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ABSTRACT 
Division and tallying of platelets are considered as a significant advance that assists with separating 
highlights to analyze some particular ailments. The manual tallying of RBCsin minuscule pictures is an 
amazingly dreary, tedious, and off base procedure. Programmed investigation will permit hematologist 
specialists to perform quicker and more precisely. Examination of blood classification plays an imperative 
gathering in the restorative field for any treatment. False transfusion of blood will prompt numerous 
issues. This framework gives simple and quick methods for distinguishing proof of blood classifications 
and Rhesus factor none obtrusively. Our structure is tried on a few genuine informational collections of 
numerous individual images of human finger-tip images. Blood classification is grouped dependent on the 
nearness and nonappearance of certain organic substances called antibodies and furthermore dependent on 
the nearness or nonattendance of acquired antigenic protein substances on the surfaces of the erythrocytes 
in the body. Along these lines by utilizing the optical properties of the antigens and the rhesus calculate 
present the blood, the blood gatherings can be ordered. 
 
INTRODUCTION  
Blood group identification is the key step to ensure blood transfusion safety. In the case of emergency 
blood transfusion, rapid identification of the type of blood is essential, directly related to the survival of 
the patient. Blood Typing system is basically used to determine the blood group that the person possesses. 
Blood Detection is most important and essential activity. The differences in the blood group of 
individuals are due to presence or absence of certain protein molecule named as antigens or antibodies. 
The antigen is any foreign substance that causes an immune response either alone or it forms a complex 
with a large protein molecule. Antibodies are the proteins produced by the immune system to defend 
against the foreign substances that may cause harm to our body; therefore, they are the guards of our 
body. The ABO blood group system is found and identified as the first human blood group system by 
Austria Rand Steiner in early nineteenth Century. There are 4 major blood groups based on presence or 
absence of antigen on the surface of RBC (Red Blood Corpuscles) . Blood groups are divided into four 
types i.e. A, B, AB and O. ABO blood group detection follows the agglutination method and then it goes 
for machine recognition. The agglutinationreaction means that occurred reaction between the antibody 
and the antigen, indicating the presence of the antigen. Group A has only the A Antigen on the blood cells 
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Abstract

Liver disease (LD) is a common disease in the world. The functionality of the liver is very
crucial in the human body where it impacts much physical functionality like the manufacture
of protein, Metabolism of iron and sugar, and blood clotting. In the present decade, the
research on prediction and prevention of LD with Data Mining and artificial intelligence
concepts is very important. For this, artificial inelegancy concepts play a vital role. Many
researchers have to utilize machine learning (ML) models for predictions of diseases. In this
paper, we present the empirical statistical analysis to prevent the LD and apply efficient ML
models for predictions of liver diseases in early with low cost. The data set is collected from
hospital and reputed clinical centers of Andhra Pradesh, India during 2018–2020. The data set
contains personal and clinical information. We apply reputed 5 ML models that are KNN,
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ABSTRACT

Residing in the data age, researchers inferred that huge amount of geo-tagged data is available and 
identified the importance of Spatial Skyline queries. Spatial or geographic location in conjunction 
with textual relevance plays a key role in searching point of interest (POI) of the user. Efficient 
indexing techniques like R-tree, quad tree, z-order curve, and variants of these trees are widely 
available in terms of spatial context. Inverted file is the popular indexing technique for textual data. 
As spatial skyline query aims at analyzing both spatial and skyline dominance, there is a necessity 
for a hybrid indexing technique. This article presents the review of spatial skyline queries evaluation 
that include a range of indexing techniques which concentrates on disk access, I/O time, CPU time. 
The investigation and analysis of studies related to skyline queries based upon the indexing model 
and research gaps are presented in this review.

KeywoRDS
Hybrid Indexing, Nearest Neighbor, R-Tree, Spatial Skyline Queries, Textual Relevance

INTRoDUCTIoN

With the fast advancement of portable handset gadgets, wireless communication, and growth of 
technologies during a decade, Location-based services (LBSs) have succeeded. In modern applications, 
users search for the points which have Spatial as well as Textual relevance. Users transferring data 
from location-aware mobile devices can query LBSs for focal points or Point of Interest (POIs) from 
any place and point. The skyline operator, first proposed by Börzsönyi et al. (Börzsönyi, S., Kossmann, 
D., & Stocker, K. (2001), aims at point of dominance and how a database system can be extended 
in order to compute the Skyline of a set of points. Example: A person visiting a city, searches for the 
places to stay nearby a tourist location. The places of user’s interest consist of some other keywords 
viz., cheap, vegetarian. The skyline operator takes the user’s interesting keywords and finds the places 
which meet the criteria cheap, vegetarian.

Definition - Skyline Query: Given a set of foci { p1, p2, .., pn} the skyline query restores a lot of foci 
P, called skyline points, with the end goal that any point pi∈ P isn’t dominated by some other 
point in the dataset. A point p1 overwhelms another point p2 if p1 isn’t more regrettable than p2 in 



Design Engineering 
 

ISSN: 0011-9342 | Year 2021 
Issue: 8 | Pages: 16259-16272 

 
 

[16259] 

P. VasanthSena, SammulalPorika, M.VenuGopalachari 
Mr. P.VasanthaSena, IT department, CBIT, Hyderabad, INDIA. Email: vasanthmtechsit521@gmail.com 

Professor SammulalPorika, CSE department, JNTU CEJ, Hyderabad, India. Email: 
sammulalporika@gmail.com 

Dr.M.VenuGopalachari, Assoc Professor,  IT department, CBIT, Hyderabad, INDIA. 
Email:mvenugopalachari_it@cbit.ac.in 

 

Abstract:A test based smart water meter distribution network is a water grid that provides reliable 
and capable to self protected and   trustworthy twenty four hours throughout the week  water 
distribution service. The main of this experiment is that the water pipe line leakage identification 
and localization. The research based experiment main objective is that the identifying unexpected 
damages to the water pipelines and find out exact leakage location by using prime factor like 
longitude and latitude. Providers and Consumers are turning to the Internet of Thing, machine 
learning and deep learning algorithmic techniques to meet requirement. This is very wearisome 
task that the continuously look at the system and taking manually requirements. The Smart water 
meter nodes with hall sensors provide continuous measurements and warehoused in 
databasecaptured from the smart city water meter distribution grid. Thisresearch journal 
handlessmart water meter water distribution pipe line leakage detection and localization of faults. 
In order to find out leakage intensity estimation and exact leakage localization in water distribution 
pipelines the proposed frameworkuses the pulse rate, flow rate and quantity as prime factors with 
help of longitude and latitude.The various machine learning and deep learning algorithms are 
exhibits significantly better result in leakage detection and localization. 

Keywords:machine learning, deep learning, classification, smart water meters, leakage detection, 
leakage localization.  

I. INTRODUCTION 

Due to increase in population day to day the natural resource like water, air, soil and so on need to 
be restrain and preservation, so we have to use them wisely and efficiently in these days to 
preserve for the next generation. In order to address these issues a smart water network was 
introduced.  The main target of these approaches that provide water in reasonable cost and 
minimizing the water wastage.  One of  the emphasizing task for smart meter water distribution 
network faces the problems as measurable amount of the wastage water. The pour out in the smart 
meter water distribution grid might had occur either maintanace issues such as damaged made 
human indirectly, rust in the water pipe lines, iron cracks or irregular climate changes like extreme 

A Mining Approach for Water Pipe line 
Leakage Detection and Localization 
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Abstract— Smartphone usage has increased rigorously. Android is one of the most used operating systems in 
various smartphone worldwide. It is open-source and has chances of installing third-party applications 
without permission. Android is the most vulnerable operating system for a malware attack. This is a big threat 
to cyber security. In this paper, we make a dynamic analysis using android network traffic logs. We propose 
an ensemble modelled approach called XGBoost to detect malware and benign applications using the traffic. 
The proposed model is providing the accuracy of 92.28% and a Kappa coefficient of 0.83. Finally, some of 
the good set of features from android applications are outlined that helps us to label them as malware and 
benign. The proposed model is tested across various metrics and they are providing promising results. 

Keywords— Android, Malware, Benign, Ensemble Model, XGBoost, Kappa co-efficient, Detection 

I. INTRODUCTION 

In modern days, smartphones are an essential commodity 
of life. There many numbers of mobile applications 
providing various facilities to users. These mobile 
applications are installed on smartphones. The smartphones 
contain various numbers of sensors that are used by many of 
the applications that create a large number of complex data 
[8,12]. From 2008, an android made its place with the users 
due to its user-friendly features in applications. Android has 
access to user’s information. The leakage of these data 
destroys the user’s android privacy. Hence attackers are 
interested in these data. So, they are spreading Malware 
applications in the android market. 

According to the survey made by Kaspersky labs, 80 % 
of the smartphones uses android as their operating system. 
One million malware attacks on android devices were 
recorded in 2019. Malware is the program that disrupts the 
system operations and stores the users personal and financial 
information. In the Android platform, to overcome malware 
application it asks permission from the users while installing 
[11]. Permissions are offered on its personal because both 
malicious and benign requires the same set of permissions. 
Hence this is an ineffective way to detect a malicious 
application. A Framework must be created to classify 
malicious and benign applications This can be done by 
anyone of the two methods. 

 Static Analysis: It is a quick and inexpensive way to 
detect malware application by analysing the code. They 
analyse the variable usage, API calls, code sequences and 
statements. They can classify the application into malicious 
or benign without executing the application. 

Dynamic Analysis: It is an effective way to detect 
malicious or benign application by executing the applications 
in a controlled manner and watching its behaviour. Sandbox 
is commonly used for dynamic analysis. 

 We use dynamic analysis because of its efficiency. 
During the execution of any applications, few features will 
be recorded. All response and requests are recorded. This log 
is used to label the application into benign and malware. 

A. Working Procedure and Organization of paper 

Initially, we shape the dataset and remove all the 
outliers. Outliers are the numbers which are at the abnormal 
position other than the normal values. Then the data is 
normalized and standardized. Now the dataset is divided for 
training a testing part. The algorithm is trained and then 
predicted across various algorithms such as K-mean, 
Decision tree, Naive based, SVM, Ada-boost and XGBoost. 
By adopting standard metrics such as recall, precision, 
accuracy, F1 score which is also called as sensitivity and 
specificity to measure how efficient and to check the 
performance of our work by running the algorithm on 
dataset produce by reputed organizations. 

 
In the next portion, we discuss the remaining works of 

our paper as mentioned below. Section II deals with the 
bibliography that has been the base papers for the current 
work carried out in this paper, Section III emphasizes on 
design, methodology and implementation of the proposed 
algorithm, Section IV discusses results and analysis that 
includes metrics and performance evaluation with a 
different algorithm. Finally, the paper is ended by the 
conclusion in section V. 

II. LITERATURE SURVEY 

 Anshul Arora [2] et.al. has developed a detector to detect 
malware and benign applications using the rule-based 
classifier. Initially, they analyse the features according to the 
behaviour of network traffic. Then they distinguish the 
features depending on the importance. They build the 
classifier and train the traffic. The classifier is used to predict 
the traffic as malware or benign. This experiment is only 
specific to those malware which is connected to remote 
servers in the background. 

Westyarian et al. [3] use 205 malware and benign 
applications for analysis. They use kernel-level logs such as 
API system calls based on permissions for analysis. They 
make a correlation comparison that doesn’t affect the 
machine learning algorithm for detecting malware. They 
classify using SVM, J48 and random forest machine learning 
algorithms.  
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Abstract 

In the 21st century there has been many profound technological advances taking place, and there are 

also many advances in the field of medicine. Due to this, the life expectancy increased from 40-50 

years in the 19th century to 60-70 years in 21st century. Since 1950s due to the sudden rise in artificial 

intelligence, there is a lot of development in the medical field which has a great impact on the health 

conditions of human beings. The machine learning techniques are used in the medical field for further 

improvement. We are proposing the solution by using the different concepts of Artificial 

Intelligence/Machine Learning. We are implementing the components such as Disease Prediction and 

Medicine/Drug Recommendation based on the disease. In the proposed solution, the first component 

is based on entering the symptoms details which are used in to predict the disease by machine 

learning models like Logistic Regression, Support vector machine. Then based on the disease 

predicted and from the dataset provided, the medicines are prescribed and the results obtained are 

nearly with 95% accuracy. 

Key Words : machine learning, Random forest, support vector machines, Tkinter GUI, bagging, 

logistic regression, SQLite, drug prediction, symptoms 

——————————      —————————— 
 

1 INTRODUCTION 
 

1.1 HISTORY OF ARTIFICIAL INTELLIGENCE        
 

In the 21st century the technology has advanced and there have been a lot of changes in several fields 

including medical, military, commercial etc. In computer science, Artificial intelligence is defined as machine 

intelligence and with that we are able to make technological progress. The concept of artificial intelligence from 

1940’s to 1950’s where a handful of scientists from a variety of fields (Mathematics, psychology, engineering 

and computer science and linguistics) came up with a theory where machines could think by themselves without 

the human intervention. During the mid-1950 the subject of Artificial Intelligence was imbibed into general 

academic studies. Gradually the Concept of machine learning emerged and in 2010’s the Deep learning also 

emerged. 
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Abstract: 

Crowding within Emergency Departments 

(EDs) can have notable negative 

consequences for patients. EDs, therefore, 

got to explore the utilization of innovative 

methods to enhance patient flow and stop 

overcrowding. One potential method is the 

use of knowledge mining using machine 

learning techniques to predict ED 

admissions. This work will show the 

collected administrative data from two 

major acute hospitals to match contrasting 

machine learning algorithms in predicting 

the danger of admission from the ED. Here 

we use three common algorithms to create 

the predictive models: (1) logistic 

regression, (2) decision trees, and (3) 

gradient boosted machines (GBM). 

Drawing on logistic regression, we identify 

several factors associated with hospital 

admissions including hospital site, age, 

arrival mode, triage category, care group, 

previous admission within the past month, 

and former admission within the past year. 

This study highlights the potential 

advantage of three common machine 

learning algorithms in predicting patient 

admissions. Practical implementation of the 

models developed during this study in 

decision support tools would offer a 

snapshot of predicted admissions from the 

emergency department at a given time, 

allowing advance resource planning and, 

therefore, the avoidance of bottlenecks in 

patient flow, also a comparison of predicted 

and actual admission rates. 

Keyword: logistic regression, decision 

trees and gradient boosted machines 

I. INTRODUCTION 

Emergency department (ED) crowding can 

have serious negative consequences for 

patients and staff, like increased wait time, 

ambulance diversion, reduce staff morale, 

adverse patient outcomes like increased 

mortality, and cancellation of elective 

procedures. Previous research has shown 

ED crowding to be a significant 
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Abstract: With crime being one of the dominant aspects of our society, a huge number of crimes are 
committed on a daily basis and predicting what type of crime and where it is happening has become the major 
concern to society. In previous traditions, crime is usually predicted using historical data such as time , 
location ,type of crime, gender of victim,  these attributes are the only way of predicting a crime but in our 
paper we are trying to use voice data integrated into an application which can detect a potential victims voice 
and based on what the victim says the application will pick up on that and trigger an alert notifying anyone 
nearby in the area to come help the victim in trouble. The different voice inputs we provide can be used to 
develop the sound classification systems to overcome efficiency issues of the traditional systems. Our aim, in 
this paper, is to use the voice data analysis for classifying the different voice data based on the generated 
spectrograms of these voice data. We used the spectrogram analysis of voice data to train the convolutional 
neural network (CNN). This work uses one dataset named Speech commands dataset. This system was trained 
on this dataset, and the achieved accuracy was 82% in CNN. From this, it is concluded that the proposed 
approach for sound classification using the spectrogram analysis of sounds can be efficiently used to develop 
the sound classification. It is seen that artificial intelligence and deep learning models have shown its 
importance in almost all the fields and crime prediction is one of them. The ability to predict the crime which 
can occur in future can help the law enforcement agencies in preventing the crime before it occurs. The 
capability to predict any crime on the basis of voice data can be a game changer. Thus, the crime prediction 
and analysis methods are very important to detect the future crimes and reduce them. 

Keywords: crime prediction, CNN, voice prediction, audio processing 
 

1. INTRODUCTION 
Crime prediction and criminal identification are the major problems to the police 

department as there are tremendous amount of crime data that exist. There is a need of 
technology through which the case solving could be faster. We could do this with the help 
of machine learning, it came out that machine learning and data science can make the 
work easier and faster. The aim of this project is to make crime prediction using the 
features present in the dataset, specifically ‘Voice Data’. The dataset is extracted from the 
official sites and we used a few of our own voice data we gathered. With the help of 
machine learning algorithms and spectrogram.  We can predict whether a potential victim 
is in danger or not just with the voice alone, the application will detect if a victim is in 
danger or not, it can distinguish if a person is in trouble or not just with the data set we 
provide for it to train and test with. The objective would be to train a model for prediction. 
The training would be done using the training data set which will be validated using the 
test dataset. Building the model will be done using better algorithm depending upon the 
accuracy. The Convolutional Neural Network (CNN) classification and other algorithms 
like spectrogram analysis will be used for crime prediction. This work helps the law 
enforcement agencies to predict and detect crimes in India or anywhere that matter of fact 
which thus reduces the crime. 

