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At the outset, I would like to congratulate the entire editorial team involved in the publication 
of the St. John Tech Journal. A lot of effort and brainstorming has gone into the curation and 
preparation of the research papers that have been published in this edition.

Looking at the way forward, a greater emphasis must be placed on R&D (Research & 
Development) activities. India is a country filled with young minds bursting with enthusiasm 
and potential. Research is way to channel this vigour. We must imbibe in ourselves the habit of 
questioning. This holds a two fold benefit- improvement of our domain knowledge and 
kickstarting our thought process. I believe the 'Next Big Thing' can be and will be 
discovered/invented and developed in our very own country.

We intend to turn this Journal into a full fledged Publication in the future in order to invite 
research papers and ideas from outside as well. This will widen our reach and scope of topics 
covered.

CHAIRMAN’S MESSAGE

Mr. Albert W. D'Souza
Chairman



CAMPUS DIRECTOR’S MESSAGE

Dr. Savita J. Tauro
Dy. Campus Director

Greetings from St. John Technical and Educational Campus!

"Do not wait until the conditions are perfect to begin. Beginning makes the conditions perfect." --
Alan Cohen

There is no doubt that scientific advances depend not only on new ideas, conceptual leaps and paradigm 
shifts, but also to a large extent on technological advances that make these steps possible.

The importance of access to technological know-how is also reflected in the job market. Researchers who 
can bring new techniques to an institute are well sought after, just as the availability of techniques and 
service facilities makes a research institute more attractive to scientists.

Journal articles today are generally accorded great prestige and merit within the scientific community, 
relative to other forms of disseminating research findings through avenues such as books, book chapters, 
web-blogs, presenting papers at professional conferences. Journals are also used to report the results of 
research and development projects.

Thomas Edison attempted 10,000 different designs before successfully creating the electric light bulb. 
Later, a young reporter asked Edison if he regretted having so many failures. Edison bristled, explaining that 
he had no failures; rather, he learned a lot about things that do not work. Each unsuccessful attempt was not a 
failure; it was a step in the path to ultimate success. To document this process, Thomas Edison kept 
extensive notes that today would be the substance of many timely and substantive journals / technical 
reports. Thus journals / reports help in authenticating successful results and knowledge gained.

At St. John College of Engineering and Management, we have launched "St. John College of Engineering & 
Managment Journal of Engineering & Sciences (SJCEMJES)" - a platform for our future researchers / 
technologists / scientists to share their research work and knowledge related to their fields. SJCEMJES will 
be a medium for them to improve their articles through peer review, critical commentary and suggestions. 
This will definitely help them to get their final papers published at national and international level in future.

It is a well-known fact today that for teaching fraternity, apart from teaching, research work and the number 
of papers published add weightage to their job profile and assist in personal growth and ensure bright future. 

The SJCEMJES venture will definitely give an edge to our faculty and also add to building the brand of the 
college in coming years. We are sure that our faculty will actively contribute towards this initiative and 
uphold it to make it an integral part of St. John! My best wishes to the editorial team, the authors and the 
readers for this endeavor.



ADVISOR’S MESSAGE

Dr. S. Krishnamoorthy   
Advisor- St. John Technical Campus

I am delighted to see the birth of technical journal in St. John College of Engineering and 
Management. The vision for the team that worked tirelessly to make this first issue happen 
should be to make it in to a peer reviewed journal having a high impact factor. I do know that 
achieving this vision will take many years of sustained effort. I am sure our team is capable of 
doing dedicated work during all the years it will take to realize this vision of creating a journal 
with high impact factor.

There is a prevailing notion among technical educators in under- graduate teaching institutes 
that research happens only in post-graduate institutions. At St. John our faculty are 
empowered to believe that they can do research and are required to carry out research as part of  
their individual self-development plan. Research publications are an excellent way to get 
“Branded” as a competent professional. Let each one of our faculty realize this potential. We 
are there to support such effort.



PRINCIPAL’S MESSAGE

Dear Readers,

"A desire can change nothing, a decision can change something, but a determination can 
change everything".

St. John College of Engineering and Management (SJCEM) affiliated to Mumbai University 
is an upcoming institute of importance in imparting the quality education to those wishing to 
become engineering professionals. The college is established with a vision “Excellence in 
Engineering Education in the Service of Society” under Aldel Education Trust at Palghar in 
the year 2008. It has been progressing at an exponential rate since its inception and there have 
been many notable achievements, and research by faculty members and students.

