be useful for animals and transportation services where location is important. Sensors such as the GPS Neo 6m, 
Arduino, GSM Sim800L, and different programming libraries and APIs are used in this system. 
The paper [4] proposes the design and development of a prototype for a practical and easy-to-use pulse oximeter. This prototype 
will be able to continuously monitor heart rate and plethysmography wave for SPO2. 
The study [5] suggests a device that serves as a stand-in for the victim's protection and safety. This device has a microcontroller, 
GSM, and GPS module for sending notifications and tracking the victim's present location. This device also has a High Voltage 
Low Current Electric Shock feature that will shock the opponent for a few seconds. 
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ABSTRACT 

 

Oscillating heat pipe (OHP) cooling is the new and emerging technique in the field of thermal management of 

electronics. In the present work, transient and steady state experiments are conducted on a multi turn closed 

loop OHP. Evaporator and condenser wall temperatures are measured. Copper is used as the capillary tube 

material in the evaporator and condenser sections with inner diameter of 1.5 mm and outer diameter of 3 mm. 

The total length of the closed loop pulsating heat pipe is 2040mm. The experiments are conducted in vertical 

orientation for different heat loads varying from 20 W to 40 W in steps of 5W. The OHP is tested with 

different working fluids viz. Acetone, water, SWCNT and Graphene. The performance parameters such as 

temperature difference between evaporator and condenser, thermal resistance and the overall heat transfer 

coefficient are evaluated. The experimental results demonstrate that SWCNT& Graphene particle based Nano 

fluid is the better working fluid among the working fluids considered in terms of lower thermal resistance and 

higher heat transfer coefficient. The multi loop OHP is found to perform better for all heat loads & working 

fluids considered. 

 

Keywords: Nano fluids, oscillating heat pipe, experimental studies, thermal performance 

 

I. INTRODUCTION 

 

Thermal management is the challenge of the day in electronic product development. Presently, the chip heat flux 

level ranges between 40 to 120 W/cm2. It is expected to increase to 200 W/cm2 in the next few decades. Several 

cooling methods are employed to cool the electronic devices. Heat Pipe is being explored for electronic cooling 

devices with promising results. Even though the conventional heat pipes are excellent heat transfer devices 

their application is mainly confined to transferring small amount of heat over relatively short distances. 
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Oscillating heat pipe (OHP) is a passive two-phase heat transfer device, which is a special category of wickless 

heat pipes. It has been invented by Akachi [1-3], it exhibits self-sustained oscillation of the working fluid and 

phase change phenomenon leading to enhanced heat transfer. Due to its simple design, light weight, low 

fabrication cost and very fast response at higher heat loads, OHPs have been considered as one of the compact 

heat transfer devices for various cooling applications such as electronics cooling, heat exchanger and space 

application, etc. Since the last two decades, many researchers have investigated its thermal performance 

experimentally and theoretically. These experiments reveal that the Closed Loop Oscillating Heat Pipe (CLOHP) 

performance is strongly affected by many parameters including geometrical, physical and operational 

parameters. Furthermore, it is mentioned that the problem of two phase flow oscillation in closed loop 

Oscillating heat pipe is very complicated because of many unstable variables and complexity of thermo-

hydrodynamic operational characteristics. In the meantime, some visual studies have been performed using 

glass tube to understand the operational behaviour and considerable progress has been also achieved in these 

Attempts [4]. In recent years, improving thermal performance of CLOHP has become a demanding challenge 

and hot research topic due to rapidly increasing heat load and miniaturization of electronic devices. Based on 

existing experimental results the working fluid is the most important parameter in the CLOHP. At the same 

time, Nano fluids are viewed as advanced heat transfer fluids in heat transfer devices. In general, the 

nanoparticles suspended in the base fluid forming the Nano fluid are of size about less than 100 nm. The heat 

transfer performance of the base fluid is significantly improved due to increased surface area. In 1995, this 

concept was first proposed by Choi Since then, some researchers have focused on the heat transfer 

characteristics of Nano fluids such as thermal conductivity and viscosity in single-phase flow and also flow with 

phase change. 

In recent years, the nanofluid, employed as a working fluid in the heat transfer device, is an emerging topic. In 

2004, Tsai et al. [5] found application of nanofluids in the Conventional heat pipes using gold nanoparticle 

solution and there was a significant reduction noted in thermal resistance of heat pipe with nanofluid as 

compared to the one with DI water. In 2006, Ma et al. [6] conducted experiments under various operating 

temperatures and heat powers using water based diamond nanofluid in the CLOHP. 

They reported that the nanofluid could effectively enhance heat transfer due to occurrence of strong oscillatory 

motion of flow. Lin et al. [7] observed thermal enhancement of the heat pipe with water based silver nanofluid 

at very low mass concentration. Visualization 

Experiments are carried out on two phase flows of the CLOHP using DI water and Nano fluid [8, 9]. Ji et al. [10] 

found improvement in the start-up performance of CLOHP due to alumina nanofluid. Jian Qu et al. [11] 

pointed out improvement or deterioration of the CLOHP performance due to different nanoparticle deposition 

behaviour with different nanofluids. A similar deterioration of heat pipe (thermosyphon) was found by 

Khandekar et al. 

[12]. It is noticed from relevant literatures [5–12] that the improvement/deterioration of boiling performance in 

the heat pipes is due to the change in surface property. The small amount of the nanoparticle suspended on the 

base fluid cannot largely increase the thermal conductivity of the working fluid. However, the oscillating 

motion of the particles in the working fluids might have additional contribution to improvement of thermal 

performance of the CLOHP [6]. From the literatures [13–15], it is felt that the study of Nano fluids is still 
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promising and the overall understanding of two phase flow heat transfer with the CLOHP is at the beginning 

stage. Hence, exploratory researches in both fundamental and engineering systems are needed. 

Further, it is noted that very little amount of work has been carried out with use of metal nanoparticles in the 

CLOHP. Therefore, the present study aims at experimentally investigating the thermal performance of the 

device using SWCNT & Graphene Nano particle based Nano fluid, Results of the present study are expected to 

help us understand and design more efficient Nano fluid-charged CLPHPs operational behaviour 

 

II. EXPERIMENTATION  

 

2.1 Material Selection & Fabrication 

The basic components used in OHP are copper tubes, glass tubes, silicon rubber tubes, a non-return valve, a 

Mica heater and thermocouples. Copper is used as the tube material since it is an excellent conductor of heat. 

The tube is bent into a multi loop U turn with a radius of 35mm. The glass tube attached between the U turn 

copper tubes acts as the adiabatic section and provides the flow visualisation. The glass tube is made of 

borosilicate, which can resist temperature up to 1200°C. Silicon tubes are used as the connectors between glass 

and copper tubes. They can resist temperatures up to 400° C. In order to maintain unidirectional fluid flow, a 

non-return valve is used. Eight ‘K-type’ thermocouples are used for temperature measurement. Four 

thermocouples each are connected in the evaporator and condenser sections at equal distances. An Eight -

channel digital temperature indicator is used to record the temperatures at different locations. A coil wound 

heater attached to evaporator section acts as the source of heat input. The experimental setup is worked with 

four working fluids viz., water, acetone, SWCNT and Graphene based Nano fluids. The Working fluid is 

injected into the heat pipe using a syringe 

 
Figure. 1 OHP experimental setup 
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2.2 Experimental Procedure 

Before conducting the experiment, it is ensured that there is no fluid inside the tubes. The required amount of 

working fluid is then filled through a syringe by opening one end of the non-return valve such that the fluid 

directly enters the evaporator section. Now the air is filled through the projection provided on the copper tube 

using another syringe. This is done to ensure simultaneous formation of liquid slug and vapour plug. The display 

unit is switched   ON and the required wattage is set. A fan arrangement is used for cooling the fluid in the 

condenser section. The transient experiments are conducted and the various temperatures are recorded from 

the digital temperature indicator. The experiments are continued till SteadyState is reached. 