 Crime prediction is an essential area of research to oversee criminal activities for the law 
and enforcement agencies. A vast amount of literature has been cited to identify and 
predict criminal activity. However, it is difficult to review the available shreds of 
evidence based on traditional literature. The aim is to figure out different techniques 
where technology can come into play, we have all seen law enforcement use only 
historical literature to predict hotspots of where crime occurs frequently which is 
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Abstract— In the recent past, Online Marketing applications have been a focus of research. Now-a-days we can observe a 
rapid growth of users on social media platforms which makes these platforms more suitable for Online Marketing. But still 
there are enormous challenges on the accuracy and authenticity of the content posted through social media. And if the social 
media business platforms are considered, majority of the users who try to add a market value to their own product face the 
problem of not getting enough attention from their target audience. Hashtags are super useful, not only do they help users 
find their desired product, they also help businesses reach their target audience. This paper focuses on providing trending 
hashtags for businesses to increase their reach in the market and also help users find their desired product. Firstly Data 
collection and preprocessing is done next few pre-trained model are selected for performing transfer learning, comparing 
results of various pre-trained models and choosing the best one and get the trending hashtags 
Keywords— hashtag generation, deep learning, social media analytics, social networks, automatic recommendation 

I. INTRODUCTION 
Now-a-days as most of the people are using social media, ordering clothes online, ordering food online etc., and on the other 
hand we can also see newly emerging businesses which strive to provide best quality products to its customers. But all these 
businesses fail to reach their target audience due to lack of knowledge about social media marketing[1, 7]. This is because 
social media is vast and also dynamic. So to solve this problem hashtags are at rescue. Hashtags are super useful, Not only do 
they help users find content, they also help recommendation systems to curate content to users, and that has intrinsic value in it. 
Better product recommendations means happier users and more happier businesses [10, 11]. There are many researches done 
and projects developed which generate a short caption on image provided but there are very fewer sources that talk about 
hashtags and their importance. As we know that social media is vast and tracking changes and finding the public interests is 
difficult and to solve this problem hashtags were introduced i.e., classifying the content on internet [8]. 

 
 

Figure 1 Like percentage vs No.of Hashtags(2020) 
 

There are many researches done and projects developed which generate a short caption on image provided but there are very 
fewer sources that talk about hashtags and their importance [9]. As we know that social media is vast and tracking changes and 
finding the public interests is difficult and to solve this problem hashtags were introduced i.e., classifying the content on internet. 
Since hashtags increase the reach and engagement of content, they are a great way to increase traffic on Twitter, Instagram, and 
other social media platforms. The purpose of this work is to develop a safe and efficient trending hashtag generating application 
for social media marketers (business users) which generates trending and relevant hashtags for user content. The main problem 
related to this paper is identifying the image and giving hashtags which are on top of search results in Instagram. Instagram does 
not allow users to scrape its posts in large number so to tackle this, transfer learning and Instaloader API are used in the paper. 

II. RELATED WORK 
The analysis phase in [1] was focused on gathering information about the existing systems and analyzing the weaknesses and 
strengths of the respective systems which lead to the concept of developing the new system. Requirements of the new system 
were clearly understood during the analysis phase. The research team identified main users of the “Trending Hashtag 
Generator and Image Authenticator” are social media marketers, promoters and their target audience [5, 6].  After conducting a 
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Abstract :  Social Networks became popular in recent times with the applications such as  facebook, twitter, wechat etc, which 
provides a platform to share wide variety of information in turn involved in many business models like target marketing. Social 
influence analysis (SIA) is a vast research field on the social networks that includes topics such as community detection, influence 
maximization and minimization, flow of influence, and individual influence. This project focuses on influence maximization 
problem, which is to select a subset of nodes, so that the spread of information could be maximized. However, the existing works 
were more focused to define influence propagation but did not consider the size of the influence node set. The size of the 
influence node set matters if it overlaps neighbor node set. Also the existing works considered positive influence dominant set 
while the negative influence is ignored. This paper developed a methodology that detects minimum sized maximum influential 
nodes in social network which also considers the percentages of positive and negative influences of the users in the community. 
 
 
IndexTerms - Social Networks, Influential Node set, Minimum Influential Node, Greedy algorithm 

I. INTRODUCTION 

A social network (e.g., Facebook, Google+, and Myspace) is composed of a set of nodes (such as individuals or 
organizations) theft share a similar interest or purpose. The social network is a powerful medium of communication for sharing, 
exchanging. and disseminating information, and for spreading influence beyond the traditional social interactions [1]. Since social 
networks emerged, they have significantly expanded our social circles and become a bridge to connect our daily physical life and 
the virtual web space. With the emergence of social applications (such as Flickr, Wikis, Netflix, and Twitter, etc.), a tremendous 
interest has focused on how social networks can be utilized effectively to spread ideas or information within a community. 
Capturing the dynamics of a social network is a complex problem, thus, it requires an approach to analyse the dynamics of positive 
and negative social influences that result from individual-to- individual and individual-to-group interactions. Individuals in a social 
network may have both positive and negative influences on each other. 

For example, within the context of gambling, a gambling insulator has a positive influence on his friends/neighbours. 
Moreover, if many of an individual’s friends are gambling insulators, then the aggregated positive influence is exacerbated [2]. 
However, an individual might become a gambler, who has a negative impact on his friends/neighbours. A social network is defined 
as a chain of individual and their personal connections. Expanding one’s connections with other people is a technique that can be 
used both for personal or business reasons. It is based on the concept of “six degree of separation”, where in any two people can 
make contact by a chain of most five mediators. Alternatively referred to as a virtual community or profile site, a social network is 
a website that brings people together share ideas and interest .this type of together to talk, share idea and interests this is knows as 
social media examples of social media is Discord, Quora, Vero, Flick etc. here comes about the opinion mining or sentiment 
analysis aims to determine the attitude of a speaker with respect to some topic or the overall contextual polarity of the document. 

This opinion mining is important because opinions are the key influences of our behaviours, our beliefs and perceptions of 
reality are conditional how other see the world. Whenever we need to make a decision we often seek out the opinion from others.it 
is the area of research that attempts to make automatic system to determine human opinion from text written in natural language 
and the process of analysing the text about a topic written in a natural language classify them as positive negative or neutral based 
on the human sentimental emotions opinion expressed in it. 

Social influence analysis is a vast research field that has attracted research interest in many areas we analyse social influence 
method including influence maximization and minimization flow of influence and individual influence. In a minimum sized 
positive individual domination set D, so that every other node has at least half of the its neighbours is considered, and while the 
negative influence is ignored. Most studies ignore negative influences among individuals and groups. For this a new optimization 
problem called the Minimum-sized Positive Influential Node Set (MPINS) selection problem is proposed to identify the minimum 
set of influential nodes such that every node in the network can be positively influenced by these selected nodes. In this paper a 
methodology is developed  that detects minimum size maximum influential nodes that means in social networks which also 
consider the negative influences of the user in the community. 

 

II. RELATED WORK 

Influence maximization is a classic optimization problem studied in the area of social network analysis and viral 
marketing [1]. Given a network, it is defined as the problem of finding k seed nodes so that the influence spread of the network 
can be optimized. Kempe et al. have proved that this problem is NP hard and the objective function is sub modular, based on 
which a greedy algorithm was proposed to give a near optimal solution [2]. However, this simple greedy algorithm is time 
consuming, which limits its application on large-scale networks. Heuristic algorithms generally cannot provide any performance 
guarantee [3, 4]. To solve this problem, in this paper they propose CoFIM, a community-based framework for influence 
maximization on large-scale networks. In our framework the influence propagation process is divided into two phases:(i) seeds 
expansion; and (ii)intra-community propagation. The first phase is the expansion of seed nodes among different communities at 
the beginning of diffusion. The second phase is the influence propagation within communities which are independent of each 
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Abstract :  A system that combines encryption standards with watermarking techniques to provide security 
to exchanged medical images is the main concern of this paper. The system is based on a hybrid algorithm 
that applies the techniques of encryption and watermarking to offer different security features to medical 
images transmitted between healthcare entities. Based on the proposed algorithm, the authenticity and 
integrity of the transmitted images can be verified either in the spatial domain or in the encrypted domain 
or in both domains. This is achieved by joining the watermarked image and its encrypted version after 
embedding two unique watermarks; one in the plain image and one in the encrypted image. The proposed 
algorithm makes use of the concept of bit planes where two images consist of 8-bit planes combined to 
form a single image having 16-bit planes. The algorithm provides high embedding capacity while keeping 
low computational complexity. 
Keywrds :  Digital Imaging and Communication in Medicine (DICOM), Reverse Data Hiding (RDH) 
Advanced Encryption Standard (AES). 
1. INTRODUCTION 
Telemedicine is the remote delivery of healthcare services, such as health assessments or consultations, 
over the telecommunications infrastructure. Today, the world has been digitalized [1] in all the ways. Every 
business units, government and private sectors, research [2] units are using the digital image as transferring 
mode for every critical data. As these images over the internet will not be secure, there is a need of image 
security. Currently, there exist various image security[3] techniques like encryption, watermarking, 
steganography, etc. This project combines both watermarking and encryption techniques to provide image 
security. To provide safe transmission of medical images [4] between different health entities, 
cryptographic techniques and digital watermarking technologies [5] have been widely used. In 
cryptography, encryption standards and digital signatures are used to provide confidentiality, authenticity, 
and integrity [6] to exchanged images. However, the medical images are subject to different types of 
manipulations and illegal redistribution once they get decrypted [7] at the receiving health entity. On the 
other hand, digital watermarking [8] techniques have been proposed in recent years for embedding 
information into objects such as images, audio signals, and video frames, which can be used for media 
notation, copyright protection, integrity, authentication, [10]and covert communication. Therefore, digital 
watermarking technologies can achieve authenticity and integrity by embedding control information 
watermarks in the digital objects, whereas confidentiality is not achieved. To compare the two 
technologies, digital watermarking [11] can be considered as pre protection mechanism; whereas 
encryption can be considered as a posteriori control mechanism as the image content is still available for 
interpretations [12] while the remaining is protected.The International Health Organisation (IHO) published 
some special standards that deals with the medical [13] data security issues. One such standard is Digital 
Imaging and Communication in Medicine (DICOM) [14]. It provides guidelines and mechanisms to the 
healthcare professionals and healthcare entities to achieve telemedicine security. The medical images are 
subject to different types of manipulations and illegal redistribution [15].To provides security for the safe 
transmission of medical images by using encryption with watermarking techniques. 
2. METHODOLOGY 

In this work, a data hiding algorithm based on watermarking and encryption techniques is used. 
The algorithm makes use of the concept of bit planes where it combines two images each consisting of 8-
bit planes in a single image consisting of 16-bit planes. The algorithm can be seen as employing encryption 
at the sender side where the two joined 8-bit plane images i.e.; the combined image has the encrypted and 
plain bit planes shuffled. On the other hand, it can be seen as employing decryption at the receiver side 
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ABSTRACT 

Brain Tumour is a cancerous or non cancerous mass growth of abnormal cells in the brain. MRI (Magnetic 

Resonance Imaging) technique is a medical imaging technique used in technology and radiology to form pictures 

of the anatomy and the physiological processes of the body. In this project a technique is proposed to pre process 

the MRI images for clearly detecting the location of the presence of lump and uses canny edge detection to detect 

the exact area of the tumour. Once the pre processing step is completed image noise is removed, apply the mean 

shift to develop a cluster and apply thresholding to develop a clearer image of the tumour. Then with the use of the 

fuzzy c algorithm, cluster centres are identified effectively. This project is based on image of the brain’s tumour 

and the normal brain. With the segmentation, it is possible to define the area of affected regions of the tumours and 

normal brains with a high degree of precision. For each step, there are numerous methods available and the 

methods providing the best results are chosen. 

Keywords: Medical image processing, MRI images, canny edge detection, fuzzy c-means, 

segmentation.  

 

1. INTRODUCTION 

Given any medical images, one of the non-trivial tasks is the analysis of the Brain Tumour Detection. 

When there is an increase in the count of abnormality or any unusual cells in the human brain, that 

condition is known as brain tumour. The tumours can be categorized in two forms and they are 

cancerous (malignant) and non- cancerous (benign) tumours, of which the benign are considered as 

slow increasing rumours and do not extend in the adjoining brain tumours. The malignant tumours are 

considered as the fast-increasing tumours and are capable to extend the surrounding brain. The normal 

brain cell is destructed by these tumours because of the generation of inflammation and thus applying 

pressure on the brain parts and rising pressure into the head. There are three common types of tumour: 

Benign tumour, Pre-Malignant tumour, Malignant tumour. 

A Magnetic Resonance Imaging (MRI) is one technique which is used in radiology to create the image 

of the anatomy and the physiological process of the body either health or disease, these scanners yield a 

very strong magnetic fields, radio waves and field gradients in order to create the pictures of the inside 

of the body. 

Digital Image Processing (DIP) is yet another method which is used to perform some operation on a 

image and the goal is to get an enhanced image or to extract some useful information from it, where the 
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     ABSTRACT 

Keeping hands clean is one of the most important ways to prevent infectious diseases, including COVID-19. 
Unfortunately, every individual does not always follow the World Health Organization (WHO) hand washing guidelines 
in their everyday work. In order to evaluate it, this system models neural networks for automatically recognizing the 
different washing movements defined by the WHO. 
This system trains the neural network on a part of a large dataset with the different washing movements. The preliminary 
results show that using pre-trained neural network models such as MobileNetV2, Xception for the task, it is possible to 
achieve >64 % accuracy in recognizing the different washing movements. The real time hand wash video is captured 
using a low resolution camera and the image frames are extracted from the video using OpenCV. Transfer learning is a 
method of reusing pre-trained model acquaintance for another task. In this module, pre-trained Xception model with deep 
convolution neural network layers is used to classify the images. Based on the classification results, screen time of each 
hand washing step is calculated based on count of number of frames for each step and then accuracy is calculated. 
The COVID-19 pandemic has reminded the world about the importance of effortless everyday practices such as correctly 
washing hands. This study leads towards a system that is able to help every individual to perform hand wash better and 
more reliably. 

 
Keywords: Convolutiona neural network, OpenCV, computer vision 

 

1. INTRODUCTION 
Maintain cleanliness of hands is one of the most important ways to prevent infectious diseases, including COVID-19. Hand 
washing guidelines proposed by World Health Organization (WHO). Unfortunately, even medical professionals often fail to 
follow these guidelines, which highly increases the chances of spreading infections. Before COVID years, it was anticipated that 
there were 4.1 million preventable medical-care related infections yearly in Europe, which cost 37 000 lives yearly. 
 
As a result, it is necessary to initiate automated quality control of hand washing everywhere with the goal to provide feedback on 
the performance of hand washing. One of the most competent ways of doing it is to deploy computer vision systems. Hand 
gesture recognition has already been applied to observe hand hygiene and hand-washing compliance of medical staff. However, 
these systems usually estimate the washing with a simple binary metric (done/not done) or use a single timer to detect its total 
duration. Neither is adequate to ensure proper cleaning of all palmar surfaces. To the best of our knowledge, it is currently not 
possible to automatically check whether the guidelines proposed by the WHO about hand washing are being followed, despite the 
ubiquity of these (or similar) guidelines. Such a situation is unacceptable, as while compliance with the guidelines is necessary to 
make sure safety of both patients and medical staff, medical professionals may forget, avoid performing, or cut short these 
activities in real-world clinical settings due to their workload and lack of time. 
 
The solution to this problem is automated quality control with real-time feedback, which would be helpful both for teaching the 
correct movements, and reminding about them in clinical practice. This system presents such an automated system that accounts 
not only for the total time, but also for the duration of each of the different washing movements. 

 
A system[1] that foresee a smart hospital capable of increasing operational efficiency and improving patient care with less 
spending. They proposed a non-intrusive vision-based system for tracking people’s activity in hospitals. They evaluated the 
method for the problem of measuring hand hygiene compliance. Empirically, this method outperforms existing solutions such as 
proximity-based techniques and covert in- person observational studies. They present an intuitive, qualitative results that analyze 
human movement patterns and conduct spatial analytics which convey the method’s interpretability. Here the first step towards a 
computer-vision based smart hospital and demonstrates promising results for reducing hospital acquired infections. One major 
problem that smart hospitals can help address is the prevention of hospital acquired infections HAIs. One in twenty-five patients 
admitted to a hospital suffer from HAIs, costing hospitals billions of dollars per year. Proper hand hygiene is a significant part of 
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Encryption and Arnold Transform  
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Abstract: Internet has caused an extraordinary increase in the transfer and sharing of digital data like text, videos, images, 
audio, etc. over it. However, with the advent of modern access technology, multimedia data is more prone to security risks as data 
can be modified or redistributed without prior permission. Chaotic encryption-based blind digital image watermarking technique 
applicable to both grayscale and colour images. Discrete cosine transform (DCT) is used before embedding the watermark in the 
host image. Arnold transform is used in addition to chaotic encryption to add double-layer security to the watermark. Three 
different variants of the proposed algorithm have been tested and analysed. The simulation results show that the proposed 
scheme is robust to most of the image processing operations like joint picture expert group compression, sharpening, cropping, 
and median filtering. To validate the efficiency of the proposed technique, the simulation results are compared with certain state-
of-art techniques. 
Keywords:  Discrete cosine transform, Image Processing Techniques, Chaotic Encryption, Digital watermarking, Arnold 
Transform. 

I. INTRODUCTION 
We are living in an age where the Internet has such a great impact on our lives, that we are dependent on it in every aspect. This 
internet has transformed the entire world into a global village and in last few years, there has been an extraordinary increase in the 
transfer and sharing of digital data like text, videos, images, audio, etc. over it. However, with the advent of modern access 
technology, multimedia data is more prone to security risks as data can be modified or redistributed without prior permission. The 
security risks may include copyright violations, piracy, hacking, unapproved production and distribution, information theft and 
several other statistical and differential attacks. According to the Motion Picture Association of America (MPAA) and the Institute 
of   Policy Innovation (IPI), billions of dollars and thousands of jobs are lost annually due to piracy and copyright violation faced by 
movie, music and software industries. 
 