Our long-time wish has to launch technical journal with St. John brand to showcase the 
research activities as SJCEM by the faculty members and students across the departments. It 
has that wish led us to launch the St. John College of Engineering & Management Journal of 
Engineering & Sciences (SJCEMJES). It is evident that the cognition of engineering and 
science-based R&D work has been able to provide newer solutions to the benefit of 
humankind. I am confident that SJCEMJES meets its standards and comes upto the reader’s 
expectations. Further I believe SJCEMJES creates a platform for research enthusiasts from 
across the globe over the years to come.

All credits and thanks go to the dedicated editorial team and their hard work. I congratulate 
them and I wish a great success for the future issues to come with improved quality and 
succeed in registering SJCEMJES as an open access journal.

Dr G. V. Mulgund
Principal



EDITORIAL MESSAGE

Dear Readers, 

The qualitative and timely publication of  Vol. 3/ Issue-1 -March 2021 of our esteemed St. John Journal of Engineering and 
Sciences a has brought great joy and happiness to the entire fraternity of the journal and honourable members of the Editorial 
and Advisory Board. The board members rich experience and varied expertize is providing immense succour in propelling 
the journal to attain an envious position in areas of research and development and accentuate its visibility. It is a matter of 
great pride and honour that the journal has been viewed by researchers from more than twenty executive editors in and 
outside the India. The aim of journal is to percolate knowledge in various research fields and elevate high end research. The 
objective is being pursued vigorously by providing the necessary for research and development. 

Number of research papers were received from all over the globe for publication and we thank each one of the authors 
personally for soliciting the journal. We also extend our heartfelt thanks to the reviewers and members of the editorial board 
who so carefully perused the papers and carried out justified evaluation. Based on their evaluation, we could accept ten 
research papers for this issue across the disciplines. We are certain that these papers will provide qualitative information and 
thoughtful ideas to our accomplished readers. We thank all the readers profusely who conveyed their appreciation on the 
quality and content of the journal and expressed their best wishes for future issues. We convey our deep gratitude to the 
Editorial Board, Advisory Board and all office bearers who have made possible the publication of this journal in the planned 
time frame. 

As St. John Journal of Engineering and Sciences enters its second year of publication, there is a lot to look forward to. Before 
looking ahead, however, I would like to offer a word of thanks to our readers, our contributors, and our editorial board for 
their support of the journal and its mission: to improve the quality of journal. Launching a new journal is no small feat, and we 
achieved a good measure of success. 

It is my pleasure and honour to serve as the next Editorial Head/Editor-in-chief of the St. Sohn Journal of Engineering and 
Sciences. The journal provides a forum for new advances in engineering and science research and practice that spans a wide 
swath of topics. 

It is now my pleasant duty to lead the journal along with my younger and most energetic colleagues and team members. We 
cordially welcome the new members of the Editorial Board and look forward to an excellent collaboration with the new and 
continuing members of the Editorial Board. Together, we will work hard to enhance the quality of papers, reduce the 
turnaround time for manuscripts, increase the publication frequency, provide fair and meaningful reviews and smoothen the 
editorial management process. We wish to take the journal in a direction where it encompasses all the emerging areas, 
reflecting the practice-oriented approach, which is an essential link between academic research and professional practice. 
Our main objective will be to strengthen the boundaries of the journal, to strengthen the reviewer database, and to motivate 
potential authors to contribute to the journal. In parallel, we all should join hands in preventing plagiarism, duplicate articles 
and unreliable research. I invite the authors to submit original and first-hand articles, which will help to achieve our goal of 
obtaining an Impact Factor for the journal to maintain the relevance of the journal in a highly competitive field. We are 
looking forward to work with you all closely to enhance the reputation of the journal and promote scholarly development of 
research in science and engineering field in practice. 

In closing, it is a privilege to work with you all and serve the fraternity to science and engineering. I welcome you all to share 
your thoughts and suggestions so that we can continue growing its impact and visibility over coming years 

We invite all the authors and their professional colleagues to submit their research papers for consideration for publication in 
our forthcoming issue i.e. Vol. 3 / Issue-1 -March 2021 as per the "Scope and Guidelines to Authors" given at the end of this 
issue. Any comments and observations for the improvement of the journal are most welcome. 