The colloidal solution of SWCNT particle Nano fluids is prepared by using water as base fluid & graphene 

particle based Nano fluid is prepared by using acetone as base fluid and experimentation is carried out by 

varying the fill ratio as well as by varying the heat load input. The obtained values will be plotted against the 

graph through which the values of thermal resistance and heat transfer coefficient. The heat input and the 

variation of the temperature is noted with the aid of temperature data logger. The output of the temperature 

data logger with the help of the software is monitored in the computer. A typical output from the data 

acquisition system is as shown below, 

 
Figure 2 Output of the Data Acquisition System 

 

III. RESULTS AND DISCUSSION  

 

Transient experiments have been conducted with different working fluids i.e., acetone, water, SWCNT and 

Graphene Nano particle based Nano fluid and variations of temperature with time are recorded. The 

experiments are continued till steady state is reached.  

c 
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Fig 3 shows the variation of temperature difference between evaporator and condenser with time at different 

heat inputs for water at a fill ratio of 50%. It is observed that the temperature difference between evaporator 

and condenser is considerably less at lower heat input of 25 W 

 
Figure 3 .Temperature Difference (Te -TC) Plot for water 

 

Fig 4 shows the variation of temperature difference between evaporator and condenser with time at different 

heat inputs for SWCNT at a fill ratio of 50%. It is observed that the temperature difference between evaporator 

and condenser is considerably less at lower heat input of 25 W 

 
Figure 4.Temperature Difference (Te –TC)   Plot for SWCNT 
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Fig 5 shows the variation of temperature difference between evaporator and condenser with time at different 

heat inputs for Graphene at a fill ratio of 50%. It is observed that the temperature difference between evaporator 

and condenser is considerably less at lower heat input of 25 W 

 
Figure 5.Temperature Difference (Te –TC Plot for Graphene 

 

Fig 6 shows the variation of temperature difference between evaporator and condenser with time at different 

heat inputs for Graphene at a fill ratio of 50%. It is observed that the temperature difference between evaporator 

and condenser is considerably less at lower heat input of 25 W 

 
Figure 6.Temperature Difference (Te -TC) Plot for Acetone 

Finally the effectiveness of the heat pipe is indirectly brought in terms of thermal resistance and convective 

heat transfer co-efficient.  
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The thermal resistance is computed as, 

------(1) 

Convective heat transfer co-efficient is given by 

----- (2) 

 
Fig.7 &8 shows the variation of thermal resistance and heat Transfer coefficient with heat load at steady state 

for Water and SWCNT at a fill ratio of 50%. It is observed that the thermal resistance decreases with increase in 

heat load & heat Transfer coefficient increases with increase in heat load for both Water and SWCNT. However, 

it is clear that the magnitude of thermal resistance is lower for SWCNT compared to Water. As the temperature 

difference between evaporator and condenser is less for SWCNT, the thermal resistance is also 

 
Figure 7. Thermal Resistance vs heat input 

 
Figure 8.Heat transfer coefficient vs heat input 
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Fig.9 & 10 shows the variation of thermal resistance and heat Transfer coefficient with heat load at steady state 

for Acetone and Graphene at a fill ratio of 50%. It is observed that the thermal resistance decreases with 

increase in heat load & heat Transfer coefficient increases with increase in heat load for both Acetone and 

Graphene. However, it is clear that the magnitude of thermal resistance is lower for Graphene compared to 

Acetone. As the temperature difference between evaporator and condenser is less for Graphene, the thermal 

resistance is also less. 

 
Figure 9.Thermal Resistance vs Heat input 

 
Figure10.  Heat transfer coefficient vs Heat input 

Figure 11. Shows the variation of thermal resistance with heat input for different working fluids at 50% fill 

ratio. The figure indicates that the thermal resistance decreases with increase in heat input in case of both the 

working fluids considered .Further it is seen that SWCNT exhibits lower values of thermal resistance compared 

to Water and Graphene. This is due to lower value of temperature difference between evaporator and 

condenser in case of SWCNT .The lower values of thermal resistance of SWCNT indicate that SWCNT has 

better heat Transport capability compared to Water and Graphene 
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Figure 11. Thermal resistance plot for different fluids 

The variation of Heat transfer coefficient with respect to heat input for different working fluids at a fill ratio of 

50% is shown in Fig.12 It is seen that the Heat transfer coefficient increases with increase in heat input for the 

working fluids considered. SWCNT shows higher heat transfer coefficient values compared to water & 

Graphene. This is due to the lower values of temperature difference between evaporator and condenser for 

SWCNT 

 
Figure 12. Heat transfer coefficient plot for different fluids 

 

IV. CONCLUSION 

 

In the present work, the experimental investigations are carried out on a multi turn loop OHP. The effects of 

heat input, working fluid and fill ratio on the performance of OHP are studied. 

Following conclusions are drawn from the present experimentation: 

1. The variation of temperature difference between evaporator and condenser wall with time is found to be 

periodic. 
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2. The temperature difference between evaporator and condenser at steady state is found to be less for SWCNT 

compared to water & Graphene. 

3. SWCNT and Graphene are observed to be more suitable working fluid for OHP operation under different 

operating conditions. 

4. The results indicate that SWCNT can transfer more heat with less temperature difference and less thermal 

resistance. Thus SWCNT can be considered as more suitable working fluid for OHP operation. 
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Abstract: Internal combustion engine are established as the main power source for automobile vehicles. At present 

emission norms because strict for any I.C Engine. The main pollutant are CO, HC, NOx, PM, soot etc. the aim of this 

work is to inject inject nanoparticle to reduce the emission norms like CO, HC, NOx, PM, soot and by using after 

treatment devices. Cerium oxide being oxygen buffering capability, especially in the nanosized form, hence when used 

as an additive in the diesel fuel it leads to simultaneous reduction and oxidation of nitrogen dioxide and hydrocarbon 

emissions, respectively from diesel engine. However , the work investigates the effect of ceriumoxide nanoparticles on 

emissions of diesel engine. 