A. Image Processing Techniques 
Image enhancement operations improve the qualities of an image like improving the image’s contrast and brightness characteristics, 
reducing its noise content, or sharpen the details. This just enhances the image and reveals the same information in more 
understandable image. It does not add any information to it. 
Image restoration like enhancement improves the qualities of image but all the operations are mainly based on known, measured, or 
degradations of the original image. Image restorations are used to restore images with problems such as geometric distortion, 
improper focus, repetitive noise, and camera motion. It is used to correct images for known degradations.   
Image analysis operations produce numerical or graphical information based on characteristics of the original image. They break 
into objects and then classify them. They depend on the image statistics. Common operations are extraction and description of scene 
and image features, automated measurements, and object classification. Image analyze are mainly used in machine vision 
applications. 
Image compression and decompression reduce the data content necessary to describe the image. Most of the images contain lot of 
redundant information, compression removes all the redundancies. Because of the compression the size is reduced, so efficiently 
stored or transported. The compressed image is decompressed when displayed. Lossless compression preserves the exact data in the 
original image, but Lossy compression does not represent the original image but provide excellent compression. 
Image synthesis operations create images from other images or non-image data. Image synthesis operations generally create images 
that are either physically impossible or impractical to acquire. 
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Abstract—Coronavirus disease (covid-19) is a global pandemic, and every country is actively fighting against the virus. It is 
an effective way to prevent the spread of the virus in finding the person with abnormal temperature promptly to perform the 
further medical observation. However, the traditional method of temperature measurement has low efficiency and accuracy. 
Body temperature acting as important role in medicine, several diseases is characterized by a change in human body 
temperature. Monitoring body temperature also allows the doctor to track the effectiveness of treatments. But current 
continuous body temperature measurement system is mainly limited by reaction time, movement noise, and labour 
requirement. In addition, the traditional contact body temperature measurement has the problem of wasting consumables 
and causing discomfort. To address the above issues, we present a non contact, automatic system using a single thermal non-
contact sensor. The Proposed Covid prevention method scans body temperature through MLX9014 Contactless Temperature 
Sensor and sends the data to Raspberry pi model 3+ architecture. Our application takes data from MLX9014 and analyzes it 
to see whether the temperature is greater than 370 Celsius , which then captures the image through pi camera.  
Keywords—Raspberry pi model 3+, MLX90614 Contactless Temperature Sensor, pi camera model 

I. INTRODUCTION 
The motivation behind this project is that if we can take the help of IOT to measure the skin temperature in a contactless manner 
based on the pi camera input, it would be helpful to increase our safety. If deployed correctly, the temperature detector could 
potentially be used to help ensure our safety. The model can be applied to the camera in densely populated areas, essential 
districts, large-scale industries to scan the people's faces to ensure whether they have the temperature on their face. It can be 
applying to communities, business buildings, schools, hotels, scenic spots, transportation hubs, and other public service 
places.[2] 
Covid-19 is the major pandemic, we are facing these days, finding the person with abnormal temperature plays a major role in 
maintaining safety and avoiding the spread of Covid. So, to overcome this issue we need a device to find the body temperature 
of a person, increasing accuracy up to 75 % to 80 %.  
The solution enables the user to identify individuals with an elevated skin temperature efficiently and effectively. An elevated 
skin temperature is an indicating symptom of an infectious disease. It is noncontact based which prevents the chances of cross-
infection. [3] 

II. METHODOLOGY 
In our approach we try to build a model which takes input from the live camera image and detect the face and screen the body 
temperature. The accuracy to which the body temperature is predicted mainly depends on the sensor. 

A. Raspberry Pi 

The Raspberry Pi is a low cost, credit-card sized computer capable of computing, and uses Graze and Python languages. It can 
be plugged into a computer monitor or TV and uses a keyboard and mouse as input devices. It can replace a desktop computer, 
from browsing the internet, CAD modelling, frolicking high-definition video and games, and word-processing. To use a 
raspberry pi for various application an SD Card, display and connectivity cables, keyboard and mouse, power supply and 
internet connection are required.[4] 

B. MLX90614  

The MLX90614 is a Contactless Infrared (IR) Digital Temperature Sensor as shown in Figure 2.4.3 that can be used to measure 
the temperature of a particular object ranging from -70° C to 382.2°C. The sensor uses IR rays to measure the temperature of the 
object without any physical contact and communicates to the microcontroller. 

C. Pi Camera   
1) Insert pi camera module to raspberry pi.  
2) Launch the Application 
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Abstract: TeraSort is one of Hadoop’s widely used benchmarks. Hadoop’s distribution contains both the input generator and 
sorting implementations: the TeraGen generates the input and TeraSort conducts the sorting. We focus on the comparison of 
TeraSort algorithm on the different distributed platforms with different configurations of the resources. We have considered the 
parameters of measure of efficiency as Compute Time, Data Read, Data Write, Compute Time, and Speedup. We have conducted 
experiments using Hadoop map reduce and Spark (Java). We empirically evaluate the performance of TeraSort algorithm on 
Amazon EC2 Machine Images, and demonstrate that it achieves 3.95 × - 2.4 × speedup, compared with TeraSort, for typical 
settings of interest. 
Keywords: TeraSort, Amazon Machine Image (AMI), Hadoop, Spark and Java 

I. INTRODUCTION 
A. First we use hadoop-mapreduce-examples-2.7.4.jar (hadoop sample program) to generate 128GB and 1TB file in HDFS 

directly. Then we use map reduce program to sort each file. 
B. We split the program into three parts. 
C. Main function: it has main function to run the program. In the beginning [1] , it created a job instance then start to set mapper, 

combiner and reducer function in this job. Finally, it implements each function to sorting the data. To achieve the peak 
performance, the program also calls combiner, which grouped data in the map phase. 

D. Mapper function: it split each line of data in <key, value> pair, which key is first 10 characters, and value is remaining 
characters. Then it passed all <key, value> pair on combiner function. 

E. Reducer function: it took the grouped data from combiner as input and sorting all of the values associated with that key. 

II. CONFIGURATION SETUP 
A. Amazon machine image (AMI) Specifications 
1) Ubuntu Server 18.04 LTS (HVM), SSD Volume Type - ami-82f4dae7 
2) Ubuntu Server 18.04 LTS (HVM),EBS General Purpose (SSD) Volume Type. Support available from Canonical 
3) With 128GB terasort, we used Amazon ubuntu image 1 x i3.large instance. 
4) i3.large (9 ECUs, 2 vCPUs, 2.3 GHz, Intel Broadwell E5-2686v4, 15.25 GiB memory, EBS only) 1 x 475 (SSD) 
5) With 1TB terasort, we used Amazon ubuntu image 1 x i3.4xlarge instance. 
6) i3.4xlarge (53 ECUs, 16 vCPUs, 2.3 GHz, Intel Broadwell E5-2686v4, 122 GiB memory, EBS only) 
7) With 1TB terasort in cluster, we used Amazon ubuntu image 8 x i3.large instance. i3.large (9 ECUs, 2 vCPUs, 2.3 GHz, Intel 

Broadwell E5-2686v4, 15.25 GiB memory, EBS only) 1 x 475 (SSD) 
8) Environment setting: java-8-openjdk-amd64, hadoop-2.7.4 
9) We mounted the EBS volume to boot and combine the disks into a RAID-0 to achieve the best possible performance. 

III.  EXPERIMENTS 
A. Experiment -1 
1) Experiment Setup: Before running 128GB data set, we installed java environment and hadoop package. Then we start to set 

each hadoop configuration file hdfs-site.xml, mapred-site.xml, core-site.xml and yarn-site.xml. Next we setup environment 
variables in ./bashrc and hadoop-env.sh. Then we can format namenode and start hadoop framework. We started testing small 
dataset like 1GB file to check hadoop is mounted successfully. Then we tested 128GB [2] using 1 mapper and 1 reducer, but it 
was fail due to lack of disk size. So we mounted 300GB EBS to accommodate datanode and namenode files and 400 GB EBS 
for temperate data which is generated from map reduce program. The result is shown in Figure 2 to compare experiment 2 
results. 
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Abstract :  Recognition and Annotation of places of interest for real-time places-of-interest (POI) for smartphone photos, with the 
availability of online geo-tagged images for POIs as knowledge base. A “Spatial+Visual” (S+V) framework which consists of a 
probabilistic field-of-view(pFOV) model in the spatial phase and sparse coding similarity metric in the visual phase to recognize 
phone-captured POIs. An offline Collaborative Salient Area (COSTAR) mining algorithm to detect common visual features (called 
Costars) among the noisy photos geotagged on each POI, thus, to clean the geotagged image database. The mining result can be 
utilized to annotate the region-of-interest on the query image during the online query processing. Besides, this mining procedure 
also improves the efficiency and accuracy of the S+V framework. Furthermore, by extending the pFOV model into a Bayesian 
FOV(βFOV) model which improves the spatial recognition accuracy by more than 30% and further alleviates visual computation. 
From a Bayesian point of view, the likelihood of a certain POI being captured by phones is a prior probability in pFOV model 
which is represented as a posterior probability in βFOV model. Experimenting in the real-world and Oxford 5K datasets show 
promising recognition results. To provide a fine-grained annotation ground truth, a new dataset is labeled based on Oxford 5K and 
made it public on the web. COSTAR mining technique outperforms state-of-the-art approach on both dataset. 
 
IndexTerms - COSTAR, Bayesian network, probabilistic FOV model, sparse-coding visual matching technique. 

I. INTRODUCTION 

The wide proliferation of smartphones, the world is being captured through millions of phone cameras, and then displayed in 
images via Internet social applications (e.g. Facebook and Flickr) to an enormous audience[1]. These images, ever increasing in 
numbers at an unprecedented rate, comprise a rich and useful cyber data-source for the physical world. Think of a tourist visiting 
an unfamiliar city holding a GPS-equipped smartphone. Upon taking a photo of a place (e.g. a building) using their mobile phone, 
the smartphone will automatically show the name of the place and highlight its region in the screen in real-time. This Knowing 
Camera Prototype System project, which aims at developing a system for recognizing and annotating outdoor Places-of-Interests 
(POIs) captured in smartphone photos, relying on geo-tagged photos from online services. Sometimes even when we book a cab, 
it does not allow us to choose an exact location [2], e.g : House addresses. Visitors not just from other states or countries, even 
the local people do not have a very clear idea of the locations and nearby places to eat or hangout. It is a tedious task to search 
for the place on google, then search for restaurants nearby again. 
 

II. Problem Definition 
The target of KC is to identify the POI name and annotate its salient region given a query photo. More formally, we rely on 

two databases:  

(1) a POI database denoted by P, where each point p ∈ P has a geolocation p.loc; and  

(2)  an image database denoted by S, where each photo s ∈ S has a geotag location s.loc and is also associated with one POI in P. 

Then, given a query q that contains a query image q.img[1], and its camera geometries stored in q.fov, the goal is:  

(3)  to recognize the POI q.poi ∈ P being captured in the smartphone photo;  

(4)  to annotate the respective screen region[3] in q.img by finding a set of local feature points D = {d|d ∈ q.poi} where d ∈ q.poi 

means that the feature point d is in the POI region in the query photo q.img. It address the first problem by presenting a general 

“spatial + visual” (S+V) framework. Then extends the work to solve the second problem with a COSTAR mining algorithm. 

Notably, the output of the mining algorithm can be used as feedbacks to further enhance the solution to the first problem, 

namely POI recognition. 

III. Objective of this Approach 

Generally, existing techniques for POI recognition can be classified into two categories, the spatial techniques and the visual 

ones[1]. It is important to note that although the query contains GPS location, it cannot be directly used to identify the target POI 

due to two reasons:  

(1) GPS is known to be erroneous because of uncertainty[4].  

(2) even though the GPS is of high accuracy, the target POI that the smartphone captures may not match its GPS location (e.g. we 

are standing at the region of some POI while targeting at another POI). Thus, the spatial approach usually restricts the POI candidates 

as whose locations are within the boundary of the field-of-view (or FOV1) of the camera[5].  
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ABSTRACT 

Agriculture is the main source of livelihood for many people in India but very little advancement is done in agriculture to 

improve the field and tackle issues like irrigation and leaf disease detection. With the advancement of IoT there is a chance 

of creating an IoT based system which helps the farmers to monitor the moisture content of soil, temperature around the 

field, water level in the tank and by using these values the motor will be turned on/off automatically which helps in 

improving the quality of the crops. Leaf Disease Detection in agriculture is being done manually for many years. This 

process can be done automatically using deep neural networks. The tomato crop is a significant staple in the Indian market 

with high business esteem and is delivered in enormous amounts. Diseases are impeding to the plant's health which thusly 

influences its development. To guarantee negligible misfortunes to the developed harvest, it is essential to direct its 

development. There are various sorts of tomato diseases that focus on the yield's leaf at a disturbing rate. This paper 

receives a slight variety of the convolutional neural system model called inception V3 to recognize and distinguish ailments 

in tomato leaves. Neural network models employ automatic feature extraction to aid in the classification of the input image 

into respective disease classes. This proposed framework has accomplished a normal exactness of 90-93 % showing the 

attainability of the neural system approach significantly under negative conditions. Hence the paper provides an insight of 

creativeness to the researchers to develop an integrated smart irrigation and leaf disease identification system that gives 

successful results in real-time. 

KEYWORDS: Bluetooth, CNN (Convolutional Neural Network), Raspberrypi, WSN(Wireless Sensor Network), Zigbee 
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INTRODUCTION 

In the current era, farmers have used irrigation technology in the control of the intertwine theme, in which farmers irrigate 

from island to time. This process sometimes uses too much water. Automated irrigation planning in relation to manual 

irrigation based on direct soil water measurements has been shown to be valuable in continued water use. Watering plants 

is usually a very lengthy process and should be completed within a reasonable time. 

Nowadays, some organizations use technology to reduce the number of workers and the time needed to water the 

plants. With such systems, control is very limited and many resources are still wasted. One of these resources is the 

excessive use of water. This method represents massive losses as the amount of water exceeded the requirements of the 

plants. Excess water is discharged through the pores of the pots, or it passes through the soil in the fields. An automated 

irrigation system can prove to be an effective solution to these shortcomings. Early detection of diseases helps save the 
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Application of bioelectrochemical systems to regulate and accelerate the 
anaerobic digestion processes 
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H I G H L I G H T S  G R A P H I C A L  A B S T R A C T  

• BES integrations can enhance process 
capability and economic viability of AD. 

• Microbe-electrode interactions for 
product syntheses in BES are reviewed. 

• Microbial and electrochemical processes 
are reviewed for various valuable 
products. 

• Upscaling considerations and future 
perspectives of BES-AD are identified.  

A R T I C L E  I N F O   

Handling Editor: Eldon R Rene  

Keywords: 
Anaerobic digestion (AD) 
Bioelectrochemical systems (BES) 
Integration technology 
pH stability 
Resource recovery 

A B S T R A C T   

Anaerobic digestion (AD) serves as a potential bioconversion process to treat various organic wastes/wastewa-
ters, including sewage sludge, and generate renewable green energy. Despite its efficiency, AD has several 
limitations that need to be overcome to achieve maximum energy recovery from organic materials while 
regulating inhibitory substances. Hence, bioelectrochemical systems (BESs) have been widely investigated to 
treat inhibitory compounds including ammonia in AD processes and improve the AD operational efficiency, 
stability, and economic viability with various integrations. The BES operations as a pretreatment process, inside 
AD or after the AD process aids in the upgradation of biogas (CO2 to methane) and residual volatile fatty acids 
(VFAs) to valuable chemicals and fuels (alcohols) and even directly to electricity generation. This review presents 
a comprehensive summary of BES technologies and operations for overcoming the limitations of AD in lab-scale 
applications and suggests upscaling and future opportunities for BES-AD systems.   

1. Introduction 

Anaerobic digestion (AD) is a conventional process for the biocon-
version of organic matter/CO2 to biogas that has great potential to 

recover a spectrum of biobased products (Appels et al., 2008; Zhou et al., 
2017). It is generally known as a controllable and sustainable way to 
treat sewage sludge compared with other disposal routes such as landfill 
and composting. However, the rate and efficiency of AD are low, 
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Abstract
The current study aimed to investigate the concurrent production of astaxanthin and lipids using Chlorella sorokiniana under
mixotrophic conditions in an external loop airlift photobioreactor (ELAPB). Supplementation of Fe into the media in the red
phase (stress phase) induced the astaxanthin production. The maximum yield of 154.36mg L was obtained by the end of the red
phase, which is equivalent to 3.4% of the dry biomass weight. The role of reactive oxygen species in the formation of astaxanthin,
which protects the microalgal cells from different oxidative stress, has been elucidated. Apart from astaxanthin, unsaturated fatty
acids (81.34%) were also produced with excellent biodiesel properties. Unsaturated fatty acids viz., palmitoleic acid (16:1), have
resulted in high yields (22.85%), followed by linoleic acid (18:2), 28.27%; oleic acid (C18:1), 14.38%; and eicosapentaenoic acid
(20:5), 4.49%. Hence, the simultaneous production of high value-added products, viz., astaxanthin, and lipids makes the whole
process economically viable and environmentally sustainable and elevates the commercial potential during scale-up. The
astaxanthin radical scavenging activity was also assessed by H O assay, and the maximum scavenging activity was determined
as 91%. The study confers the potential advantages of algal cultivation for high-value commercial product synthesis towards
additional revenue generation and development of an efficient microalgae-based biorefinery process.

Keywords Carotenogenesis . Scavenging activity . Astaxanthin . Lipid content . Chlorella sorokiniana . Transesterification .

BG11 . Airlift bioreactor

1 Introduction

Carotenoids are groups of pigments produced naturally de
novo in plant species and a few other limited quantities of
photosynthetic organisms, including microalgal species, some
species of fungi, and bacteria. In the human body, carotenoids
act as antioxidants [1, 2]. As per the Physician Commission
for Responsible Medicine, they have excellent anti-cancer ca-
pabilities [3]. Astaxanthin is an orange-red colored pigment
that belongs to the family of carotenes. It is collected from
various natural sources such as Haematococcus, crab shells,
yeast, trout, krill (Euphausia superba), crayfish (Pandalus
borealis), and free-form salmon fish, monoesters, and di-
esters [4–6]. Chemically, astaxanthin is manufactured as a
racemic mixture from petroleum products and contains a con-
siderable proportion of the stereoisomers without biological
processes. Nevertheless, the advancement of a biological pro-
duction method to provide an alternate route for the keto-
carotenoid is of great importance.

Highlights • Chlorella sorokiniana is found as a potential microalgal
species for the production of astaxanthin.
• The addition of ROS to the growth medium produced astaxanthin in the
stress phase.
• Simultaneous lipid and astaxanthin production were favoured in the
mixotrophic mode of cultivation, encouraging biorefinery concept when
scaled up
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a b s t r a c t 

Ceric ammonium nitrate (CAN) oxidation of bicyclic monoterpenes (BMT) such as borneol 
(BORN), isoborneol (IBORN) and camphor (CAMP) in aqueous acetonitrile medium did not 
proceed even under reflux conditions and mineral acid-free conditions. But addition of mi- 
celle forming surfactants (M) like sodium dodecylsulfate (SDS), cetyltrimethylammonium 
bromide (CTAB), and Triton X-100 accelerated the rate of oxidation. Kinetics of oxidation 
of the reactions revealed first order dependence on both [CAN] and [BMT]. Mechanism of 
oxidation has been explained through the participation of micelle-bound oxidant (M-CAN) 
and bicyclic monoterpene in the slow step. 

© 2021 Elsevier B.V. All rights reserved. 

Specifications table 

Subject area Physical Organic Chemistry, Chemical Kinetics, Reaction mechanism 
Compounds Bicyclic monoterpenes 
Data category Kinetics, micellar catalysis, and Spectroscopic 
Data acquisition format Analysis of kinetic and spectroscopic data etc. 
Data type Experimental 
Procedures Reaction Kinetics, Micellar catalysis, Determination of order with respect to [Reactants], evaluation of activation 

parameters related interpretations 
Data accessibility State if data is with this article or in public repository. If public repository, please explicitly name repository and 

data identification number and provide a direct URL to data 

1. Rationale 

Cerium (IV) ammonium nitrate (CAN) is placed as one of the most important one-electron oxidants, as well as Lewis acid 
catalysts in the family of lanthanides in the form of Ln (IV) [1] . The ground state electronic configuration of cerium (Ce) is 
[Xe]4f 2 6s 2 , while that of the Ce + 3 ion is [Xe]4f 1 . The enhanced stability of the vacant f shell in Ce + 4 accounts for the ability 
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Influence of Trace Metals concentration on Methane generation using 
Microbial Electrochemical Systems 
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A B S T R A C T   

The biomethane generation in microbial electrosynthesis systems (MESs) was affected by the addition of trace 
metals (TMs) during biocatalyst’s metabolic activity. The functional role of various TMs (Mg2+, Fe2+, Ni2+, Zn2+, 
Co2+, Mn2+, and Mo2+) in regulating the CH4 production potential of a biocatalyst was evaluated under three 
different ranges of TM concentrations, and their performances were compared with the control operation (no 
trace metals). The TM level in a relatively medium concentration range exhibited the best efficiency and could 
enhance the CH4 production and currents generation by 3.9 and 7.7 folds higher than the values from the control. 
Cyclic voltammogram profiles depicted increment in redox catalytic currents during MES operation with TMs 
and also supported the involvement of mediators towards CH4 generation. The optimum TM concentrations 
could enhance MES performance as a constituent of ferredoxin and hydrogenase linked to energy metabolism.   

1. Introduction 

From an industrial perspective, CO2 is a valuable feedstock for the 
generation of building block chemicals such as formate, alcohols (e.g., 
methanol and ethanol), and gases such as CH4 [1]. However, as CO2 is a 
stable molecule, its conversion in the abiotic process to a value-added 
product requires a more extensive energy input due to overpotentials 
and multielectron reduction steps. In this regard, several researchers had 
exploited the electrochemical and biological systems to catalyze the CO2 
[2,3]. In particular, the biological reduction of CO2 with the use of mi-
croorganisms and enzymes assists in an eco-friendly sustainable 
approach. Moreover, the biological CO2 reduction is highly interested in 
the industrial sector due to ambient operational conditions such as 
temperature and pressure. Also, the microbes are self-regenerative cat-
alysts, and therefore, they are much more suitable for long term oper-
ations of CO2 reduction systems [1,4]. 

In this regard, several studies have tested microbes’ usage for the 
conversion of CO2 towards biosynthesis along with equivalent supple-
mentation of H2 artificially. In the early 1980s, several researchers had 
grown numerous microbes using CO2 as a carbon source in the anaerobic 
fermentation process. Tanner et al. [5] demonstrated the growth of 
Clostridium lungdahlii for acetate generation by using H2 and CO2. Liou 

et al. [6] exhibited Clostridium species’ growth for the generation of 
alcohols and products such as acetate from CO2 and H2 along with other 
sugars as carbon support. In further, Logan [7] suggested applying these 
microbes in microbial electrochemical systems (MES) to produce sugars, 
alcohols, and CH4 without external H2 supply. Biological reduction of 
inorganic carbon (CO2) has been piqued from the last decade in the field 
of microbial electrochemical systems as a valuable strategy for cyclic 
carbon reuse [8]. Also, MES technology opens a new prospect in the 
tunability of product formation with variation in potential applied [9]. 
Furthermore, MES can open new possibilities in combining renewable 
energy, viz., solar and wind power, to the biological systems to achieve a 
self-sustainable biorefinery process. 

The external supplementation of H2 to generate the CH4 makes the 
anaerobic fermentation process unfavorable due to high operational cost 
and energy loss from storage and transport [10,11]. As an alternative 
method, the generation of CH4 by direct electrochemical reduction of 
CO2 by microbes without any external addition requirement of H2 in 
MES is preferable. This would offer a bioelectrocatalytic direct CO2 
reduction without any need of additional mediators and supplementary 
processes such as water splitting to enable energy storage in the form of 
valuable products. To our knowledge, the first study on the CO2 
reduction to generate CH4 bioelectrochemically in MES without the 
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Abstract
A new series of ( ±)-(3-(3,5-dimethyl-1H-pyrazol-1-yl)-6-phenyl-6,7-dihydro-5H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazin-
7-yl)(phenyl)methanones were efficiently synthesized starting from 4-amino-5-hydrazinyl-4H-1,2,4-triazole-3-thiol 1, acetyl 
acetone 2, various aromatic and heterocyclic aldehydes 3 and phenacyl bromides 4. All the newly synthesized compounds 
were tested for their antiviral and antitumoral activity. It was shown that subtle structural variations on the phenyl moiety 
allowed to tune biological properties toward antiviral or antitumoral activity. Mode-of-action studies revealed that the anti-
tumoral activity was due to inhibition of tubulin polymerization.
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Abstract—Lattice structures are brilliant aspirants for 
light-weight and energy absorbing usages similar to personal 
shielding apparatus. The assembly of lattice structure is 
promptly accomplished via 3D printing apparatus to fabricate 
a product with low weight and amazing mechanical assets such 
as good-strength and high-energy absorption. In this paper, 
numerous vital features of lattice design and fabrication by 
3Dprinting methods and their application for different 
materials are discussed.  

Keywords—3D printing, lattice structures, additive 
manufacturing 

I. INTRODUCTION  
Lattice structures have numerous intrinsic benefits such 

as lightweight, superior specific strength, rigidity. Lattices 
are extensively explored for making lightweight panels, 
cylinders and beams in aerospace engineering [1–3]. Lattice 
structures with hierarchical configuration are capable of 
bearing load. Lattice structures with exclusive low weight 
and superior strength have been meritoriously utilized in 
building sectors. Standard lattice framework is fabricated 
with a huge quantity of uniform elements [4]. Mechanical 
assets of Lattice structures have been explored for their 
unique properties such as lightweight character, good 
specific stiffness, strength and admirable performance [5-6]. 
Lattice systems with faults, deficiencies are rich in 
surroundings [7]. The disorders in lattice systems 
significantly affect their mechanical properties such as 
elastic and fracture properties [8]. They take part in a 
momentous task in attaining fuel effectiveness for the 
aerospace and automotive productions [9]. Lightweight 
materials such as Honeycombs, foams, and truss lattice 
structures are explored due to their numerous applications 
[10]. 

A lattice structure made up of repeat structural 
constituents is known as cellular structure or unit cell 
structure. Ordered and stochastic are the diverse cellular 
arrangements. Stochastic lattices are made-up of 
asymmetrical, arbitrary shaped cells of open or closed type. 
Ordered lattices are formed by arranging identical 2D or 3D 
cells in a periodic manner [11]. Adjacent cells share the 
common wall also known as strut, and struts of different 
cells merge at nodes. The inner profile of these lattice 
structures can be in different geometric shapes depending 
upon the application [12]. Lattice structures of various cell 
geometries and strut shapes have been employed in medical, 
material science and engineering applications [13-15].  

Modern additive manufacturing technologies include 
laser based methods like Metal Laser Sintering and 
Selective Laser Melting to manufacture lattice structures 
with required properties. By using these manufacturing 
techniques and CAD software, different 3D lattice core 
structures are produced [16]. 

Design and development of the products with less 
substance utilization, trouble-free modern procedures, and 
low energy expenditure are more essential for engineering 
and industrial applications. Natural resources are exploited 
for sustainable utilization of material and energy. Nature 
designs numerous cellular structures because of its porous 
and low volume fraction properties. Honeycomb, foam, 
trabecular bone, and wood are the few of the examples of 
cellular structures. Bone has a cellular structure and similar 
strength as cast iron with light weight which can used in 
engineering applications. If identical stresses are applied on 
bone, it can able to form approximately equiaxed cells. Cork 
is interesting natural cellular structure with outstanding 
physical properties with light weight [1]. Production of 
cellular structure-based design is difficult to manufacture 
via traditional procedures. But, the fabrication of lattice with 
difficult geometry can be developed via additive 
manufacturing techniques proficiently and rapidly [17]. 

Redesign of Additive manufacturing constituent can be 
attained with lightweight cellular structures or lattices [18-
19]. The benefits associated with the lattice structures is 
effortless to realize in CAD model, ability to take up huge 
quantity of deformation energy as desired, which can be 
utilized in packing materials and personal protective 
equipment. The progress of 3D printing expertise is hopeful 
for the fabrication of metallic and non-metallic materials 
with Low cost, competent production, Light weight, fine 
mechanical properties [20]. The lattice structures, made-up 
of different materials and they have various applications 
compared to conventional materials due to their porous 
mature. 3D printing processes are effective in producing 
lattice structures of desired porosity [21]. Even the complex 
geometries are easily produced with the 3D printing 
methods [22]. Fused Deposition Modeling (FDM) , 
Selective Laser Sintering (SLS) and Stereo Lithography 
(SLA) are the well-recognized 3D printing methods [23-25]. 
Due to high geometric complexity, conventional CAD 
model optimization procedures are not enough for designing 
the cellular-based lattice structures. Finite element analysis 
method is employed for the better design and analysis of 
these structures (Fig. 1) [26]. This paper targets to deliver a 
review on the various metal and non-metal lattice structures 
and their mechanical properties, 3D printing technologies as 
well as the engineering applications.  

Authorized licensed use limited to: Chaitanya Bharathi Institute of Tech - HYDERABAD. Downloaded on September 16,2021 at 07:22:05 UTC from IEEE Xplore.  Restrictions apply. 



626

ISSN 1023-1935, Russian Journal of Electrochemistry, 2020, Vol. 56, No. 8, pp. 626–629. © Pleiades Publishing, Ltd., 2020.
Published in Russian in Elektrokhimiya, 2020, Vol. 56, No. 8, pp. 687–691.

Synthesis and Electrochemical Analysis of Li3Ti0.75(MoO4)3 Phase 
with Lyonsite Structure

D. Saritha*
Department of Chemistry, Chaitanya Bharathi Institute of Technology, Hyderabad, 500075 India

*e-mail: sarithaiitm@gmail.com
Received July 19, 2019; revised October 10, 2019; accepted December 10, 2019

Abstract—Li3Ti0.75(MoO4)3 compound crystallizes in lyonsite type structure. The structure was prepared by
the solid state reaction method. Electrochemical lithium insertion was performed into sample for the first
time. Preliminary studies were carried out to analyze the sample as electrode material for Li-ion batteries.
The electrochemical charge discharge curves shows insertion of 4.8Li is obtained in sample when discharged
to 1.5 V and extraction of 3.3Li is observed during charge. A reversible capacity of 112 mA h/g is observed after
25 cycles.

Keywords: electrochemical studies, electrode material, Li3Ti0.75(MoO4)3, XRD, lithium insertion, capacity,
charge–discharge studies
DOI: 10.1134/S1023193520080054

INTRODUCTION
LiCoO2 and LiMn2O4 are the familiar cathode

materials for Lithium ion batteries [1, 2]. Low price,
better electrochemical results inspire the scientists to
explore the poly anionic compounds as option to the
positive electrode materials. Olivine LiFePO4, nasicon
Li3Fe2(PO4)3, Li2Ni2(MoO4)3 and Li2Co2(MoO4)3,
Fe2(MoO4)3 are the familiar examples of ploy anionic
compounds which considered as electrode materials
[3–6]. The benefit of using the molybdates and vana-
dates groups in polyanionic compounds is thanks to
the redox couples of Mo6+/Mo4+ and V5+/V4+ as well
to the structural stabilizers through cycling while com-
pared to Sulphates and phosphates groups. Conse-
quently molybdates and vanadates groups are able to
offer capacity [7–9]. This leads to high theoretical
specific capacity. A variety of Titanium based elec-
trode materials are considered as worthy negative elec-
trode material for Li-ion batteries owing to the good
reversibility of the Ti4+/3+ redox couple [10, 11]. Based
on all above considerations, Titanium and Molybde-
num based oxides are considered as effective positive
electrodes [7–11]. Li3Ti0.75(MoO4)3 crystallizes in
lyonsite type structure with orthorhombic system. It
has four atoms per unit cell. Lyonsite structure belongs
to the latest category of oxides. The calculated lattice
parameters of this compound matches fine with the
literature. The crystal structure of Li3Ti0.75(MoO4)3 is
shown in Fig. 1. The structure consists of one LiO6
trigonal prismatic site enclosed by two dissimilar iso-
lated MoO4 tetrahedra [12, 13]. Pseudo hexagonal

tunnels are produced by connecting edge—sharing
LiO6 trigonal prisms and (Li/Ti)O6 octahedra along
the a-axis. In recent times, polyanion compounds like
Li3V(MoO4)3 [14], Li3Fe(MoO4)3 [15] and
Li2Ni2(MoO4)3 [16] have been reported as electrode
materials for Li ion batteries.

Li insertion behavior into Li3Ti0.75(MoO4)3, a new
type lyonsite compound will be discussed in this man-
uscript for the first time. Structure of Li3Ti0.75(MoO4)3

and redox couples of Ti4+/Ti3+ Mo6+/Mo5+ and
Mo5+/Mo4+ encouraged us to study this compound as
electrode material for Li-ion batteries.

EXPERIMENTAL

Solid State Reaction (SSR)

Li3Ti0.75(MoO4)3 was prepared by the solid state
reaction method using required quantity of Li2CO3
(Merck, 99%) , TiO2 (Sigma-Aldrich, 99.9%) and
MoO3. The chemicals were grinded in an agate mortar
for half an hour and heated at 550°C for 24 h to
decompose carbonate. The ensuing product was
ground well again and heated at 600°C for 6 h. An
excess of 3 mol % Li2CO3 was added with respect to
stoichiometry to compensate for the loss of volatile
Li2O at high temperature [12]. After the heat treat-
ment, the product was quenched to room temperature.
The process was repeated until a single phase was
obtained.
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a b s t r a c t

Research on Li-ion batteries is completely paying attention on development of novel materials. Oxide as
electode materials extensively gained interest in the prospect of Li-ion battery applications. Various
metal oxides framework structures which can reversibly incorporate Li ions have achieved interest to
exploit as electrode materials. ReO type and its interrelated shear structures are recognizable out of
these structures. Lithium sites are linked in all three directions to attain rapid lithium diffusion in
ReO type structures. Corner-shared ReO octahedra are linked to form the basic ReO structure.
Introduction of edge-sharing into the basic structure stabilizes the structure after lithium insertion.
Variety of ReO structures have been revised for Li insertion recently. The extensive enlightenment on
recent information of ReO type structured materials explored as anode materials for Li-ion batteries
which can be rechargable are presnted here.

2020 Elsevier Ltd. All rights reserved.
Selection and peer-review under responsibility of the scientific committee of the Advances in Minerals,
Metals, Materials, Manufacturing and Modelling.

1. Introduction

Olivine, Spinel, NZP (sodium zirconiumphosphate), ReO are the
familiar framework structures for Li insertion studies in the litera-
ture. The basic structure of ReO , highest metal oxidation state in
the structure and the structural stability after lithium insertion
annoyed to revise ReO structures as electrode material for Li-ion
batteries. Cava et al studied the ReO framework structure as elec-
trode material and freshly revisited by several authors [1]. ReO
structure is made up of corner-sharing oxygen octahedra and the
center of each octahedron is occupied by Re [2]. It can be measured
as pervoskite ABO structure exclusive of the A-site cation. A site is
empty in ReO structure, whereas it is occupied by Na in the bronze
shown in Fig. 1 [3]. The empty A site vacancymotivated to study the
ReO structure a electrode material for Li-ion batteries [1,4].

Various structures are possible due to the introduction of crys-
tallographic shear into ReO structure. The structures are shown in
Fig. 2 [5]. Momentous reform to hexagonal close-packed anion
array from cubic close-packed takes place in the lattice. Two 6
coordinate octahedral cavities forms from each 12 coordinate cav-
ity in ReO structure due to the twist. Shear ReO structure can

avoid the structural transformation [6]. n m 1 ReO -type
blocks were formed through Corner-sharing octahedra which are
connected to the adjoining blocks via edge-sharing. Addition of
edge-sharing into the corner-shared ReO frame work stabilizes
the ReO structure during lithium insertion [7].

Cava et al. studied the topochemical Lithium insertion into Nb
based Wadsley Roth phases. The insertion mechanism was
explained with five types of cavities available in ReO structures
[6,7]. In recent times extensive studies were carried out in the fol-
lowing compounds for lithium ion batteries for example WNb -
O , W Nb O TiNb O , Mo Nb O , and FeNb O .

The exploit of the ReO structures as electrode materials have
numerous benefits for superior performance in Li-ion batteries.
The ReO structures offer various empty sites accessible for rever-
sible Li insertion/extraction which facilities brisk Li + transfer. The
high oxidation state of the elements implicated in the oxide skele-
ton recommends the opportunity of superficial reduction of the
metal ions. Hence assist the insertion of Li. These structures have
achieved research attention since they acquired high theoretical
capacities and secure working potentials. The structural steadiness
and cyclability are the chief profit with these structures.
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a b s t r a c t

Fe WO structure belongs to the tri-a-PbO and crystallizes in orthorhombic symmetry. The crystal
structure is fabricated of FeO or WO octahedra distributing edges analogous to the c-axis. Fe WO
was prepared via trouble-free solid state reaction method. Fe WO structure and its electrochemical
behaviour were measured via various characterization techniques. The redox couples of Fe , W
W , and the tri-a-PbO structure inspire us to study Fe WO as fascinating anode material. The pri-
mary discharge capacity was 206 mAh/g which analogous to the insertion of 3.0Li. It exposed a capacity
of 82 mAh/g subsequent to 25 cycles.