Keywords: Internal combustion engine, Nanoparticles, Nitrogen dioxide, Catalytic converter 

 

I.INTRODUCTION 

 

As we all know that diesel engine Diesel engine is an internal combustion engine in which ignition of the fuel is caused 

by the elevated temperature of the air in the cylinder due to the mechanical compression  This increases the air 

temperature inside the cylinder to such a high degree that atomized diesel fuel injected Into the combustion chamber 

ignites spontaneously. However diesel engines are one of the major contributors to the emissions such as hydrocarbons, 

particulates, nitrogen oxides, and sulphur oxides. These emissions are very harmful to human beings and also 

responsible for acid rain and photochemical contamination and hence subject to strict environmental legislation. Thus 

wide use of diesel engines leads to harmful threat of nitrogen oxide and hydrocarbon emissions. Improvement in the 

performance of diesel engines is an important challenge to be addressed, in the current era due to the fast depletion of 

fossil fuel resources as well as due to the harmful hydrocarbon and nitrogen oxide emissions. The nanoparticle as 

additive in diesel has emerged as a new promising fuel additive for utmost improvement in the performance and level 

best reduction of exhaust emission, there are few nanoparticle which are used in internal combustion like cerium oxide 

nanoparticle, aluminum nanoparticle, cobalt oxide and magnesium-aluminum nanoparticle and many more 

nanoparticles additives for diesel fuels. Among these oxides, cerium oxide is the most abundant element in rare earth 

family with good thermal stability as well as cross-over efficiency which will undergo redox cycling between the 

trivalent and tetravalent oxidation states. Cerium oxide, when used in the nanoparticles form exhibits a high catalytic 

activity because of its high surface-to-volume ratio leading to improvement in the fuel efficiency and reduction in the 

emissions, By the addition of after treatment devices like DPF, DOC & new device which help in better combustion of 

fuel & also reduces thew harmful gases in the emission. DPF, DOC are the devices that physically capture diesel 

particulate matter in the exhaust pipe to prevent the release to the atmosphere, In order to cope with the strict emission 

standards, diesel engine which reduces exhaust emission should be developed, The present experimental study aims at 

the investigation of the effect of cerium oxide (CeO2) in the form of nanoparticles, as an additive in diesel. Single 

cylinder water-cooled direct injection diesel engine was used for conducting the performance tests. Engine performance 

and emission characteristics were obtained and analyzed. The experimental investigations were carried out by varying 

the dosing levels of CeO2 nanoparticles in the fuel (from 5 to 35 ppm). The study of the stability of the nanofluid also 

has been carried out, with the addition of surfactants in the diesel, in the present worl 

 

II.NANOPARTICLE 

 

As the new emissions norms are being strict there is a need to identify new options to reduce emissions and some of the 

nanoparticles have been proved to reduce certain amount of poisons gases. Nanoparticles like aluminum oxide, cerium 

oxide, graphene oxide and many more. In this paper cerium oxide has been consider as an additive to pure diesel. 

The cerium oxide nanoparticle has been obtained by sol-gel method where the size of the particles is 30-50 nm, with 

the colour grey, containing a surface specific area of 15-25 m2/g, Also the density was found to be 7.1 g/cm3. 

https://iarjset.com/


ISSN (O) 2393-8021, ISSN (P)  2394-1588 

 
IARJSET 

International Advanced Research Journal in Science, Engineering and Technology 

Vol. 8, Issue 7, July 2021 

DOI:  10.17148/IARJSET.2021.8778 

© IARJSET                  This work is licensed under a Creative Commons Attribution 4.0 International License                  410 

Nanoparticles have a relatively large surface-area-to-volume ratio, making them ideal catalysts. 

The nanoparticles disperse throughout the fuel and encourage better air-to-fuel mixing and enhance chemical reactivity 

during combustion, leading to better performance, combustion, and quality of emissions 

The cerium nanoparticle present in the fuel longer and more complete combustion as compared to the base fuel, as 

cerium oxide acts as an oxygen buffer releasing and storing oxygen depending upon the partial pressure of oxygen, 

The catalyst also donates oxygen molecules during the combustion to extend the burn, which chemically alters the 

timing of a diesel engine to burn a more significant percentage of the fuel during the Power stroke. Another advantage 

of a shorter ignition time keeps the engine temperatures low to prevent the formation of NOx 

Normally, about 20 to 25% of the fuel injected into diesel engines are not burnt, which demands the production of 

enough oxygen during the combustion process with the usage of these nanoparticles this demand would be partially 

reduced. 

 

III.CATALYTIC CONVERTER 

 

As emission regulations have tightened, the complexity of the catalytic converter system has increased. Meeting the 

demands of tightening legislation may require increased converter volume, translating into the use of multiple catalytic 

converter elements within a vehicle exhaust system. 

Components used in this work consisted of Cordierite flow-though monoliths wash coated with alumina and platinum 

catalyst as well as Pt/Pd which provides low temperature T50 values for CO and HC, But in the case of underfloor 

catalytic converter, which is widely used for many years because of convince of packaging as its catalyst LOT has 200 

to 300s. In order to reduce this delay, and to increase the efficiency of the catalyst at low temperature, the improvement 

in washcoat formulation is introduced with the help of new precious metals such as Pt/Pd 

Oxidation of carbon monoxide to carbon dioxide: 

2CO + O2 → 2CO2 

Oxidation of hydrocarbons (unburned and partially burned 

fuel) to carbon dioxide and water: 

CxH2x+2 + [(3x+1)/2]  O2 → xCO2 + (x+1) H2O (a combustion reaction) 

 

IV.PREPARATION OF TEST FUELS 

 

In this research work, commercially available diesel fuel are employed. The fuel properties for all the test fuels are 

verified before they are subjected for the engine experimental investigations. Nanoparticle such as Cerium oxide were 

purschased from a comsny called ultrananotech respectivelty. Now the dispersion of nanoparticles with fuels is 

prepared by using an apparatus called ultrasonicator where the solution was sonicated for about 45 min to prepare the 

homogenous tests fuel. The prepared test fuel was subjected to the stability investigation: kept in a 100 ml graduated 

scale glass test tube under static condition and was found stable. The physicochemical properties for the diesel test fuels 

are tested as per ASTM standards 

 

Properties ASTM standards Diesel 

Density (kg/m3) D1298 816 

Kinematic viscosity D88 2.20 

Flash point D 93 48 

Fire point D 93 55 

Calorific value (MJ/kg) D240 45.66 

Pour point D97 -9 

Total acidity (mg of KOH/g) D664 0.38 

V.CONCLUSION 

This paper shows that the emissions can be reduced by the implementation of nanoparticles such as CeO2, AlO2 .  mixed 

with diesel and using a catalytic converter. Considering cerium oxide nanoparticle as the study point, synthesis of the 

cerium oxide nanoparticles and investigation on the effect of nanoparticles on various physicochemical properties of 

diesel and engine performance and emissions. Also significant improvement in brake thermal efficiency is observed for 

nanoparticles dispersed in the diesel fuel and the NOx  emissions were reduced for about 30% as compared to base 

fuels. The flash point and fire point was also increased. By the use of catalytic converter there was a significant 

reduction in HC, CO, NOx, PM. 
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Abstract -In this study, were the diesel engines produces lot of harmful pollutants to the atmosphere, the emission control 

method is used to prevent and reduce the emission of harmful gases. In order efficiently reduce the polluting emissions 

of engines by exhaust after treatment systems, We tried to control the reduction of emission implementation of post 

combustion techniques like Diesel particulate filter (DPF), Diesel oxidation catalyst (DOC), Selective catalytic reduction 

(SCR) are adopted for existing diesel engine to reduce the emissions and induce significant gain in emission reduction 

were tried. The paper summarizes developments in diesel emissions regarding regulations, engines, Particulate matter 

(PM) reduction, and hydrocarbon (HC), and CO oxidation. 

 

Keywords- DOC, DPF, SCR, Diesel engine, New Catalytic converter. 