2020 The Authors. Published by Elsevier Ltd.
This is an open access article under the CC BY-NC-ND license (https://creativecommons.org/licenses/by-
nc-nd/4.0) Selection and Peer-review under responsibility of the scientific committee of the International
Conference & Exposition on Mechanical, Material and Manufacturing Technology.

1. Introduction

Low price, high energy and extensive lifetime cathode materials
are desirable to progress the recitation of Li-ion battery. LiCoO is
most remarkable cathode material due to the above advantages
[1]. Recently scientists are focused more on iron based compounds
in view of economical and environmental concerns. Poly anion
compounds like Nasicon and olivine shows high voltage compared
to metal oxides [2–3]. Poly anion compounds are considered as
solid electrolytes as a result of rapid ionic conductance [4]. Electro-
chemical stability is one of the key factors to choose polyanionic
compounds as electrode materials [5–6]. Silicate and phosphate
based polyanionic compounds are capable electrode materials
compared to metal oxides and display fine electrochemical results
at favorable redox potentials. Polyanion compounds containing
molybdemum, tungsten, and vanadium based groups are more
favorable compared to phosphate and sulphate groups. Since the
molybdenum, tungsten and vanadium based groups undergo
reduction and contribute capacity in addition to structural stability
[7–12].

Fe WO is extensively investigated as electrode material in
photo catalytic applications. Structural, magnetic and electrical
properties of Fe WO were also reported in the literature [13–
14].Fe WO exists in mainly two different phases; columbite struc-
ture is formed at low temperature and tri-a-PbO structure at high
temperature [15–20]. Fe WO is made up of crisscross chains of

FeO or WO octahedra as shown in Fig. 1. Both octahedra are shar-
ing edges analogous to the c-axis. Tri-a-PbO form of Fe WO is
synthesized via solid state effect method and exploits the electro-
chemical effect. There is only one report in the literature on Fe -
WO as electrode material [21]. The redox couples of Fe ,
W and W and the tri-a-PbO structure inspire us to study
Fe WO as interesting anode material.

2. Experimental

Fe O and WO were utilized as preliminary materials for the
chemical process of Fe WO . Solid state reaction method was uti-
lized for the synthesis of Fe WO . Appropriate equivalent quantity
of reactants Fe O and WO were ground well in an agate mortar
for at least half an hour. As acquired product was heated at
950 C for 24 h in air at atmospheric pressure [22].

2.1. Characterization

Phase determination of the compound was carried out via
Rigaku MiniFlex X-ray diffractometer (Rigaku Corporation, Japan).
Fig. 2 shows the XRD pattern of Fe WO . The XRD pattern confirms
that the reaction is completed between Fe O and WO since any
peaks corresponding to Fe O or WO is not noticeable in the
XRD pattern. It confirms the formation of single phase without
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a b s t r a c t

The express growth of additive manufacturing, as well as progress in shape-memory materials, has
fuelled the advancement of four-dimensional (4D) printing. 4D printing is described as smart materials
printing that react to external stimuli. 4D printing allows the formation of vigorously controllable shapes
via time dimension incorporation. 4D printing is feasible with the current advancements in smart mate-
rials, printers, and its mechanisms. 4D printing is a future technology with an immense capacity for gen-
erating complex, stimuli-responsive structures. The 4D printing technology is explored for tissue, medical
technology, aerospace, consumer products and organ engineering applications. The present review
mainly concentrated on the commencement of 4D printing, external stimuli response, applications,
future opportunities, and conclusions.

2020 Elsevier Ltd. All rights reserved.
Selection and peer-review under responsibility of the scientific committee of the 2nd International Con-
ference on Manufacturing Material Science and Engineering.

1. Introduction

3D printing has been extensively intended for the prototyping
of novel products [1]. Complex shapes such as multi-material
designs, actuated robots, microenvironments for bio-tissues can
be created by 3D printing, which is not possible through traditional
fabrication methods [2]. Fused deposition modeling (FDM) and
stereolithography (SLA) are important 3D-printing technologies.
FDM transport material filaments into a fiery nozzle and subse-
quently printing the bed layer-by-layer by depositing the molten
material. SLA is a holder photopolymerization procedure. This
scheme utilizes the laser to scans the liquid UV-curable material
[3]. 3D printing is essentially adopted due to extra customizability
and the ability to print complex geometries [3]. Moreover, slow
cycle time is one of the limiting factors for 3D printing.

The improvement of 3D-printable smart materials is the moti-
vating force for the commencement of four-dimensional (4D)
printing. Numerous studies were reported in the literature on
shape-memory materials and also recognized as ‘‘smart” materials
[4]. Smart materials have the special property which can vary their
shape and properties once activated by an external supply of force
[4]. The smart materials are mainly divided in two major types,
such as shape memory alloys and shape memory polymers [4].

Metal alloys and polymers belong to this category gained consider-
ation. Tibbits et al. established the prospect of 4D printing [5].
Four-dimensional (4D) printing was initially explored in 2013.
4D printing materials gained attention in several research areas
like smart materials and biomedical fields [6]. 4D printing is a
blend of 3D printing and the time as the fourth dimension [6].
The addition of the fourth dimension of time varies its shape or
function as soon as a stimulus is introduced to the 3D printed part.
Few examples of stimuli are liquid, ultraviolet light, pressure,
exposure of the magnetic field, etc. 4D printing has produced the
transformation of the printed 3D structure into a new and more
complex shape under the environmental stimulus like tempera-
ture, light, or humidity [6]. Representation of 3D and 4D printing
is shown in Fig. 1 [7]. Raw material saving, reduced manufacturing
time, and new programmed functionality are the advantages of 4D
printing [8]. Dynamic structures with multi-materials, shape alter-
ing properties, self-repairing characteristics, self-assembly ten-
dency, can be created by via 4D printing. The design of
multilateral supported by mathematical modelling is the benefit
in 4D printing, which increases the ability of 4D printing.

4D printing permits the programming of a printed object that
allows shape change during contact with the surroundings. Pack-
aging, medical, construction, and automotive fields are a few of
the imperative applications for 4D printing. The 4D printing tech-
nology is supportive in most anticipated fields, for instance, health-
care, automotive, and clothing, construction, aerospace, military,
and defense [9].
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ABSTRACT
Fused Deposition Modelling is a three-dimensional printing techni-
que used for making prototypes and rapid manufacturing of var-
ious parts ranging from commercial to biomedical applications. The 
FDM printed parts results in anisotropic mechanical properties due 
to weak bond formation between the rasters and the layers. It is 
possible to print a part with desired properties by optimising the 
tool path strategy and printing parameters. This paper investigates 
the friction properties of FDM-built PLA samples with three di er-
ent ll patterns (Concentric, linear, and Hilbert) at two di erent 
printing speeds (20 mm/s and 50 mm/s). This study shows that 
printing parameters in uence the friction coe cient and speci c 
wear rate. The result shows that the ll pattern with a suitable 
printing speed provides good bonding between the rasters and 
the layers, and enhances the crystallinity for better wear resistance.
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1. Introduction

The fused deposition modelling (FDM) method is a filament-based additive manufactur-
ing technique used for printing complex 3D shapes. It is a low-cost process that can print 
a wide range of unfilled, filled, and recycled filament-type thermoplastic materials [1,2]. It 
also reduces the tooling price compare with the conventional process like injection and 
compression moulding techniques. In this process, the filament-type material is fed into 
the heated nozzle, melted, extruded in the form of beads, and deposited layer-wise on the 
print bed. Based on the computer-aided design (CAD) file, the software creates the tool 
path motion to control the nozzle movement. Finally, the consecutive printed layers are 
fused to build a 3D part [3]. The built part properties depend on the filament composi-
tion, filament extrusion parameters (speed, temperature, nozzle material, and nozzle 
diameter), build orientation, layer thickness, and, importantly, tool path parameters [4]. 
The tool path strategy has numerous parameters: raster angle, raster width, contour 
width, contours number, air gap, and fill pattern. The part builds with low infill density 
leads to inadequate mechanical properties due to the weak interfacial bond between the 
layers and the rasters and anisotropy of extruded filament.
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A B S T R A C T   

A series of glasses with novel composition 30TeO2-39.5B2O3-(30-x)ZnO-xLi2O-0.5V2O5 (0 ≤ x ≤ 30 mol%) were 
prepared using melt quenching technique. All glasses were characterized using XRD, Fourier transform infrared 
(FTIR) and Raman spectroscopies, Differential Scanning Calorimetry, Optical absorption and Electron Para-
magnetic Resonance. The physical properties such as density, molar volume and oxygen packing density were 
calculated and discussed. FTIR and Raman spectral studies were performed to study the vibrational groups 
present in all the glasses. DSC analysis showed that the glass transition temperature (Tg) decreases with increase 
in Li2O content and the high thermal stability > 150 ◦C was observed for all glasses. Various optical parameters 
were calculated and variations in these values were correlated with structural changes in the glass network as 
revealed by FTIR and Raman studies. The estimated spin-Hamiltonian parameters of VO2+ from EPR spectra of 
glasses suggest that VO2+ is in octahedral site with tetragonal distortion.   

1. Introduction 

TeO2 based glasses have gained considerable attention over many 
years for industrial applications in telecommunication, optical ampli-
fiers, non-linear devices and up-conversion lasers not only due to the 
unshared lone pair 5s2 electrons but also due to low phonon energies, 
good IR transmittance (0.4-6 μm), high linear and non-linear refractive 
index, low melting and glass transition temperature and good glass 
stability and durability [1-6]. B2O3 is a good glass former and its 
network consists of tetrahedral (BO4) and trigonal (BO3) units and their 
combination form diborate, triborate, tetraborate and pentaborate 
groups [7,8]. Interestingly, TeO2-B2O3 system has drawn attention of 
glass scientists due to its wide phase separation region [9]. Moreover, 
B2O3-TeO2 glasses have potential application especially in 
micro-electronics and opto-acoustics owing to their favorable optical 
and electrical properties due to the formation of structural units like 
TeO4, TeO3+1, TeO3, BO3 and BO4 [10]. More importantly, one of our 
previous reports showed that the addition of ZnO into TeO2-B2O3 glass 

network increased the glass forming ability as well as the thermal sta-
bility [11]. Furthermore, Li2O could further increase the glass forming 
ability by forming the non-bridging oxygen bonds (NBO’s) and also 
decrease the glass transition temperature while increase the glass ther-
mal stability and its optical transmission [12]. In addition to this, our 
group and the other groups showed that vanadyl ion (VO2+) has been 
used to probe the glass structure because its EPR spectra are very sen-
sitive to surrounding cations and ligands [11, 13]. 

Moreover, we have reported spectroscopic, thermal and optical 
properties of TeO2-WO3-Ag2O glasses [14], TeO2-P2O5-Li2O glasses [15] 
and TeO2-Nb2O5-Al2O3-V2O5 glasses [16], B2O3-K2O-ZnO-BaO glasses 
[17]. However, to the best of author’s knowledge there is no a detailed 
study on vibrational, thermal and optical properties of V2O5 doped 
TeO2-B2O3-ZnO-Li2O glass system. 

In view of the abovementioned aspects, the present work was carried 
out with an aim to study the structure of glasses formed by B2O3 with the 
conditional glass former TeO2 and to study the role of modifiers ZnO and 
Li2O on both Te-O and B-O coordination in the glass networks thereby to 
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ABSTRACT  

Lung carcinoma is partitioned into little cell carcinoma and non-little cell carcinoma. NSCLC is a heterogeneous 
gathering of carcinomas and records for 72—82% of cellular breakdown in the lungs. NSCLC is additionally 
partitioned into adenocarcinoma, squamous cell carcinoma, and enormous cell carcinoma. Initiating substantial 
changes of the tyrosine kinase area of epidermal development factor receptor (EGFR) have as of late been described 
in a subset of patients with non-little cell cellular breakdown in the lungs. The epidermal development factor 
receptor is a transmembrane glycoprotein with an extracellular epidermal development factor restricting area and an 
intracellular tyrosine kinase space that manages flagging pathways to control cell expansion. Herewith talking about 
insilico sub-atomic docking reads for cellular breakdown in the lungs. The epidermal development factor receptor 
(EGFR) is a cell surface receptor of the epidermal development factor group of extracellular protein ligands. It is 
utilized as the objective in sub-atomic docking studies and it is downloaded in PDB design from the protein 
information bank. The pdb id for this protein is 4HJO. Insilico Molecular Docking Lung Cancer studies of some 
hydrazone derivatives and series of linker different tetrazolo pyridines are depicted shown in Figures 1-5and 
Tables1-2. 
Keywords— lung cancer, epidermal growth factor receptor, tyrosine kinase inhibitors, Molecular Docking 

 

 Graphical Abstract  

Figure- 1: Structures of compounds (2a-2h & 5a-5h) 

PROTEUS JOURNAL

VOLUME 12 ISSUE 5 2021

ISSN/eISSN: 0889-6348

http://www.proteusresearch.org/1



ANTICANCER ACTIVITY OF 6-ARYL-9,10-DIMETHOXY-12H-
[1,8]NAPHTHYRIDINO[2,1-b]QUINAZOLIN-12-ONES 

Ramesh Kola 1, Jagadeesh Kumar Ega 2*, Kavitha Siddoju3, Suma Sanikommu 4, Sreelatha Beemagani 5 

 

1 Department of Chemistry, Chaitanya Bharathi Institute of Technology, Gandipet, Hyderabad-500075, (Telangana) India 
2*3Department of Chemistry, Chaitanya Deemed to be University, Hanamkonda, Warangal Urban-506001, (Telangana) India 

4Department of Biochemistry, Chaitanya Deemed to be University, Hanamkonda, Warangal Urban-506001, (Telangana) India 
5Department of Microbiology, Chaitanya Deemed to be University, Hanamkonda, Warangal Urban-506001, (Telangana) India 

 
*E-mail : jkjagadeeshkumare@gmail.com 

Abstract 

Herein  N- Heterocyclic naphthridino- quinazolinones 1a-h were evaluated for their anticancer 
activities against three human cancer cell lines such as HeLa, MCF-7, and SKOV3 using MTT 
assay. The results indicated that compounds 1c and 1d promising activity with IC50 value 
measured in terms of µg/ml respectively. Doxorubicin is used as standard reference compound 
for the evaluation of anticancer activity.   
Keywords: Quinazolinones, naphthyridines, therapeutic applications, anticancer activity. 
 

Introduction 

The chemistry of 1,8-naphthyridine derivatives continues to draw the attention of synthetic 
organic chemists due to their varied biological and pharmacological activities1,2. Various 
biological activities are reported to be associated with the quinazoline ring system3,4. Therefore, 
it was envisaged that chemical entities with both 1,8-naphthyridine and quinazoline might result 
in compounds with interesting biological activity. The microwave-induced organic reactions are 
becoming popular because of their simplicity and operational convenience5-7.  Solvent-free 
microwave-assisted chemical reactions are gaining importance due to the advantages and 
environmentally friendly processes they offer, as compared to conventional reactions6. Due to 
the continued interest in the microwave-assisted organic transformations of 1,8-naphthyridine 
derivatives8-10, In addition to their antidiabetic effects, quinazolinones were identified to possess 
promising anticancer effects dependent on or independent of their antidiabetic molecular 
mechanism of action. The crisis of PPARγ activation on interference of their anticancer effects is 
quiets an area of disputable investigation. On the contrary, glitazones have being outlined in the 
recent times due to their peculiar anticancer effect mechanisms11-13.we now report, an efficient 
anticancer activity of  6-aryl-9,10-dimethoxy-12H-[1,8]naphthyridino[2,1-b]quinazolin-12-ones 
of 1a-h anticancer evaluation studied shown in Fig-1. 
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a b s t r a c t 

Ceric ammonium nitrate (CAN) oxidation of bicyclic monoterpenes (BMT) such as borneol 
(BORN), isoborneol (IBORN) and camphor (CAMP) in aqueous acetonitrile medium did not 
proceed even under reflux conditions and mineral acid-free conditions. But addition of mi- 
celle forming surfactants (M) like sodium dodecylsulfate (SDS), cetyltrimethylammonium 
bromide (CTAB), and Triton X-100 accelerated the rate of oxidation. Kinetics of oxidation 
of the reactions revealed first order dependence on both [CAN] and [BMT]. Mechanism of 
oxidation has been explained through the participation of micelle-bound oxidant (M-CAN) 
and bicyclic monoterpene in the slow step. 

© 2021 Elsevier B.V. All rights reserved. 