 

I. INTRODUCTION 

 

The usage of diesel engines are useful for the transportation services and other useful works, it produces lot of harmful 

pollutants which effects living organisms. Urban air pollution is mainly caused by automobiles which significantly 

contribute toward pollutants like hydrocarbons (HCs), carbon monoxide (CO), and oxides of nitrogen (NOx) in urban 

shed. These air pollutants have high impacts on human beings, other living creatures and environment. Exposing to HCs, 

beyond certain limits can damage our respiratory system and CO is harmful for human vascular system. Emissions of 

NOx are responsible for the acid rain, greenhouse effect, and visible impairment. NO and CO are identified as precursors 

of photochemical smog and other secondary pollutants. These consequences of the pollutants have historically lead 

toward implementation of more and more stringent vehicular emission control regulations. To overcome with these 

regulations, one of the most widely used options by vehicle manufacturers today is catalytic converter. Diesel engine, 

like other internal combustion engines, converts chemical energy contained in the fuel into mechanical power. Diesel 

fuel is a mixture of hydrocarbons which during an ideal combustion process would produce only carbon dioxide (CO2) 

and water vapour (H2O). Indeed diesel exhaust gases are primarily composed of CO2, H2O and the unused portion of 

engines charge air. Most of the pollutants originate from variant non-ideal processes during combustions, such as 

incomplete combustion of fuel, reactions between mixture components under high temperature and pressure, combustion 

of engine lubricating oil and oil additives as well as combustion of non-hydrocarbons components of diesel fuel. There 

are other sources that can contribute to pollutant emissions from internal combustion engines-usually in small 

concentrations, but in some cases containing material of high toxicity. These additional emissions can include metals and 

other components from engine wear or components emitted from emission control catalysts. 

 

DIESEL PARTICULATE FILTER (DPF) 

It is an exhaust after treatment device that traps particulate matter such as soot and ash. A DPF typically uses a subtracted 

made of a ceramic material that is formed into a honeycomb structure. When the particulate matter (or) soot which is 

exhausted through outlet value of the engine it passes to the DPF cylinder, were the soot is collected on the side walls of 

the honeycomb structure and the exhaust sir is released to atmosphere which leads to less emission of particulate matter 

(PM). In this cylinder oxidation of particles doesn’t takes place, so the carbon monoxide (CO) doesn’t react with the 

ceramic materials and they release (CO), But the hydro carbon (HC) and other particles are captured and controlled in 

cylinder. 

 

 

 

https://iarjset.com/


ISSN (O) 2393-8021, ISSN (P)  2394-1588 

 
IARJSET 

International Advanced Research Journal in Science, Engineering and Technology 

Vol. 8, Issue 7, July 2021 

DOI:  10.17148/IARJSET.2021.8777 

© IARJSET                  This work is licensed under a Creative Commons Attribution 4.0 International License                  406 

Particulate emission control technologies 

  Removal 

efficiency 

Example 

uses 

Considerations 

Cyclones Centrifugal 

force 

>90% Fluid catalytic 

crackers 

(refineries) 

Collection efficiency 

falls off for smaller 

particle sizes 

Filters Impaction >99.9% Coal-fired 

boilers 

High back pressures, 

making this technique 

impractical for many 

operations 

Electrostatic 

precipitators 

Electrostatic 

force 

>99.9% Power 

generation, 

petroleum 

refinery, 

waste 

incinerators 

Electricity consumption 

for operation 

Wet gas 

scrubbers 

Nucleation/ 

impaction 

>90% Petroleum 

refineries, 

pulverized 

coal 

combustors 

Waste solvent is 

contaminated with wet 

dust; requires disposal 

 

DIESEL OXIDATION CATALYST (DOC) 

It is specifically designed to reduce the emission rate of carbon monoxide (CO) before releasing it to atmosphere. The 

oxidation takes place in the catalytic converter by the material coated in ceramic honey comb structure. When materials 

like hydro carbons (HC), particulate matter (PM), Carbon monoxide (CO) and Soluble organic fraction (SOF) gets reacts 

to the material and converted into carbon dioxide (CO2) and water (H2O). Basically the diesel engines works normally 

using more air than fuel, so therefore they operates as an oxidation catalyst cutting CO and HC emissions by more than 

90%. 

1. CO + ½ O2 → CO2 

2. [HC] + O2 → CO2 + H2O 

The ceramic honey comb structure use material coated with metals such as platinum (or) palladium. 

 

Emission Legislation PM Limit DOC Application 

Light-Duty Vehicles 

Euro (1996) PM = 0.08 g/km DOCs introduced on larger size diesel cars. 

Euro 3-4 (2000-2005) PM = 0.05-0.025 g/km The main after treatment strategy, used on most diesel 

passenger cars and light trucks. Many cars could meet 

Euro 5a using a DOC, but DPFs became adopted in 

some markets (e.g., Germany) for political reasons. 

Euro 5a (2009.09) PM = 0.005 g/km Many cars could meet Euro 5a using a DOC, but DPFs 

became adopted in some markets (e.g., Germany) for 

political reasons. 

Heavy-Duty Engines 
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US 1994 PM = 0.10 g/bhp-hr DOC introduced on many light and medium heavy-duty 

engine models, most with mechanical fuel injection 

systems. DOCs widely used on urban bus engines due 

to a more stringent PM limit of 0.07-0.05 g/bhp-hr. 

US 1998 PM = 0.10 g/bhp-hr DOC remained common in many light and medium 

heavy-duty engine models. In some cases, a DOC was 

no longer required as in-cylinder control was enabled 

by the replacement of remaining mechanical fuel 

injection systems with electronically controlled systems 

required for the lower NOx limits. Urban bus engines 

continued to rely heavily on DOCs. 

US 2004 

PM = 0.10 g/bhp-hr 

 

The DOC continued to remain popular for light and 

medium heavy-duty engine models using EGR to 

comply with NOx limits. Used for all on-highway 

engines that did not use external EGR (e.g. Caterpillar 

ACERT engines). Continued to be used on urban bus 

engines. 

Euro IV/V (2005/2008) PM = 0.02 g/kWh DOC technology used on some truck engines with EGR 

(without urea-SCR). 

Nonroad 

Tier 4i/Stage IIIB (2011-

2012) 

PM = 0.02 g/kWh DOC technology introduced on selected nonroad 

engine models (mostly those using EGR for NOx 

control). 

 

CATALYTIC CONVERTER 

  Catalyst is simply a chemical that makes a chemical reaction go faster without itself changing in the process. 

Normally catalyst consists of two-way pipes of opposite direction, one is input pipe where they allow the emission gas 

from engine outlet to ceramic structure. Other pipe leads the gas from catalytic cylinder to the atmosphere with less 

harmful gas emission. Ceramic structure inside the cylinder normally uses palladium, platinum and rhodium by varying 

the usage ratio of these metals the emission of gas is controlled. By through various researches the catalytic converter 

uses various ratios of metals inside. Normally when carbon monoxide released to atmosphere it gets into carbon dioxide, 

so using the catalytic converter to reduce the carbon monoxide (CO) make the process easier for atmosphere and makes 

less harmful than compare to No catalytic converter. 

 

II. PROPOSED WORK 

 

Combination of after treatment devices makes the emission control very effective having the value of emission lesser 

than compare to every catalytic converter like DPF, DOC and SCR. When the emission of exhaust gas passes through 

every catalyst the gas passing from one catalytic to another makes the chemical reaction between the gas and ceramic 

honey comb structure easier, emission level is decreased. The catalysts are connected in the order Diesel particulate filter 

(DPF) next Diesel oxidation catalyst (DOC) and finally new catalytic converter so that the emission of exhaust gas is 

decreased at maximum level and released to the atmosphere. 