Specifications table 

Subject area Physical Organic Chemistry, Chemical Kinetics, Reaction mechanism 
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Data category Kinetics, micellar catalysis, and Spectroscopic 
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Data type Experimental 
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1. Rationale 

Cerium (IV) ammonium nitrate (CAN) is placed as one of the most important one-electron oxidants, as well as Lewis acid 
catalysts in the family of lanthanides in the form of Ln (IV) [1] . The ground state electronic configuration of cerium (Ce) is 
[Xe]4f 2 6s 2 , while that of the Ce + 3 ion is [Xe]4f 1 . The enhanced stability of the vacant f shell in Ce + 4 accounts for the ability 
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Abstract: Oxidation of Xanthine alkaloids such as Xanthine (XAN), hypoxanthine (HXAN), caffeine 1(CAF), 
theophylline (TPL), theobromine (TBR), have been undertaken by Ru(III) in acetonitrile medium. The reaction is too 
sluggish in solution phase, but moderately fast in presence of Poly ethylene glycols (PEG) such as PEG-200, 
300,400&600.  PEG bound Ru(III) [H-(OCH2 -CH2 )n -O –RuCl2 (H2O)3 (CH3CN)2 ) is considered to be more 
reactive than Ru(III) and thus accelerate the reaction rates. However, the reactions are dramatically enhanced 
under microwave irradiations. Present protocol has several advantages, such as solvent-free conditions, during 
work-up, fast reaction times, high yields, eco-friendly operational and experimental simplicity, readily available 
additives as catalysts. 
Keywords: Xanthine Alkaloids, One and two electron Oxidizing Agents, Poly Ethylene Glycols (PEGs), Microwave 
Irradiations 
_____________________________________________________________________________________ 

I. Introduction  
   
Transition metal atoms have one s, three p, and five d orbitals that possess geometrical and energetic features 
suitable for bonding with the ligands. It is well known that the physical and chemical properties of transition metal 
materials depend on the size and shape. Platinum-group metal ions are special class of transition metal ions which 
have been used as catalysts in redox reactions for the past several decades. The uses of such platinum-group metal 
catalysts reveal mechanistic details of redox reactions, providing great advantages in the interpretation of reaction. 
Hence, studies on the use of platinum-group metal ions either alone or in binary mixtures as catalysts in many redox 
reactions have been gaining interest. All second and third-row transition metals form exclusively low spin 
complexes, whereas Ruthenium is special in the stability of adjacent oxidation states, especially Ru(II), Ru(III) (as 
in the parent RuCl3·xH2O) and Ru(IV). Ruthenium, the heavier homologue of iron, has been of great significance in 
coordination chemistry because of the fascinating electron transfer and energy transfer properties displayed by the 
complexes of this metal. Ruthenium and its chloro complexes particularly in the (+3) oxidation state have evinced a 
great deal of interest in recent years because of their use in homogeneous catalysis for catalyzing a wide varieties of 
redox and hydrogenation reactions. Ruthenium(III)chloride and its EDTA complexes have recently been 
successfully employed as catalysts in the oxidation of allyl alcohol, ascorbic acid, and cyclohexanol. 
 
Recently Vinod Kumar et al studied the catalytic applications of Ru (III), Os (VIII), Pd (II), and Pt (IV) species 
metal ions oxidative conversion of folic acid (FA) to pterin-6-carboxylic acid, p-aminobenzoic acid and glutamic 
acid by sodium N-bromo-p-toluenesulfonamide (bromamine-T; BAT) in alkaline medium. It is customary to 
measure the efficiency of a catalyst by the number of reusable cycles. Similarly, the value of a new solvent medium 
basically depends on its environmental impact, the ease with which it could be recycled, and solvent properties viz., 
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ABSTRACT

Exhaust emissions of carbon mono oxide (CO), ub0 burnt hydro carbons (HC) emissions and
nitrogen oxide (NOx) levels from spark ignition (SI) engine cause health hazards, environmental
impact and green-house effect. Alcohols are important substitutes for gasoline, as their properties
are comparable to gasoline fuel. If engine is run with alcohol, aldehydes, which are carcinogenic
in nature, are also to be checked. Investigations were carried out to control pollutants from a four%
stroke, variable speed, variable compression ratio, single% cylinder, spark ignition (SI) engine,
with normal butanol blended gasoline (80% gasoline and 20% butanol by volume) having copper
coated combustion chamber [CCE, copper-(thickness, 300 ìm) coated on piston crown, inner side of
cylinder head and on liner] provided with catalytic converter with copper as catalyst and compared
with conventional SI engine (CE) with neat gasoline operation. Exhaust emissions of CO, HC, and
NOx were evaluated at different values of brake mean effective pressure of the engine. A
microprocessor-based analyser was used for the measurement of nitrogen oxide levels and CO/HC
in the exhaust of the engine. Aldehydes of formaldehyde and acetaldehyde levels were measured
by wet-method. The engine was provided with catalytic converter with copper as catalyst along
with air injection. Copper coated combustion chamber with butanol blended gasoline considerably
reduced pollutants in comparison with CE with neat gasoline operation. Catalytic converter with
air injection significantly reduced pollutants with test fuels on both configurations of the engine.

KEY WORDS : S.I. Engine, Copper coated combustion chamber, Alternative fuels, Exhaust
Emissions, Catalytic converter, Air injection.

INTRODUCTION

It is concluded that SI engine is preferred over
compression ignition (CI) engine as CI combustion
is time controlled, which is diffusion combustion.SI
combustion is speed controlled, which is premixed
combustion ( Ferguson et al., 2001).

Engine modification with copper coating on
piston crown and inner side of cylinder head
improves engine performance as copper is a good
conductor of heat and combustion improved with
copper coating. Nedunchezhian and Dhandapani,
2000: Murali Krishna et al., 2012 a; Murali Krishna et
al., 2012.b). The use of catalysts to promote
combustion is an old concept. More recently copper
was coated over piston crown and inside of cylinder

head wall. They reported that the catalyst improved
the fuel economy and increased combustion
stabilization. However, in previous studies, copper
coating was restricted to crown of the piston and
inside portion of cylinder head only. However,
copper coating was not attempted on inside potion
of liner. That too, investigations were carried out
with two-stroke engine but not on four-stroke
engine.   Due to heavy consumption of gasoline
fuels in SI engines being used for individual
transport, improper maintenance of the vehicles,
bad layout of roads and poor mass transport
systems, the major concern has been the effective
fuel utilization and energy conservation. These
factors force the engine manufacturers, users and
researchers to involve in combustion & alternative
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ABSTRACT 
In the scenario of abnormal increase of fuel prices in national and international 

market and increase of pollutants with fossil fuels, the search for alternative fuels has 
become important. Alcohols are good substitutes of gasoline, as they have high octane 
number and also they are renewable in nature. Investigations were carried out on a 
variable compression ratio spark ignition engine fitted with catalytic converter run with 
the gasohol (blend of 80% gasoline and 20% ethanol by volume) for reducing carbon 
monoxide (CO) and un-burnt hydro carbon emissions in the exhaust employing 
manganese ore as catalyst. The influence of parameters of void ratio, weight of the 
catalyst, speed and load on reduction of pollutants were determined. A microprocessor 
based analyzer is used for measurement of CO/UBHC emissions in the exhaust of the 
engine. The speed and the load were observed to have strong influence on reduction of 
CO/UBHC in the exhaust. Air injection aided further reduction of CO and UBHC 
emissions. Gasohol decreased CO emissions considerably when compared to neat 
gasoline operation. 
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monoxide-Un-burnt hydro carbons-Catalytic converter-Air injection. 
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In the present paper, we establish some composition formulas for Marichev-Saigo-Maeda (MSM) fractional calculus operators with
V-function as the kernel. In addition, on account of V-function, a variety of known results associated with special functions such as
the Mittag-Leffler function, exponential function, Struve’s function, Lommel’s function, the Bessel function, Wright’s generalized
Bessel function, and the generalized hypergeometric function have been discovered by defining suitable values for the parameters.

1. Introduction and Preliminaries

Fractional calculus is very old and similar to conventional
calculus that has gradually been applied to a variety of fields
including technology, science, economics, arithmetic geome-
try, and computer science. The V-functions are especially
valuable functions that provide solutions to a variety of prob-
lems developed in terms of fractional order differential, inte-
gral, and difference equations. As a result of that, this field
has become an area of interest for researchers in recent times.
In addition, a majority of scholars (see [1–3]) have investi-
gated the properties, uses, and various extensions of a variety
of fractional calculus operators in depth. Also, on other sim-
ilar themes, there is a lot of activity and coverage all over the
world. The research monographs [4, 5] can be consulted.

Kumar [6] has recently characterized the V-function as
follows:

V zð Þ = Vau ,h,bv
n l, μ, ζ, δ,m, ku, Av, Bw, η, ν, α ; zð Þ

= ξ〠
∞

n=0

−lð Þn
Qp

u=1 auð Þn+ku
h i

h + ηn + νð Þ−μ z/2ð Þnζ+hδ+m

Qq
v=1 bvð Þn+Av

h iQr
w=1 hð Þηnα+Bw

h i ,
ð1Þ

where

(1) l, ζ, δ,m, ν, α, kuðu = 1,⋯,pÞ,Avðv = 1,⋯,qÞ, Bwðw =
1,⋯,rÞ are real numbers

(2) p, q, and r are natural numbers,

au, bv ≥ 1 u = 1,⋯,p ; v = 1,⋯,qð Þ ð2Þ

(3) η > 0,RðμÞ > 0,RðhÞ > 0, z is a complex variable and
ξ is an arbitrary constant

(4) The series on the RHS of (1) converges absolutely if

p < q or p = q with jlðz/2Þζj ≤ 1

For descriptions of the series convergence constraints on
(1) RHS, simply review [7–10]. The V-function defined by
(1) is of a general character since it assimilates and applies
a variety of valuable functions such as Macrobert’s E-func-
tion and the exponential function [11], the generalized
Mittag-Leffler function [12–15], Lommel’s function [16],
Struve’s function [17–21], the Wright generalized Bessel
function and the Bessel function [22–25], the generalized
hypergeometric function [11, 26], and the unified Riemann-
Zeta function [27].
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Control Epidemiology 
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Abstract 

To determine the various control charts in health science to underline the benchmark of 

health parameters by Statistical process control Techniques (SPCT) and statistical quality 

control. In this paper, we focused Pulse rate,Temperature as a parameters  of patients and its 

results shown in graphically which impacts healthy results after medication. 

Keywords:-Oxymeter, thermometer ,CBP, X-Rays,SPC and SQC. 

I.INTRODUCTION 

Walter A. Shewartintroduced (SPC) in  the year 1920. Later Montgomery DC [1]   explained   

SQC in inspection control and Hospital epidemiology .Sellick [2]  discussed application of 

SPC  and SQC in various control charts. Mohammad [5,6] explained application of SPC in 

health care unit. Li et al. [7] has studied early transmission of novel corona virus–infected 

pneumonia.   In this paper, we consider the online data and analyze various samples at 

different geographical locations. 

 

II.Mathematical Modeling 
 
Shewhart developed statistical process control (SPC) based on three controllimits such as 

Upper, lower and central limits  (Lines). Where central line represents Mean value of the 

process (µ), upper control limit is µ+3 Ω , lower limit µ-3 Ω . These control limits are 

calculated based on probability distributions such as normal or Gussian distribution. 

Collected data (online), the variables under the study are pulse rate, temp and Hb levels of 

suspected group. 

 

To find   X bar by applying  SQC. In this study, we applied control chart approach to the 

sample data. The variables considered in  this paper pulse rate by Oxymeter,Temp by 

thermometer and Hb levels of the sample patients which effects can be categorized in to three 

ways such as   (1) Mild to moderate  (2) Moderate to Severe level (3) Severe to critical level. 

 

Calculate  X bar, CL, LCL and UCL 
 

Estimate the X bar and S bar charts with the help of SPC and SQC 

CL = Centre limit (Line)= Average of subgroup Standard deviations 

 ସ=  Constants get through Statistical Tablesߚ  ଷandߚ
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CONTINUITY EQUATIONS IN FLUID DYNAMICS AND BIANCHI 
IDENTITIES  

 

S.M.BHATI1,G.MURALI2,G.DEEPA3,Ch.SANJAY4 

1Maratha Vidya PrasarakSamaj’s KBT College of Engineering,Nashik,India. 
2Department of Mathematics, Malla Reddy University, Hyderabad, India. 

3Department of Mathematics,Chaitanya Bharathi Institute of Technology, Hyderabad, India. 
4Department of of Industrial Engineering, King Saud University, Riyadh, Saudi Arabia. 

 
 

Abstract. Consider the incompressible liquid flow in the space time system. Consider the flow in the 
domain which contains neither sources nor sinks. The purpose of the paper is to show as to how the 
continuity equations in Fluid Dynamics are significantly related to the Bianchi identities of Riemannian 
geometry. Also, we obtain the continuity equations in the differential form, that is, equations locally expressed 
at each point in space. Further, we obtain the integral form of the continuity equations. In fact, we have 
shown that the fluid flux across the closed surface S bounding the volume V is zero, thus proving the law of 
conservation of field intensity of the fluid. Our results will include the classical continuity equations in Fluid 
Dynamics as a special case. We have shown the importance of the General Theory of Relativity in 
Hydrodynamics. 

Keywords: Bianchi Identities, Continuity Equations in Fluid Dynamics.  
 
Introduction  
 
Let 𝑀 be a connected differential manifold of dimension 𝑛 > 2 covered by system of co-
ordinate neighbourhood(𝑈; 𝑥 ), where 𝑈 is the neighbourhood and𝑥 denote the local co-
ordinates in 𝑈 and the indices 𝜆, 𝜇, 𝜈, 𝜅, ….  taking on the values 1, 2, 3, … , 𝑛. 
Let 𝑔 be the Riemannian metric which is the second order tensor with covariant components  
𝑔  andwithcontravariantcomponents𝑔 . Let𝑉betheRiemannianconnection with components 
Γ , calledRiemannChristoffelsymbols. Raisingand lowering of indices are carried out using 
𝑔 and𝑔 respectively. Einsteinsummation conventions are used in this paper.  
Let 𝑅 and𝑅  be the Riemannian Christoffel curvature tensor field of type (1,3) and Ricci 
curvature tensor of 𝑀 respectively. Let 𝑟 be the scalar curvature of space time system, that is, 
(𝑀 , 𝑡), that is, 𝑀 . We quote the following two famous identities from the Differential 
Geometry which are needed in our study   
 

𝑅 = −𝑅                                                                                                            (1.1) 

𝛻 𝑅 + 𝛻 𝑅 + 𝛻 𝑅 = 0                                                                                                      (1.2) 
 

In Classical Differential Geometry, second identity is called the second Bianchi identity 
proved by Bianchi in 1889. Many physicists and mathematician established connections with 
the Bianchi identities. J. B. Davies used the Bianchi identities to find curvature torsion 
relations and contribution of symmetric curvature to the gravitational field. 
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IN-VITRO CYTOTOXICITY ACTIVITY OF SOLANUM 
XANTHOCARPUM AGAINST MCF7, HELA, A549 AND CACO2 

CELL LINES BY MTT ASSAY 
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Abstract 

The present investigation aims to evaluate anticancer activity of methonolic extract of 
Solanum xanthocarpum fruits. The extract is investigated for its inhibitory effect on MCF7, 
HeLa, A549, CaCo2 cell lines. Percentage viabilities of cell lines are assessed by adopting the 
MTT method. The extract has significant cytotoxicity on MCF 7, HeLa, A549, CaCo2 cell 
lines in the concentration range between 10 to 100 µg/ml. as per MTT assay. IC50 values of 
Solanum xanthocarpum on MCF7, HeLa, A549, CaCo2 cell lines are   27.99, 75.55, 54.66 and 
156.36 respectively. From the performed assay, methanolic extract has more cytotoxic effect 
on MCF 7 and least activity on CaCo2 cell line. Thus the extract of Solanum xanthocarpum 
fruits has identified to have anticancer activity 

Keywords: Cytotoxicity, Solanum xanthocarpum, methanol extract, clines, MTT 

Introduction 

Cells viability and proliferation rates are good indicators of cells health. Cell health and 

metabolism are affected by physical and chemical agent’s .Viability of Cells and proliferation 

rates reflect health of the cells. Cell health and metabolism are affected by physical and chemical 

agents these reagents hinder the growth of cancer cells by various mechanisms viz., obliteration 

of cell-membranes, retarding the protein synthesis by binding over to receptors. Further, 

inhibition of the growth of cancer cells may also be caused due to elongation of 

oligodeoxynucleotide and prevention of enzymatic reactions 

The reagents employed for this purpose must be bio-compactable and do not because side 

reactions. Many of the synthetic drugs have ill-effects and cussing other disorders. In this 

context, the chemicals derived from the plant materials are interesting researcher in the recent 
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An imposed time-periodic gravity field effect on double-diffusive magneto-convection for oscillatory
mode has been investigated. The gravity field consisting of steady and periodic modes. A layer is
confined with an electrically conducting fluid with Boussines q approximation and heated from below
cooled from above. While using the perturbation technique we study nonlinear double-diffusive con-
vection just above the critical state of the onset convection. The growth rate of the disturbances
is confined with a critical Rayleigh number to investigate oscillatory convection. Analysis of finite-
amplitude convection has been derived through the complex Ginzburg-Landau equation (CGLE).
The convective heat and mass transfer obtained through CGLE at third-order under solvability con-
ditions. This convective amplitude is required to estimate heat and mass transfer in terms of the
Nusselt and Sherwood numbers. It is found that increasing the frequency of modulation causes
diminishing heat and mass transfer. The effect of Prandtl number Pr, magnetic Prandtl number Pm,
and amplitude enhances heat/mass transfer. It is found that an oscillatory mode of convection
enhances the heat and mass transfer than the stationary mode. Further, streamlines, isotherms,
and isohalines have their usual nature on double-diffusive magnetoconvection.

Keywords: Weakly Nonlinear Theory, Oscillatory Convection, Complex Ginzburg-Landau
Equation, Gravity Modulation.