 

III. CONCLUSION 

 

This paper shows that the emission can be reduced by the implementation of combination of after treatment devices into 

existing diesel engine. Considering a catalytic converter as the study point and investigation on combination of DPF, 
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DOC and catalytic converter to the diesel engine. By using the filter method in DPF catalyst we can reduce the emission 

up to 99%. According to the research the emission level in DOC get reduced in euro from 0.08 to 0.005 g/km and in US 

reduced from 0.10 to 0.02 g/kWh, so we took the advanced researches and made a cost and eco-friendly catalyst to reduce 

the emission level  
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1. Introduction

The post combustion techniques for diesel engine 
to reduce emissions includes usage of after 
treatment devices viz; SCR, DPF, NOx trap, DOC 
etc. Daniel Hayes et al., reveals excellent in-service 
daily NOx conversion, averaging at 96% over this 
period. The SCR catalyst temperature remains  
high throughout the two-month monitoring  
period, averaging at 300°C. The SCR system 
performance drops on a few occasions over this 
monitoring period. These occur during vehicle 
idling which reduces the exhaust gas temperature 
(Hayes, 2019). Kair et al. (2006) claimed that DOC, 
SCR is not enough to reduce NOx, but additional 
Clean up catalyst (CUC) which used NH3 is needed  
to meet NOx level norms. The arrangement  
should be in the order such that exhaust from 
engine passes through DOC, DPF, SCR and CUC 
before leaving to atmosphere (Kair et al., 2006). 
Matias Bastman et al., study has concentrated 
on the regeneration of diesel particulate filter, 
emission reduction of two different after  
treatment systems: Set B (DOC, DPF and SCR) 
and DOC+SCR. As a physical filter, DPF needs to 
be regenerated with heat and NO2 or O2. Again, 
emission standards have helped DPF to become 

the main reduction method of particulate 
matter (PM) and after EURO VI standard, 
the use of DPF was basically forced on to the 
industry (Bastman, 2017). After treatment DPF 
accumulates soot during engine operation. Soot 
is oxidised during regeneration creating ash. Ash  
accumulates in the DPF over service life of unit. 
When ash load reaches full value, the DPF needs 
to be dissembled and ash is removed by special 
cleaning process (National Institute of Automotive 
Service Excellence [ASE], 2020).  

Dallmann et al. (2018) suggested the total cost 
of emission control technologies is proportional 
to engine rated power. For some engine rating 
categories, the incremental cost is insignificant, 
as can be observed for engines rated below 
19 kW. The most popular agricultural tractors 
in India are fitted with engines rated between 
19 and 37 kW; for this particular segment, the 
incremental cost to reach Tier 4f from Tier 3 is 
estimated to be less than $785 and reaching  
Stage V would require around $1,000 (Dallmann  
et al. 2018). Jun (2020) stated, diesel vehicles that 
use of a diesel particulate filter (DPF) generally 
require periodic active regeneration. While 
operating active regeneration by in-cylinder 
post injection, the fuel impinging on the cylinder  
wall would become the cause of oil dilution.  
Study tested engine overrun by overflowing  
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engine oil diluted with fuel on various engine 
operating conditions and clarify the engine  
control factors effect on engine stalling or 
unintended acceleration using regression analysis 
(Jun, 2020). Johnson (2011) review as engines 
become more efficient and regulators get more 
concerned about low-load NOx emissions, better 
low temperature SCR system performance will be 
required. Currently good performance is limited  
by urea injection issues (evaporation and  
hydrolysis, evaporation) at temperatures <200°C.  
Improved mixers allow urea injections at 
temperatures as low as 180°C and thus drops  
NOx ∼30% over the US cold HD transient cycle 
relative to no mixer (Johnson, 2011). Soltic et al. 
(2019) remarks was that while the NOx and CO  
emissions of an engine can be efficiently reduced 
using known after treatment technologies such 
as SCR, the methane emission are a problem 
which is not yet solved. An efficient lean 
methane reduction technology which works  
at a comparably low temperature level has 
to be developed before such a combustion  
concept can be transferred to on-road use (Soltic 
et al., 2019).

Yang et al. (2019) view was unlike the application 
to fuel injection systems for IC engine operation, 
DEF dosing does not require the same 
frequency as the operating engine, but an a 
verage dosing rate. Under the appropriate  
condition of the dosing rate range (mL/h or g/s),  
the dosing unit can keep the same mass discharge 
rate per cycle and adjust the dosing frequency 
to meet the dosing rate requirement for higher 
metering precision and less complicated control 
(Yang et al., 2019). Guo et al. (2015) stated that 
main challenges for marine SCR applications are 
sulfur resistance and low temperature activation. 
SCR catalyst mainly relies on V2O5–WO3–TiO2, 
but V2O5 is a kind of highly poisonous material 
and the active temperature is above 3000C. The 
size of NH3-SCR system in use is also a problem, 
urea is usually used to instead of NH3 because of 
the difficulty to store (Guo et al., 2015). Dunnuck  
(2019) in the tasks of meeting ‘Near-Zero’ 
emissions, emissions from 25 Tier 4 final machines 
equivalent to just one Tier 1 machine. Dramatic 
reduction of 98% in mass, 90 to 99% reduction 
in ultrafine particles and substantial reduction in 
carbon particles (Dunnuck, 2019). Trevisan (2016) 
told low soot combustion means: 6 to 9 mg/kWh 
soot on cycle. SCR and DPF thermal management  
is required. SCRF can be used thanks to the 
high NOx/Soot ratio and the mainly passive  
regeneration with reduced risk of thermal 

deactivation (Trevisan, 2016). Trivedi and Ram 
Prasad (2018) utilized the four-way catalytic  
(FWC) system integrates all the separate 
control systems into a single compact unit. FWC 
technique using a combination of oxidation–
reduction catalysts under various strategies has 
been investigated to simultaneously remove CO, 
HC, PM and NOx emitted from diesel engines. 
An oxidation catalyst (La0.6K0.4CoO3) was 
prepared by two different methods (sol–gel and 
co-precipitation). The reduction catalysts: Ag/Al2O3 
and Cu-ZSM5 were synthesized by impregnation 
and ion-exchange method, respectively (Trivedi 
and Ram Prasad, 2018). Chan (2019) done test  
runs and stated that tuning is required to make 
engine operate after removal of EGR, filters and 
catalysts. It prevent OBD from activating the  
check engine light and/or limp mode. Even 
with EGR, filters and catalysts intact, tuning can 
substantially increase tailpipe emissions of NOx 
(Chan, 2019). 

2. Experimental Setup

Experiments were conducted on a four-stroke 
single-cylinder, water-cooled compression ignition 
engine. The bore and diameter of engine is 80 
mm and 110 mm respectively.  The specifications 
of the diesel engine are shown in the Table 1. 
The measuring of fuel consumption (For diesel), 
speed and emissions has been recorded manually.  
All tests are conducted at different loads viz, 
no load, 4kg and 6kg load. The engine speed 
is maintained at 1380 rpm. After every load, 
the engine is allowed to attain steady state for  
duration of about 15 minutes. The specification of 
DPF and DOC has been in Table 2 and 3 respectively. 
The properties of Diesel exhaust fluid have  
been shown in Table 4. The photograph of DPF  
and DOC has been shown in Figure 2 and 3 
respectively. Figure 4 & 5 shows Diesel exhaust 
Fluid used for injecting at the exhaust pipe of a 
Diesel Engine.

Table 1
Specifications of diesel engine.

Type of Ignition CI

No. of Cylinders 1

Rated Power 3.68 KW

Rated Speed 1500 rpm

Bore x Stroke 80 mm x 110 mm

Compression ratio 16
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Fig. 1. Diesel engine with DPF, DOC and injecting  
diesel exhaust fluid.

Table 2
Specifications of diesel particulate filter.

DPF core 150mm X 150mm

Volume 2 Liter

Cell Density 100 cpsi

Material Cordierite

Chemical Composition
Al2O3  35.2 ±1.5%
SiO2  50.9±1.5%

MgO   13.9±1.5%

Compressive Strength ≥ 10 Mpa

Porosity ≥45%

Maximum Use 
Temperature ≥1200°C

The average of pore 
diameter 7-10µm

Can thickness 1.2 mm

Total Length 400 mm

PGM 15g/ft Pt/Pd=3/1

PGM loading 15gm/ft3

Table 3
Specifications of diesel oxidation catalyst.

Cell Density 400cpsi

Material Cordierite

Total Length 320 mm

Volume 2 Liter

Table 4
Properties of urea solution.

Odour Slight ammonia 
scent

Density 1.33 g/cm3

Specific gravity 1.33 at 250C
1.225 at 132.70C

Viscosity 2.58 cp at 132.70C
Melting point 132.70C

Specific heat at 250C 0.321 Kcal/ Kg0C

Fig. 2. Diesel particulate filter.

Fig. 3. Diesel oxidation catalyst.

Fig. 4. Photograph of urea solution used  
for injecting at the exhaust pipe.
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3. Results and Discussions

This section explains the emissions of the diesel 
engine equipped with DPF and/or DOC. Also the 
emissions measured when urea solution, NaCL 
and distilled water are injected separately at the 
exhaust pipe. Finally, the optimum condition is 
decided by using the NOx- smoke tradeoff graph 
plotted with emission values measured during all 
the test runs.   

3.1 Comparing the effect of injecting urea, 
NaCL and distilled water on emissions

•	 Smoke emission

Smoke emission of engine when urea solution,  
NaCl and water injected separately at exhaust  
pipe fixed with DPF and DOC are shown in  
Figure 6. Smoke value decreased with DPF and 
increased slightly when DOC is used. Adopting 
both DPF and DOC, the least smoke emission 
was found when urea solution is injected. Smoke 
emission reduced from 97 HSU to 20 HSU when 
DPF, DOC and injecting urea solution. However, 
smoke emissions values were 20 and 24 HSU for 
NaCl and distilled water.

•	 HC emissions

HC emissions for two loads when the engine is 
fuelled with diesel engine adopted with DPF,  
DOC and injecting the fluids in exhaust pipe as 

shown in Figure 7. As per reading recorded on 
engine at both the loads, HC emission increased 
while using DPF by 12% and decreased with  
DOC further by 11% in the absence of any fluid 
injection. Meanwhile, when urea solution, NaCl 
and distilled separately injected along with DPF 
and DOC, the further reduced marginally by  
4%, 8.5% and 12% respectively. With all the test 
runs, it is suggested that utilizing only DPF is  
not advisable and combination of both DPF,  
DOC and fluid injection is essential. The lowest 
value of HC was found to 41 ppm when distilled 
water is injected in exhaust pipe, which is having 
DPF and DOC.

Fig. 6. Smoke values when urea, NaCl and distilled water is injected at exhaust pipe.

Fig. 5. Photograph of NaCl solution used  
for injecting at the exhaust pipe.
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•	 CO emissions

CO emission of engine when urea solution,  
NaCl and water injected separately at exhaust  
pipe fixed with DPF and DOC are shown in figure 8.  
CO emission of existing engine was found to be 
0.85%, the value reduced when DPF and DOC 
is adopted. The value reduced further to 0.5%, 
0.53% and 0.5% respectively for injection of urea  
solution, NaCl and distilled water at exhaust pipe. 

Comparing to all the injected fluids, the urea 
solution resulted in lowest value of CO.

•	 NOx emissions

NOx emissions for two loads when the engine 
is fuelled with diesel engine adopted with DPF, 
DOC and injecting the fluids in exhaust pipe as 
shown in figure 9. NOx emission was found to 
reduce slightly using DPF and DOC for all the 

Fig. 7. HC Emission when urea, NaCl and distilled water is injected at exhaust pipe.

Fig. 8. CO Emission when urea, NaCl and distilled water is injected at exhaust pipe.
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loads. NOx emission was found to 525 ppm when 
engine is equipped with both DPF and DOC. At 
this condition, when urea solution is injected, the 
value reduced to 428 ppm. Comparatively, NOx  
emission reduced to 462 ppm and 470 ppm 
respectively for NaCl and distilled water. Hence, 
it suggested that urea solution is better fluid 
compared to NaCl and distilled water.

3.2 NOx – Smoke Tradeoff

The NOx and smoke emissions of engine 
for all the test runs under various operating  
conditions were plotted in figure 10. The values 
are reading recording when engine is without 
after treatment device, with only DPF, with only 
DOC and  with both DPF and DOC. With these 

Fig. 9. NOx Emission when urea, NaCl and distilled water is injected at exhaust pipe. 

Fig. 10. NOx and Smoke emission at certain stage in all test runs.
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same conditions, the values are plotted on 
the grapgh for fluid injection of urea, NaCl and  
distilled water. The point ‘a’ represents, the 
existing diesel engine emission values, which are 
NOx is 640ppm and Smoke is 97 HSU. The point ‘b’ 
is the closest point toward the origin, hence this 
is considred as optimal condition leading to least 
emissions among all the test runs. The optimum 
conition is adopting both DPF and DOC and 
injecting urea solution at the exhaust pipe. 

4. Conclusions

Overall the optimum condition was found to be 
the Diesel engine adopting both Diesel Particulate 
Filter and Diesel Oxidation Catalyst and urea 
solution injection at the exhaust pipe. This is the  
best combination of after treatment devices and 
fluid injection for existing diesel engine leading to 
least emissions. The performance and emission 
values at this condition are mentioned in Table 5.

As compared to the performance and emission of 
existing diesel engine, running the diesel engine 
with this suggested optimum condition would  
lead decremental of 79.3% in smoke, 41.1% in CO 
and 30.3% in NOx emissions.
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ABSTRACT 

 

This comprehensive study mainly focuses on the production Bio-Diesel from the Used Cooking Oil (BD) by 

Trans-Esterification process and its usage with Graphene nano platelets(GNP) into diesel engine. Graphene 

Nano Platelets were chosen as the best possible nano addition for a 20% Bio-Diesel and 80% Pure-Diesel blend 

and various concentrations of graphene such as 25,50,75 mg/L were subjected to a constant speed engine testing 

at GKVK Bioenergy Research and Quality Assurance Laboratory at various Engine loads on a computerized 

“Variable Compression Ratio Multi Fuel Engine Test Rig” along with a top of the line computerized “AVL 

MDS-450 Emission Testing Equipment” with an effort to use the blend as an substitute to Pure-Diesel. The 

performance, combustion and emission characteristics were compared when engine is injected with various 

blend ratios. The results showed that BD20-75GNP had 11.5% increases in break thermal efficiency than 20BD-

80D blend at 8Kg load. Also 36% of decrease in ignition delay was observed in BD20-25GNP fuel blend and 13.1% 

increase in peak pressure in BD20-75GNP; 55% and 51% reduction in CO and HC emission 20BD-75GNP fuel; 34% 

reduction in NOx emission in 20BD-25GNP fuel. Considering the various optimization factors, the recommended 

GNP concentration to achieve the most significant enhancement in engine performance is 75 mg/L with BD20.  