1. INTRODUCTION
Magnetic fields effectively affect thermal convection in the
outer layers of the Sun and other late-type stars. A general
example of magneto-convection is solar surface phenom-
ena that occur in various depths of the convection zone
of the mantle. This deals with the interaction between
convection and an externally imposed magnetic field in a
Boussinesq fluid. Magnetoconvection produces a variety
of behavior in fluid flows when the ratio of the magnetic
and thermal diffusivity. The governing system then allows
both steady and oscillatory solutions. The role of magne-
toconvection is to control heat/mass transfer in the system.
Chandrasekhar was the one who enormously investigated
magneto convection which arises due to Lorentz force
exerted by the magnetic field. It was defined by the ratio
of the Lorentz force to the viscous force. If the Lorentz
force weaker than the viscous force then the convective
motions inhibit the convection. If one wants to get control

∗Corresponding author; E-mail: pallekiran_maths@cbit.ac.in

on magneto convection it is necessary to find an effective
time-dependent Rayleigh number.
We know that convection driven by two different dif-

fusive components, namely, temperature and solutal con-
centration is widely known as double-diffusive convection.
Also in a system where two diffusing components are
present, instabilities can occur only if one of the com-
ponents is stabilizing or destabilizing. Double diffusive
convection occurs due to (i) fluid contain two or more
components with different diffusivities (ii) these compo-
nents make opposing contributions to the vertical density
gradient. In this case, it is important [1] to consider gravity
modulation in order to stabilize or destabilize the system.
Many applications on double-diffusive convection have
been investigated by Huppert and Turner [2] and Rudraiah
and Shivakumara [3]. Oceanography-related studies are the
root of double-diffusive convection. It is being observed
different gradients of heat and salt concentrations and
the fact that they diffuse at different rates lead to spec-
tacular double-diffusive instabilities [4, 5]. The study of

Sensor Lett. 2020, Vol. 18, No. xx 1546-198X/2020/18/001/014 doi:10.1166/sl.2020.4281 1
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The present paper deals with a weakly nonlinear stability problem under an imposed time-periodic thermal 
modulation. The temperature has two parts: a constant part and an externally imposed time-dependent part. We 
focus on stationary convection using the slow time scale and quantify convective amplitude through the real 
Ginzburg-Landau equation (GLE). We have used the classical fourth order Runge-Kutta method to solve the real 
Ginzburg-Landau equation. The effect of various parameters on heat transport is discussed through GLE. It is 
found that heat transport analysis is controlled by suitably adjusting the frequency and amplitude of modulation. 
The applied magnetic field (effect of Ha) is to diminish the heat transfer in the system. Three different types of 
modulations thermal, gravity, and magnetic field have been compared. It is concluded that thermal modulation is 
more effective than gravity and magnetic modulation. The magnetic modulation stabilizes more and gravity 
modulation stabilizes partially than thermal modulation. 
 
Key words: Ginzburg-Landau equation, temperature modulation, applied magnetic field, internal heating. 

 
1. Introduction 

 
 In this paper, we study the impact of time-periodic oscillations on Rayleigh-Benard convection in the 

presence of an applied magnetic field by weakly nonlinear analysis. We derive the Ginzburg-Landau 
equation focusing on stationary finite amplitude convection. We study heat transfer through GLE and discuss 
the impact of thermal modulation on heat transport. An excellent review of the studies related to magneto 
convection is presented by Yu et al. [1], Thomson [2] and Chandrasekhar [3]. The effect of thermal 
modulation on linear instability of Rayleigh Benard convection is reported by Venezian [4]. The shift in the 
critical Rayleigh number has been calculated as a function of frequency modulation and wavenumber. It has 
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Abstract: A common fixed point theorem for four self maps is proved through the 

notion of weakly compatible self-map and property EA. The obtained result generalizes 

the result of Brain Fisher. 

 

Keywords: Common fixed point, Property EA, Compatible and weakly compatible self-

maps. 

Introduction: 

Let (𝑋, 𝑑) be a metric space. Self-maps 𝑀 and 𝑃 are said to be commuting if 𝑀𝑃𝑥 = 𝑃𝑀𝑥 

for all 𝑥 ∈ 𝑋. 

Definition 1.1: According to Jungck [3], self-maps 𝑀 and 𝑃 on 𝑋 are compatible if 

lim
→

 𝑑(𝑀𝑃𝑥 , 𝑃𝑀𝑥 ) = 0, when ever (𝑥 )  is a sequence in 𝑋 such that 

 lim
→

𝑀𝑥  = lim
→

 𝑃𝑥   = 𝑧 for some 𝑧 ∈ 𝑋. 

Definition 1.2: According to Jungck and Rhoades [4], self-maps M and 𝑃 of a metric space 

(𝑋, 𝑑)  are weakly compatible if 𝑀𝑢 = 𝑃𝑢 for some 𝑢𝜖𝑋 then MP𝑢 = 𝑃𝑀𝑢. 

Definition 1.3: According to Aamri [1] Self maps M and 𝑃 on X satisfy property E.A. if there 

exists a sequence {𝑥 } ⊂ 𝑋 such that  lim
→

𝑀𝑥  = lim
→

 𝑃𝑥   = 𝑧. 

Brain Fisher [2] proved the following result: 

Theorem A: Let 𝑀 be a self-map on a complete metric space X satisfying inequality 

𝑑 (𝑀𝑥, 𝑀𝑦) ≤ 𝛼𝑑(𝑥, 𝑀𝑦)𝑑(𝑦, 𝑀𝑥) + 𝛾𝑑(𝑥, 𝑀𝑥)𝑑(𝑦, 𝑀𝑦)  for all 𝑥, 𝑦 ∈ 𝑋, ...  (1) 

Where 0 ≤ 𝛼, 𝛾 < 1. Then 𝑀 has a unique fixed point. 

 

In this paper we extend Theorem A, to four self-maps using the notion of property EA and 

weakly compatible maps. 

Main Result: 
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nonlinear thermal convection in a fluid layer
bounded by rigid boundaries
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Abstract: This paper investigates the e ect of gravity modulation on Rayleigh–Bénard convection using the
rigid isothermal boundary conditions. We calculate heat transfer results using the Nusselt and mean Nusselt
numbers through the nite-amplitude of convection, which we got from the Ginzburg–Landau equation
(GLE). The Ginzburg–Landau equation is derived analytically from the Fredholm solvability condition at
third order. The nite amplitude equation (GLE) is a function of system parameters and solved numerically.
The gravitymodulation considered in termsof steady and sinusoidal parts. The sinusoidal part de nes gravity
modulation in terms of amplitude and frequency. Our study shows that gravity modulation controls the heat
transfer results. The amplitude of modulation enhances heat transfer for low frequencies and diminishes for
high frequencies. Further, we found that rigid isothermal boundary conditions are diminishing heat transfer
than free and isothermal boundaries. Finally, we concluded that rigid isothermal boundary conditions and
gravity modulation controls heat transfer results.

Keywords: Ginzburg–Landau equation; gravity modulation; heat transport; rigid boundary; weakly nonlin-
ear theory.

1 Introduction
The study of gravity modulation on Rayleigh–Bénard convection (RBC) was rst investigated by Gresho
and Sani [1]. They examined stability analysis of RBC for the case of a time-dependent buoyancy force.
This gravity modulation generated by shaking the uid layer thus, causing a sinusoidal modulation of the
gravitational eld. They have performed a linearized stability analysis to show that the gravity modulation
can signi cantly a ect the stability limits of the system. Venezian [2] was the rst who investigated the
e ect of time-dependent sinusoidal wall temperatures, i.e., temperature modulation on RBC. The shift in
the critical Rayleigh number (R0c) calculated as a function of frequency and wavenumber. He found that
the modulated wall temperature can advance or delay (Davis [3]) onset convection. Rosenblat and Herbert
[4] completed the work of [2] experimentally. The same problem of [2, 3] was studied by Finucane and Kelly
[5] experimentally and analytically for free boundary conditions. They found that for low frequencies the
modulation is destabilizing, whereas at higher frequencies stabilizing. Clever et al. [6] investigated the study
of oscillatory convection in a gravity modulated uid layer with rigid, isothermal boundaries heated either
from below or from above. They found that both synchronous and subharmonic modes of convection are
identi ed for the parameter range of Pr from 0.7 to 50. They concluded that nite-amplitude synchronous
convection can be unstable to subharmonic modes.
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Abstract: India is going to became cashless. Indian government launched digital India 

Campaign to reduce dependency of Indian economy on cash and prevent from money 

laundering. To making cashless India and increasing trends in using digital payment system 

various Payment methods are emerging and developing. India is developing country and 

maximum area is rural and shocking is computer literacy is only 6.5% then question arises 

that implementation of digital payment system. The research paper is making focus on the 

problems of digital payment system in India and effects of the system in people and 

economic system of India. The research is paper also trying to explain the future scope of the 

Digital payment system. 

 

This paper seeks to identify the present trend towards the adoption of digital payments in 

India. The term Digital Payment means making payment to other person with the help of 

internet or through electronic mode instead of paper money. The initiative of Digital 

Payments was taken by Government of India after the announcement of demonetization on 

8th November 2016. Digital Payments was initiated to bring transparency in transactions 

and eliminating black money. It was actually a move towards cashless economy. Further, 

digital payments was encouraged to provide sufficient cash availability to the banks for 

providing credit to people. Till date, a considerable part of society has started using Digital 

mode of Payments, but still people feel scared of using Internet Banking, debit cards, e-cash 

etc. Initially the Government was providing considerable incentives for digital payments but 

now a decline has been seen in this push. This paper tries to identify the reasons for 

adoption of digital payments by people in India and it also tries to find out the problems 

faced by people in making Digital Payments. 

Key words: adoption of digital payments, Rural public, Economic growth and Development 
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Abstract 
Going beyond the job role and exhibiting citizenship behaviour in the current pandemic is really a 
challenging task. One of the professions who, without getting disturbed and are rendering their services 
without any distractions are the bank employees.  Work life balance in generally is very important to lead 
a stress-free life. Usually for bank employees, due to the nature of job striking a balance between work 
and personal life will be an art. Irrespective of the job characteristics the proper balance between work 
and professional life generally makes an person to showcase discretionary behaviour which   called 
citizenship behaviour.  So, the present study was under taken to understand association between work-life 
integration and Citizenship behaviour of the  employees at the bank. The objectives of the study include to 
studyWorkplace conflicts with personal life ,individual life interference with work life , to examine the 
citizenship behaviour of the employees and finally find the association between work-life integration 
andOCB of bank employees. The scope is limited to the Hyderabad city. Primary data is collected thought 
standard scales from a convenient sample size of 112 bank employees and   SPSS is used to analyse the 
data.It was found out that working beyond hours and occupied with family related thoughts are major 
reasons for work life imbalance. When analysed the Citizenship behaviour of the employees, is evident 
that they exhibit in good amounts. Bank employees try to help each other and follow guidelines even if no 
one monitors them. There was also discovered that there is no impact of work life imbalance on OCB of  
employees. 
Keywords: Work life balance, Stress free life, Organizational citizenship behaviour. 
 
1. Introduction: 
Work-life balance is all about having equity 
(equilibrium) between professional life (working 
life) and individual life. It includes to what extent 
an individual   prioritizes personal and professional 
activities in their life. Organizational citizenship 
behavior (OCB) is also termed as voluntary 
behavior and at times as extra role behavior. It 
describes the entire positive and constructive 
employee that is usuallynot included in their 
official job specifications. Employees showcase 
citizenship behavior at their own free will supports  

 
 
their colleagues and this kind of behavior is very 
much expected from all the workers working for a  
company.There are several aspects to consider that 
affect OCB of an employee. Analyzing these 
would definitely help the Organization to function 
more effectively. During this pandemic, work life 
balance of the many employees got affected. So, 
the present study is taken up to measure work life 
balance and to examine how it is associated with 
organization behavior among bank employees.[1-
5]. 
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Abstract: Owing to the novelty and dynamism of mobile phone shopping behavior of adults within
the context of contemporary social, technological, and market norms necessitated the need to study
this phenomenon frequently. In the same league, there is a pressing need to empirically examine the
mobile shopping behavior of young adults in Pakistan. This paper examines the factors influencing
mobile phone shopping behavior within the context of young adults in Pakistan. First, a questionnaire-
based survey consisting of a five-point Likert scale was conducted. A total of 416 respondents
provided their complete responses. Then, we employed the structural equation modeling (SEM)
model using AMOS 24 to empirically test the hypothesized model. The empirical results revealed that
price and attractiveness positively influence mobile phone buying behavior among young adults in
Pakistan. On the other hand, Service Encounter, Convenience, Avoidance of Core Service Failure, and
Response have negative but statistically insignificant influences on mobile phone buying behavior
in Pakistan. This finding revealed that the mobile shopping behavior of young Pakistani adults is
predominantly influenced by the price of mobile phones and their attractiveness. Therefore, it is
highly recommended that companies need to offer affordable mobile phone prices. Additionally, the
attractiveness of the mobile phone needs to be maintained at competitive prices.

Keywords: shopping behaviors; price; attractiveness; service encounter; convenience

1. Introduction

In contemporary literature, technology has been termed as the most dynamic and
rapidly evolving domain. One of the tremendous improvements relating to communication
technology is the development of mobile phones, which are evidence of the rapid change
in technological advancements [1]. Remarkable developments in mobile technology and
applications have encouraged people to use them in their day-to-day life [2,3]. In recent
years, the mobile phone has evolved from essentially an interpersonal communication
device to a multimedia machine [4]. The technology of mobile phones has penetrated
every aspect of daily life. Mobile e-commerce is considered an alternative approach for
comparison and buying products and services anywhere anytime. Mobile phones are used
for multi-purposes such as calling and sending messages, capturing pictures, accessing
the internet, playing games, socializing, and downloading applications. Academicians
and practitioners have recognized the pertinence of accessing health, education-related
services virtually and the dire need of getting connected online. Mobile phones enable
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Introduction 
Data analytics is the science of analyzing raw data in order to 
make conclusions about that information. Many of the techniques 
and processes of data analytics have been automated into 
mechanical processes and algorithms that work over raw data for 
human consumption. As the process of analyzing raw data to find 
trends and answer questions, the definition of data analytics 
captures its broad scope of the field. However, it includes many 
techniques with many different goals. The data analytics process 
has some components that can help a variety of initiatives. By 
combining these components, a successful data analytics 
initiative will provide a clear picture of where you are, where you 
have been and where you should go. The Significance of this 
research paper is to get more insights related to application of 
Data Analytics in Agriculture Industry and to develop a Machine 
Learning model to predict the most suitable crop for the land 
based on the soil composition, Climatic conditions and assure 
good yield and profits to the farmers. There are numerous 
advantages using Data Analytics Techniques for Crop Prediction.  
 
They are as follows:  

a) Receiving Useful Data to Help Fight Food Scarcity and 
Empower Small Farmers. 
Ex: - Paddy, cotton in few districts of Telangana (Jowar, wheat) 
 
b) Managing Crop Diseases and Pests.  
Ex:- Crop images were analyzed with Advanced ML Algo. 
  
c) To Make Yield Predictions. So that,Farmers can choose the 
suitable crop to the field.  
 d) To Cope with Climate Change 
 
The objectives of the study are as follows 

1. To develop a Machine Learning Model for crop 
prediction by using Python Coding and various 
Statistical Concepts. 

2. To predict the best crop to be grown based on Soil 
Composition, Temperature, Ph- Value and Rainfall 

 
Review of Literature 
Pavan Patil et al., [2020] in their study emphasized that decision 
tree shows poor performance when dataset is having more 
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Agriculture is one of the most essential occupations as it meets the daily requirement of us and 
widely practiced occupations in India. It has a vital role in the development of our country. Around 60 

percent of the total land in India is used for agriculture to meet the needs of 1.2 billion people, so 
improving the crop production is an important need for the country .Production of crop depends on 

various factors like soil type, temperature, humidity, pH value, etc. The objectives of the study are to 
develop a Machine Learning Model for crop prediction by using Python Coding, various Statistical 

Concepts and to predict the best crop to be grown based on Soil Composition, Temperature, Ph- 
Value and Rainfall. The proposed project will increase the productivity, profits and reduce loss. Our 
project is a recommendation system which make uses of different machine learning Methodologies 

such as Clustering, Logistic Regression that it recommends the suitable crops based on the input soil 
parameters and climatic conditions. This entire process is known as “Crop Prediction”. This system 
thus reduces the financial losses faced by the farmers by planting the incorrect crops and  it also 
helps the farmers to churn to plant  new crops if needed. Finally, I conclude that a machine Learning 

Model has been developed, which predicts the correct crop to be grown. The model has been 
developed by using secondary data. Real-time data can also be then revenue for the farmer’s 
increases, decreases farmer’s suicides,etc.  
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Abstract 

The Pecking Order Theory of capital structure is one of the most prominent theories of corporate finance. The 

objective of the study is to examine whether Indian firms follow the pecking order theory of capital structure while 

constituting financial decisions. According to this theory, firms follow a hierarchical financing preference where 

internal financing is preferred first, followed by debt and equity as last resort. The data was collected from annual 

reports of companies during the period from 2015 to 2020 taking into consideration 30 companies listed in NSE 

based on market capitalization. Correlation and regression are used in the analysis model. The results of the research 

prove that the selected firms did not prefer internal financing as a source of finance in the years considered for the 

study which indicates that these firms are not profitable and growth firms, as they are not aware of the costs of 

information associated with debt and equity and did not prefer to use their earnings to finance business activities. 

The result of this study shows that the listed firms do not follow the Pecking Order Theory in their capital structure 

decisions.  

 Keywords: Pecking order theory, Capital Structure, Market Capitalization, ownership, debt, and Equity. 

I. Introduction 

The amount of debt and/or equity used by a company to fund its activities and finance its assets is referred to as 

capital structure. A business's activities, capital expenses, acquisitions, and other investments are funded by debt and 
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Abstract: 

This research papers aims to makes an attempt to understand the association of organizational 

commitment and perceived organizational supportwithOrganizational Citizenship Behaviour 

(OCB) in higher educational institutions. OCB is voluntary and discretionary behaviour 

exhibited by an employee. This behaviour results in numerous benefits like productivity, 

attracting and retaining right talent and increased adaptability to environmental changes.  In 

order to fulfil the purpose of the study, the data collected from convenient sample of 116 

academicians was analysed using SPSS 26.The study revealed that the faculty members 

exhibited very good  citizenship behaviour along all the dimensions. From the results it was 

also found that there is significant relationship, i.e., positive correlation between 

Organizational Commitment with OCB and Perceived Organizational Support with OCB.So, 

it can be concluded that increase organizational support and organizational commitment 

would enhance the employee citizenship behaviour. 