 

Keywords: Diesel Engine, Graphene nano platelets, Ignition Delay, Nitrogen Oxide emissions. 

 

I. INTRODUCTION 

 

Diesel engines have low specific fuel consumption and high thermal efficiency owing to their high compression 

ratio, low pumping work, and lean fuel air operating conditions. In addition, they have high reliability and low 
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operating and maintenance cost, enhancing their benefits in different sectors such as electricity generation, 

automobile sector, and agricultural machinery. However, compression ignition engines emit large quantity of 

emissions (NOx, soot, CO, UHC, and particulate matter) causing serious health hazards and environmental 

degradation. Additionally, petroleum-derived fuels are declining and are predicted to provide our energy 

requirements until the middle of the 21st century because of the significant increase in energy demand and 

population. There are several techniques to reduce diesel exhaust emissions. These include engine design 

modification, combustion enhancement, and use of treatment devices for exhaust systems. The enhancement of 

engine combustion is the most recommended approach because it requires only few modifications of engine 

systems compared to the use of new designs or additional systems. This technique is achieved by adjusting the 

fuel properties, enhancing fuel injection, and using fuel additives.  

One approach is by utilizing biodiesel as an oxygenated fuel, which is a promising alternative to the 

conventional diesel fuel [1]. Biodiesel is gaining more acceptance as a promising alternative energy resource 

because of the global fossil fuel shortage and emission issues. It is considered as an excellent choice for diesel 

engines because it is biodegradable, oxygenated, non-toxic, and environmentally friendly. However, graphene 

nanoplatelets (GNPs) can be an environmentally friendly fuel additive for promoting the combustion process of 

diesel biodiesel blended fuels efficiently owing to its low toxicity, high energy density, and high thermal 

conductivity. The ultra-thin and layered nanostructure of GNPs and the existence of different oxygen 

functional groups in GNPs provide a large surface area to volume ratios and chemically energetic sites for 

enhancing complete combustion[2,3]. 

Saxena and Khalife et al (2016) stated that the influence of adding nano-particle additives with diesel, biodiesel 

and diesel-biodiesel blends on a diesel engine performance and emission parameters was comprehensively 

surveyed. They concluded that the metallic-based additives and multi walled carbon nano-tubes additive have 

been demonstrated promising in terms of their impacts on engine performance and emission characteristics[4]. 

Harish Kumar Patel et al (2017) project’s focussed to improve the performance of CI engine using diesel and 

bio-diesel by adding appropriate amount of nano-aluminium oxide (n-Al2O3). An experimental investigation 

was carried out to find out the performance of Single cylinder, 4 stroke diesel engine using Jatropha oil bio 

diesel and n-Al2O3 mixed diesel. It had been found the better results while using n-Al2O3 nano particle as an 

additive[5].  

Ahmed I. EL et al (2019) paper tells about the experimental study which aims at investigating the impact of 

adding graphene oxide nanoparticles (GO) to neat Jatropha Methyl Ester (JME) on a single cylinder air cooled 

direct injection four stroke diesel engine. The nano-fuels have been prepared from 25, 50, 75 and 100 mg/l 

concentrations of graphene oxide with neat Jatropha biodiesel through ultrasonication process. The results 

indicate that the diesel engine operated by JME-GO nano-fuels enhanced the brake thermal efficiency by 17% 

compared to neat JME fuel. Furthermore, the peak cylinder pressure, the highest rate of pressure rise, and 

maximum heat release rate were also increased by 8%, 6%, and 6%, respectively. The CO and UHC emissions 

were decreased significantly by 60% and 50%, respectively, for JME-GO blends compared to pure JME fuel[6]. 

H. Suresh Babu Rao et al (2018) stated that Injection timing (IT) is a vital factor among different injection 

parameters which governs the emissions and performance factors of the engine. This work portrays the effect of 

IT on cerium oxide nanoparticle doped Waste Cooking Palm Oil biodiesel and diesel blends. The doping is 
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made at 30, 60 and 90 ppm. The modified fuels are introduced in reducing IT of 19°, 21° and 23°bTDC. 1500 

rpm engine is made use in this study. Results revealed a significant reduction in emissions [7]. 

 

II. EXPERIMENTAL SETUP AND EXPERIMENTATION 

 

A computerized variable compression Ratio Multi-Fuel Engine Test rig was used for the performance analysis, 

with technical specifications presented in Table 1. The diesel engine test rig is coupled with eddy current 

dynamometer as shown in figure 1. Figure 2 shows the photograph of diesel engine test rig. 

 
Figure 1:  Diesel engine test rig   

 
Figure 2:  Photograph of Diesel engine test rig   
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TABLE I SPECIFICATIONS OF THE ENGINE 

Engine Parameter Specifications 

Engine model Computerized Variable Compression Ratio Multi fuel Engine Test Rig 

Number of cylinders 1 

Bore, mm 80 

Stroke, mm 110 

Displacement, cm3 553 

Compression ratio 5:1 to 20:1 

Idle speed, rpm 1400-1500 

Type of injection Direct 

Type of cooling Water cooled 

Starting up Electric Start 

Dynamometer 
Type: EddyCurrent 

Capacity: 5HP 

Combustion pressure sensor Piezo-electric 0-100 bar 

The exhaust gas analyser, Model “AVL-MDS 450” was utilized to measure the engine emissions of CO, UHC, 

NOx, and O2. The technical specifications of the exhaust gas analyser are presented in Table 2 

TABLE III SPECIFICATIONS OF EXHAUST GAS ANALYSER 

 

Fuels used 

The extracted UCO Bio-Diesel was blended with Pure-Diesel in the ratio of 80:20 by volume, then various 

quality test was carried on the extracted bio on the Blend in “Bio-Energy Research and Quality Assurance 

Laboratory” in Gandhi Krishi Vignan Kendra, Bangalore (GKVK), Diesel Blend was subjected to various quality 

testing process before its used on Engine, mainly done to protect various components of engine from any 

residue which may be left behind during the bio-diesel extraction process. All the properties of fuels, were 

measured according to ASTM standards. The values are shown in table 3. Blend’s density was measured using a 

“Anton Paar- DMATM 35”, it is portable specific gravity measuring kit with very high accuracy. Both pure-

Diesel and Blend were subjected to Calorific value test in “Oxygen bomb calorimeter C3000 isoperibol”. The 

samples were tested by the Pensky-Martens Closed cup technique on a “Opti Flash - Pensky Martens Herzog” 

following these standards “ASTM D93 Methods A,B & C, ISO 2719 A, B & C, EN ISO 2719 A, B & C, IP 34 A,B 

& C, JIS K 2265 and GB/T261”.  

 

Gas Measuring Range Resolution Accuracy 

CO 0-4000 ppm 1 ppm ±10 ppm 

CO2 0-20% by vol. 0.1% by vol. 0.5% of reading 

UHC 0-10% by vol. 0.1% vol. ± 0.3% of reading 

O2 0-20.9% by vol. 0.01% by vol. ± 0.3% 

NOX 0-4000 ppm 1 ppm ± 5ppm 
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TABLE IIIII PROPERTY OF FUELS USED 

Property Pure-Diesel 20BD80D 

Density (g/cm3 ) 0.8159 0.8352 

Calorific Value (J/gm) 46272 44291 

Flash point (°C) 41 46 

 

GNPs-20BD80D Mixture Preparations 

The GNPs-JB20 blended fuels were prepared according to the method mentioned. In, the mechanical disperser 

(LABSONIC M, the ultrasonic homogenizer, Volume range: 50 mL-30 L, speed range: 0 to 23,000 rpm) was 

used to prepare the homogeneous fuel mixtures of GNPs20BD80D and dismantle the agglomeration of 

nanoparticles. GNP-20BD80D blends were subjected to probe sonication for 20 mins at 30Khz thrice to 

enhance the stability of fuel blend. The GNPs were dispersed into the biodiesel blend using an ultrasonication 

pulsating frequency technique to avoid nanoparticle agglomeration in the fuel blend. The GNPs of mean outer 

diameter less than 2 mm, thickness of 6 to 8 nm, and width of 5 μm were prepared for testing. The Physical 

properties of Graphene Nano Platelets used is shown in table 4. 

TABLE IV PHYSICAL PROPERTIES OF GRAPHENE NANO PLATELETS 

Parameters Measured values 

Graphene nanoplatelets nano-powder ~99% purity 

Average particle size 6-8 nm thick, 5 mm 

Appearance Black 

Bulk Density 0.45 g/cm3 

Thermal conductivity 3000 W/m-K 

The values indicates that the thermal conductivity of GNPs at room temperature is over 2000 times greater than 

that of pure JB20 blends. Therefore, GNPs-20BD80D blends have a higher thermal conductivity compared to 

pure 20BD80D blends. As a result, the evaporation rate of fuel droplets increases, yielding a shorter ignition 

delay. Moreover, the surface area to volume ratio of GNPs is higher than that of diesel biodiesel blends. 

Consequently, GNPs-20BD80D fuels will have higher heat transfer rates compared to diesel biodiesel blends.  

 

III. RESULTS AND DISCUSSION 

 

This section explains the performance of the diesel engine operated on diesel engine at different load by 20% 

biodiesel and varying the percentage of concentrations of graphene as 25,50,75 mg/L respectively.  

 

Brake thermal Efficiency 

Figure 3 shows the Break thermal efficiency against load. The thermal efficiencies at 8kg load are 22.19 %, 

21.64%, 22.8%, 24.73% for 20BD80BD, 25, 50 and BD2075GNP fuels respectively. The highest of 11.5% 

increase in break thermal efficiency observed for 20BD80D blend compared to BD2075GNP. 
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Figure 3: Effect of graphene nano platelets on Brake thermal effeciency 

Combustion Characteristics 

Peak pressure and Ignition delay 

The P – θ history was acquired for fifty cycles and the averaged pressure v/s crank angle at when diesel injected 

with different graphene nano platelets is shown in Figure 6. Peak pressures were 52.55, 55.25, 55.7, 59.46 bar 

for 20BD80BD, 25, 50 and BD2075GNP fuels, respectively and 23.84, 15.24, 15.32 and 20.58 0CA were the 

respective Ignition delays of the corresponding fuel samples. Hence 36% of decrease in ignition delay was 

observed in BD2025GNP fuel blend and 13.1% increase in peak pressure in BD2075GNP; both at 8Kg engine 

loads. 

 
Figure 4: Variation of pressure with crank angle for graphene nano platelets  



International Journal of Scientific Research in Science, Engineering and Technology | www.ijsrset.com  

Volume 9, Issue 9  - Published :March 15, 2022 Page No :  220-229 

 

 

 

 
226 

Emissions Characteristics 

HC and CO emissions. 

The addition of GNPs into BD20 has a significant positive effect on CO and UHC emissions. The reason for this 

may be due to the shortened ignition delay and the enhanced ignition characteristics of GNPs. Moreover, the 

high catalytic activity of GNPs is due to their higher surface area to volume ratio, which improved the fuel air 

mixing in the combustion process[12,13]. From figure 5 and figure 6 there has been 55% and 51% reduction in 

CO and HC emission at 8Kg load in 20BD75GNP fuel. 

 
Figure 5: Effect of graphene nano platelets on HC emissions 

 
Figure 6: Effect of graphene nano platelets on CO emissions 
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NOx emissions 

Figure 7 shows the NOx against load.  NOx emission reduced due to increasing the ignition delay[11] and as 

stated before with huge reduction in ignition delays in the 20BD25GNP and it is evident in Figure 7, it 

observed that 34% reduction in NOx emission at 8kg load in 20BD25GNP fuel. 

 
Figure 7: Effect of graphene nano platelets on NOx emissions 

 

Optimized Condition 

In order to choose the best fuel as a substitute for Pure-Diesel, an optimization technique is used by plotting 

results of various Emission gasses against Break Thermal Efficiencies at 8 kg load as shown in figure 8.  It is 

observed that point closest to Pure-Diesel is 20BD75GNP Data points suggesting the fact that it has the best or 

the closest Thermal Efficiency as Pure-Diesel and least emission compared to all other fuels. 

 
Figure 8: Brake thermal efficiency –NOx emissions trade-off 
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IV. CONCLUSION 

 

In the present experimental work, the engine was operated on diesel, 20BD80D Blend and 20BD80D emulsified 

with 25, 50, 75 mg/L blend at 1500 RPM Engine speed at various loads (from 0-8kg loads). BTE of BD2075GNP 

was higher than Pure-Diesel at 6kg Load and almost same as Pure- Diesel at 8kg Engine Load. Peak pressure of 

20BD75GNP fuel was found to be 10% more than that of peak pressure of Pure-Diesel throughout various loads. 

2% of reduction in Ignition Delay compared to Pure-Diesel was found when engine was operating on 

BD2025GNP fuel. 25% of Reduction NOx emission was found at various engine load compared to Pure- Diesel 

while using BD2025GNP fuel. 7% less CO and 30% less HC emissions we recorded during BD2075GNP 

compared to that of Pure-Diesel at various loads. Considering the various Optimization factors considered in 

previous chapter of the report, The recommended GNP concentration to achieve the most significant 

enhancement in engine overall performance is 75 mg/L, which had the better performance and emission 

characteristics than that of Pure-Diesel. 
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Abstract
The central theme of this work is the synthesis of single-walled carbon nanotubes (SWCNTs) through the chemical vapor 
deposition method (CVD). Single-walled carbon nanotubes are synthesized using catalyst-chemical vapor deposition of 
acetylene at 750 °C temperature. X-ray diffraction study gives a characteristic peak (002) at 26.55° corresponding to the 
existence of carbon nanotube confirms that the particles are crystalline in nature and hexagonal phase. An SEM and HR-
TEM outcome gives surface morphology of SWCNTs. The elemental composition was confirmed by EDAX. The ideal 
concentration of single-walled carbon nanotubes was used to design a novel electrochemical sensor for determining par-
acetamol (PA) using cyclic voltammetry. Electrochemical determination of paracetamol is described using a single-walled 
carbon nanotube modified carbon paste electrode (SWCNT/MCPE). The SWCNT/MCPE was used in this study to detect 
paracetamol electrochemically at pH 7.2 in a 0.2 M PBS with a scan rate of 50 mV s−1. A single-walled nanotube modified 
carbon paste electrode was used to develop a sensitive and selective electrochemical technique for the detection of PA. The 
SWCNT/MCPE showed excellent electrocatalytic activity towards the oxidation of paracetamol in phosphate buffer solution. 
Therefore, with increased oxidation currents, the voltammetric responses of paracetamol at the bare carbon paste electrode 
are organized within cyclic voltammetric peaks.
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