Key Words: Commitment, Organizational support, Citizenship behaviour, productivity, 

adaptability 

 

INTRODUCTION: 

In the ever-changing business environment, where disruptive technologies never stop to 

evolve, the Organizations can be successful only when they can sustain the tough 

competition. In order to stay so, Organizations look for the employees who can go beyond 

their role requirements and contribute their services by owning the organization. OCB is one 

such effort where employees put extra efforts, by using the resources efficiently and by not 

complaining against the difficulties faced in the workplace.In earlier studies carried out on 

OCB,many antecedents are found out, among which   Organizational Commitment (OC)and 

perceived Organizational support (POS) exist. Only when employees have extra interest, 
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Abstract 

The behaviour of customer while buying a product different from person to person. Pre purchase customers have 
their own parameters to purchase in a store. This research has the objective to examine the factors influencing 
customer satisfaction to buy products at IKEA as well as Home Centre stores. A sample of research of 226 
respondents who are walk-in customers, where 113 respondents are of IKEA and 113 respondents are of Home 
Centre taken for the survey; administrated a structured questionnaire and analysed by using a descriptive statistics 
and regression methods which was analysed through SPSS program and Ms Excel to obtain results. Finally results 
were demonstrated that there was a strong positive relationship between independent factors (Factors affecting store 
shopping, Brand and customer expectations, entertainment in the shopping environment, associate responses 
towards customer) and customer satisfaction towards the store service of IKEA and Home Centre. 

Keywords: Customer Satisfaction, Home Decor stores, Store Services 

 

1. INTRODUCTION TO CUSTOMER SATISFACTION 
 

Customer satisfaction is a business term, is a measure of how products and services supplied by a company meet or 
surpass customer expectation. It is seen as a key performance indicator within business and part of the four 
prospective of balanced score card. In a competitive marketplace were businesses compete for customers, 
customer satisfaction is seen as a key differentiator and increasingly has become a key element of business strategy 
customer satisfaction drives successful private sector business. High performing businesses have developed 
principles and strategies for achieving customer satisfaction. 

 
2. REVIEW OF LITERATURE 

 
Vlatislavkaputa, A P Barcic, et al.(2016), Consumer preferences for wooden furniture in Croatia and Slovaka. 
study found that wood as furniture material, compared with surveyed substitutes, was widely preferred based on 
safety, brand, warranty and environmental furniture attributes and the preferences of the respondents had different 
preferences for furniture materials as well as for the factors that influence their purchasing decisions when buying 
interior and exterior furniture. 

AdillaAnggraeni and et.al. (2015), in their study about effect of brand experience, level of satisfaction, trust on 
customers’ loyalty was analyzed using regression analysis. The primary data has been collected using a structured 
questionnaire. The findings of the research was to develop effective branding strategy so as to enhance the customer 
experience, satisfaction, loyalty and trust for the brand of the organization. Perception for the brand is developed 
when the customers prefer to buy the product and experience the positive for the same. Experience regarding the 
brand means feeling, emotion, cognitive evaluation, sensations, behavioral senses which stimulates the consumer for 
the brand design, structure, quality, etc. and making them to buy the product. Whereas satisfaction leads to the brand 
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In the present study, the authors have attempted to investigate the relationship
between institutional ownership and capital structure of the companies listed in
India. The authors have taken companies that are part of NIFTY 100 as the sample
for the study for the period FY2009-10 to FY2018-19. Debt of companies has been
considered in two ways: one in relation to the equity, Debt to Equity Ratio (D/E
Ratio); and the other one in relation to the total assets, Total Debt to Total Assets
(TD/TA). This study used a few variables in the form of control variables, which
include return on assets, size, business risk, sales growth and tangibility. Using fixed
effect ordinary least squares regression model, the study found negative association
between institutional shareholding and leverage levels of companies, and it was also
found that institutional investors preferred to invest in companies with low debt
levels.

Introduction
Raising debt is one of the crucial financial decisions taken by the management of any company
to expand business operations or to fund their new investment opportunities. Companies
choose debt policy based on tax advantages associated with debt financing and possible
bankruptcy costs for employing excess debt proportion in capital structure, according to
traditional finance theory. Pecking order postulates that companies first prefer to utilize internal
funds as the primary liquid source of capital followed by raising debt which is less risky and
then go for riskiest source of finance i.e., issue of equity, when no other means of finance is
available (Myers and Majluf, 1984). Agency theory suggests, the employment of debt can
alleviate the agency problems (Jensen and Meckling, 1976). According to Agency theory, the
lower managerial holdings necessitate the need to monitor the actions of management as
managements mostly have incentives linked to performance and invest in big and risky projects.
This problem may get mitigated by the employment of debt in capital structure of a company
as debt acts like an external monitoring mechanism. The problem gets worsened with
companies that are in mature stage with less growth opportunities, and the companies with
surplus cash flows with less growth opportunities will resort to debt as a source of finance to
monitor the actions of management (Jensen, 1986).
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ABSTRACT 

 
The main objective of this study is to find out the impact of corporate social responsibility spent on firm performance 
and also find out the variables which have more impact on firm value. The companies which are considered in this 
study are NSE 50 companies and the data taken for 4 years i.e. from 2014-15 to 2017-18. Correlation and Regression 
analysis is carried out and the variables taken for correlation analysis were CSR spent, book value per share, ROA, firm 
value, net income. And the variables taken for regression analysis were firm value (Dependent Variable), book value, 
total assets, total income, ROA, CSR spent. The results showed that there is a high degree positive correlation in 
between CSR spent and firm value, net income. And regression analysis showed that there is a significant relationship 
in between firm value and total assets, CSR spent. 
 

INTRODUCTION 
 

Corporate Social Responsibility: 
Corporate Social Responsibility(CSR) is also knownas Corporate Sustainability, Corporate Citizenship. Corporate 
Social Responsibility (CSR) is defined as it is the management of the various organizational activities to get or to make 
the positive impact on the society.Corporate Social Responsibility mainly covers the sustainability, ethics and social 
impact. Now a day the corporate social responsibility is playing very important role for any organization in getting 
more profits. If the corporate social responsibility is managed very properly that will definitely increase the 
competitiveness of the business and that will increase the value of business in society and generate more profits. 
 
Depending upon the company and industry corporate social responsibility(CSR) is a broad concept that can take many 
forms. Businesses can benefit society while boosting their own brands and value through CSR programs and 
Philanthropy and volunteer efforts.And also as important as the CSR activities for the society, it is equally important 
for a company also to increase company brand or value. CSR activities also help in increase the bond in between 
employee and company. Through the Corporate Social Responsibility activities, the employees and also employers 
both will be in contact with the society.  
 
All together for an organization to be socially responsible, it first should be mindful to itself and its investors. 
Regularly, organizations that embrace CSR programs have developed their business to the point where they can offer 
back to society. Accordingly, CSR is principally a procedure of substantial companies. Likewise, the more 
unmistakable and effective a company is, the greater duty it needs to set principles of moral conduct for its peers, 
rivalry, and industry. 
 
Corporate Social Responsibility is a concept which have many definitions and practices. Understanding and 
implementation of CSR is different for each organization and nation. Moreover, Corporate Social Responsibility is a 
very broad concept that addresses many and various topics such as health and safety, human rights, environmental 
effects, corporate governance, working conditions and contribution to economic development. Whatever the definition 
of CSR is, the main purpose of CSR activities is to drive change towards sustainability. 
 
According to the Section 135 subsection 1 of Companies Act, 2013 The companies are eligible for the CSR activities if 
the firm have Net worth of Rs.500 or more or Turnover Rs.1000crores or more or Net Profit of Rs. 5 crore or more. If 
any one of the condition mentioned here are satisfied to any company, then the company is eligible for the CSR 
activities. 
 
If the company is eligible for CSR activities the it should spend the 2% of the average net profit of the last three 
financial years. 
The companies are mainly concentrating on the CSR activities which are related to Education, Water supply, Health 
care organizations, Environment, Social Empowerment, Sports and Culture etc. 
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ABSTRACT 

During COVID-19 pandemic, E-learning have emerged as a mandatory component for all educational 
institutions like schools, colleges, and universities all over the world. This crisis has changed the mode of 
teaching from offline to online teaching process. E-learning method provides everyone an effective teaching 
method that brings out the best from students in such social distancing required times. In this research paper, 
a survey has been conducted to find out about teacherviews and perception towards the E-Learning.Primary 
data has been taken from teachers’ fraternity of various schools, colleges, and universities through Google 
forms to know their perspective about E-Learning. The findings of the study throw light on how E-learning is 
becoming popular among teachers all around the world particularly after the pandemic crisis COVID-19. 
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Abstract 
The objective of the paper is to study the impact of liquidity on the capital structure of the select 
firms in NSE. The present paper takes into consideration the analysis of 30 companies in five sectors 
listed on NSE which are selected for 5 year period (2016-2020). The main source of the study is 
secondary data from the firm’s financial reports. Correlation and regression analysis is used for the 
present analysis. The study proves that there is a statistically significant correlation between the 
current ratio and debt to asset ratio that is leverage ratios.  But, there is a significant negative 
correlation is between the debt to asset ratio and debt to equity ratio, and quick ratio. Findings of the 
study revealed there is an impact of liquidity (CR and QR) on debt to asset ratio while there is no 
impact of liquidity (CR and QR) on debt to equity ratio. 
Keywords: liquidity, capital structure, leverage, Current ratio, and Quick ratio. 
 
I. INTRODUCTION 
Capital structure means it is a combination of shareholder funds and long-term debt of the firms. 
Liquidity means the conversion of current assets into cash. Thus, capital structure refers to the 
proportions or combinations of equity share capital, preference share capital, debentures, long-term 
loans, retained earnings, and other long-term sources of funds in the total amount of capital that a 
firm should raise to run its business. The capital structure of a company refers to the make-up of its 
capitalization and it includes all long-term capital resources viz., loans, reserves, shares, and bonds. 
Liquidity describes the degree to which an asset or security can be quickly bought or sold in the 
market without affecting the asset's price. Liquidity means how quickly you can get your hands on 
your cash. In simpler terms, liquidity is to get your money whenever you need it. 
 
Relationship between liquidity and capital structure: 
           The relationship between liquidity and the capital structure of a firm can be explained using 
the model. 
 
  
 
 
 
 IMPACT 
  
 
 
 
 II. LITERATURE REVIEW 
Manjit Kaur Sidhu (2018) analysed the relationship between leverage and stock market liquidity 
firms included in the S&P BSE 500 index from 2009 to 2013 to study on the effect of company 
leverage on stock market liquidity in the Indian market. Used fixed effects panel regression model to 
analyze the relationship. The results show that lower level of debt results in higher stock market 
liquidity of the firm, there is a negative relationship between stock market liquidity and firm 

1. CURRENT RATIO 

2. QUICK RATIO 

1. DEBT TO EQUITY RATIO 

2. DEBT TO ASSET RATIO 

     LIQUIDITY RATIOS 

CAPITAL    STRUCTURE                  
RATIOS   
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Abstract: COVID-19 situation has made life difficult for everyone around the world. So is the case 

with retail industry.  Indian Retail Industry has come across major issues when they faced the 

pandemic situation as the customers are not tech savy and they are not much fond of ordering online 

especially groceries. So, survival is one of the important problems and customer retention This article 

highlights the strategies the Indian Retail Industry is adopting and how they are able to retain 

customers. The study has adopted descriptive research methodology and has conducted personal 

interviews and followed observation methods to collect the data. 

  
Keywords: Customer Retention, Retail Industry, Survival, COVID-19, Retail Strategies 

 
I. INTRODUCTION  

      In the eight months duration of COVID-19, everyone still is facing many problems to lead day to day life 

comfortably. Leaving aside the free movement of people outside and attending regular duties it is hard for all to even 

get the groceries well and full.  

First few months is very hard for everyone to have even met the necessities.  But thanks to retail shops, supermarkets, 

and small grocery shops nearby neighborhood.  Many have changed the way they function regularly.  There was a 

drastic strategic shift in the way they conducted business during COVID-19. Indians customers are never fond of online 

shopping for groceries and all. They always preferred physical verification and wanted to check and compare the price 

before purchase.  But this COVID-19 situation has changed the way customers shop and have leveraged the purchasing 

behaviors of customers online.  

      Online purchase has increased these days and the main point of discussion is how retail industry is accepting this 

scenario and is making the offline customers go online and retain the existing customers through which they can 

survive. 

 

II. NEED FOR THE STUDY 

      Customer Retention always is the primary concern of any business as it has proved that it is more effective and 

profitable than customer acquisition. It is well known and proven fact that 80% of the business is done by the 20% of 

the customers. But gaining this 20% is hard and retaining that 20% is harder. Customer Retention helps the business to 

gauge their relations with the customers for a long period. This itself will advocate the issue of customer acquisition.  

      During this COVID-19, doing business is hard for everyone, but who tries to retain the customers they already have 

is the first thing to do. As customer need groceries to lead their lives in every worst to worst situation, the retail 

industry just needs to adjust themselves in dong their business.  This paper highlights those adjustments retailers have 

done to meet the customers requirements and how they have planned their survival in the current scenario and 

successful they are in retaining the customers they have. 

 

III. OBJECTIVES 

1. Understanding the importance of Customer Retention in general and during COVID-19. 
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Abstract: In the IT & ITES sector, human resources are crucial resources.  Indian organizations are 

dependent on crucial resources very much. The Indian IT & ITES companies are hiring nearly 300 

personnel every working day of the year. This is providing very good opportunities for everyone and 

is also posing challenges for the HR managers in retaining the employees. Because of the talent gap 

existing in the current talent pool, organizations are suffering majorly to fill the middle management 

positions and senior-level positions. The reason behind the supply gap is not just the employability 

skills but there are many reasons why employees leave the organizations. This has resulted in 

increased levels of poaching and attrition cases. Employee turnover is making the organizations to 

fail in attaining the objectives set. So, there is a need to understand the impact of attrition and 

additional factors. Because attrition cause a huge cost to the company. Many are having the difficulty 

in estimating emotional costs, loss of morale, experience, and continuity. There is a significant 

economic impact when an organization loses any of its critical employees for any reason. This is why 

the organizations need to delve deep into the reasons and factors, which may influence the 

employee’s decision to leave the organization. So, the present study will examine the relationship 

between organizational practices and their influence on the employees’ decision to leave the 

organization. This paper highlights those factors which have maximum impact on attrition. 

 

I. INTRODUCTION 

In the present competitive business environment, when all the other resources are so prone to imitation and 

adoption by the competitors, Human Resources is the only asset, which if selected, developed, and retained keeping in 

view the organizational goals, can prove to be a reliable differentiating factor. With the help of this differentiating 

factor, organizations can strategically position themselves and sustain that position for the competitive advantage in the 

longer run. To successfully derive maximum out of the pool of human skills existing in the organizations, one of the 

greatest business challenges that exist is to retain the valuable employees in the organization. 

The new age economy, with its attendant paradigm shifts concerning the human capital, in terms of its acquisition, 

utilization, development, and retention, has placed a heavy demand on today's HR professionals. Today HR is expected 

to comprehend, conceptualize, innovate, implement and sustain relevant strategies and contribute effectively towards 

giving the corporation its winning edge. With a dynamically changing and volatile demand-supply equation, especially 

against erratic attrition trends and cutthroat competition which is no longer restricted to local or regional boundaries, a 

need for strategizing and putting in place a robust mechanism for attracting and retaining top talent becomes vital for 

the company's very survival and growth.  

 

II. EMPLOYEE ATTRITION 

Staff attrition increases the cost to organizations and will drive up training costs, recruitment costs, and 

productivity costs. Many organizations even faced problems like customer service, quality issues, project issues, etc 

because of attrition. The survey’s revealed that most of the attrition is because of employee turnover as they leave their 

jobs for many unspecified reasons in want of more money, recognition, working conditions, advancements, satisfaction, 

family issues, and many more. As per the NASSCOM study, nearly 80% change their job for a better opportunity. 

Much research is going on to identify the reasons and their impact and identify the solution for such problems. 
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Abstract: Work life balance is the current issues with everyone. This topic is attracting many now a 

day. Everyone has to accept that profession is a part in our lives; it is not possible to lead life 

without any earning. Interest in work and family matters has arisen on account of changes in the 

way in which work has been defined and it has been fuelled by mechanization and modernization of 

production processes, industrialization and the entry of increasing numbers of women in to the 

world of paid work. In a Developing Country like India the issue of work life balance is a matter of 

concern.  These days you cannot find a field where women have no entrance. Recently women have 

much more reach in the in every field of Business.  They are proving to be the best in their respective 

fields.  Previously she used to be a more house wife and less professional.  But after the reforms in 

1991 the scenario has changed as the India economy is liberalized. Because of necessity and the 

desire to augment income, both the spouses started working.  This has raised curtains to new 

problems to the working women community. Today's career women are continually challenged by 

the demands of full-time work and when the day is done at the office, they carry more of the 

responsibilities and commitments at home. So a great need has aroused to balance both.  Initially 

this is the problem of working women only.  But now a days this is an issue which has been taken 

seriously even by the companies.  The reason behind this is that women have proved equal to that of 

the men counterpart. So the human resource professionals are seeking options to positively impact 

the bottom line of their companies, improving employee morale, retain employees with valuable 

company knowledge, and keep pace with workplace trends. So, this paper concentrates on few issues 

like how does women balance her work with life at home? How is she managing all these 

responsibilities? What type of support she is getting from the family members and from the 

employer? Like this we can have many questions to ask.  Let us see how the IT and ITES women 

employees are handling the issue of Work Life Balance. 

 

I. INTRODUCTION 

      Striking the right balance is the key to a fulfilling life. Whether you are spiritually inclined or not, the truth is that, 

balance is central to our very universe. From the Upanishads to The Bible, from The Talmud to The Koran, numerous 

passages call upon individuals to lead balanced lives.  

      Yet, in the rat race of our present-day existence, especially in the long-working-hours of our industry, we forget to 

maintain a balance between work and family. The result is devastating; High levels of stress, trauma and even nervous 

breakdowns. Numerous world bodies including the International Labor Organization (ILO) have in recent years 

prescribed balance coupled with honoring workers' rights, to create the right working atmosphere, especially in 

countries that have latched onto the services bandwagon. In short, the industry buzz, whether in low-tech or hi-tech 

industry, is about creating Work-Life Balance (WLB).  

      The phrase Work-Life Balance was coined in 1986 in the USA and until 1999 remained on the fringes of corporate 

usage and public dissemination. Post 2000, WLB has gone mainstream, with hundreds of dedicated Internet sites, 

including those of mega corporations, helping spread its usage. There has even been legislation enacted in many 

countries making WLB crucial to the functioning of a corporation. Work-life balance is now the second most important 

driver of employee attraction and commitment This makes the HR departments paying more and more attention to the 