Dr. Madhuri A Khaparde 

Editor-in-chief SJJES 



Tourist recommendation system  

 

1

  
 

   

 

 
 

Ankit kumar Mishra, SriramVenkatesh, Vaishakh Panicker 

Department of Computer Science, St. John College of Engineering and Management Mumbai University

The most complex tasks for tourists when planning travel is choosing a tourist destination from the information that is available on the 

Internet and through other sources both before and during travel. People have various holiday options for the trip but sometimes our options 

for vacations are not worth spending our relaxed time, because some destination are only famous and worth visiting during a specific season. 

Hence selecting a destination based on the information available online and from various sources is the most strenuous task during planning, 

before or after travel. To address this pertaining issue, it requires a full conception of the tourists’ decision-making and models for their 

information search process.

Introduction
Tourism is extremely important globally, contributing 10% to the 

world economy in 2015 and projected to grow to an estimated 

10.3% average over the next decade (World Travel and Tourism 

Council, 2015). The number of tourists worldwide has increased 

rapidly. Over the same 10-year period, Asia is expected to be the 

fastest-growing region regarding travel and tourism’s contribution 

to a country’s or a region’s Gross Domestic Product (GDP). Of 

particular note, Thailand, India, Singapore, and Myanmar were the 

countries identified as the most attractive tourist destinations in 

2013.Over the last decade, India’s tourism industry has boomed, 

with international tourist arrivals doubling over the past nine years. 

In 2013 alone, international arrivals increased by 18.8%, the second 

highest rate among the top-ten most visited destinations in the 

Asian and Pacific regions. Overall, India was the 10th most visited 

destination worldwide, and attracting 26 million international 

tourists, and growing by 18.76% over the previous year. Increasing 

both tourist numbers (international and domestic) and the benefits 

of tourism are a primary objective of the Indian government.[1] 

With the boom in tourism over the last decade, information sources 

play an important role for tourists when making decisions and 

selecting destinations. The Internet is now considered to be the 

tourists’ main information source for information on products and 

services. However, the sheer volume of data on the Internet has 

made it difficult for tourists to process information, whether in per-

trip planning or when making choices during travel. The travel-

planning problem is highly complex, time-consuming, and 

dynamic as there are many factors involved in the decision-making 

process. Some of the factors involved in travel-planning include 

travel budget, number of nights one intends to stay at a given 

destination, food quality, the number of individuals travelling, 

transport mode, leisure activities, weather etc.

Background and Literature review
The author says of that to develop and design a recommended 

system. This system is roughly based on technologies available on 

the web, which utilizes a hybrid recommendation filtering for the 

smart tourism industry. This research paper proposes an intelligent 

recommendation software agency by using a hybrid 

recommendation approach that is considered to have real-time 

communication. The designed software is based on the agent 

technology, In this way a hybrid- based recommendation system 

was composed of collaborative and content-based approaches. Five 

agents were to be defined and implemented via this web 

application. The results based on this case study are found 

considering two scenarios involving many customers illustrated 

that the proposed web application improves the rate of the 

recommendation for the customers. In addition to this based on the 

second condition, real time data communication on the system 

occurred, thus the system supported real time data communication.

The main aim of this research paper improves the capability of the 

software agency by supporting real time data communication and 

improves the given method; the proposed web application was 

tested based on case study with considering two scenarios which 

are with disturbance and without disturbance. However, this study 

has some limits that helped determine the topics for the future 

studies. The first limitation is the case study because the case study 

is not tested for actual customers. Therefore, it needs to be further 

simulated and tested in the common and the general environment. 

The second drawback is that the communications between the 

proposed system and the system, which was not tested via real hotel 

booking conditions. Hence, a more realistic condition will be tested 

in the future. The authors has studied here that includes a 

Knowledge based Tourism Recommendation system Using 

Knowledge Base Filtering with Protégé Framework [2] The study 

here is about a system which is a tourism system based on   
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knowledge of the user held by his interest and helping in 

recommending the required optimal result for the same. A 

recommender system is the basic base of this paper. Most of the 

recommender frameworks contain many similarities that originate 

from machine learning. However, there are many courses for 

characterizing the similarity. A Recommender framework is 

programming operators that bring out the interests and inclinations 

of every users and makes suggestions as needed. These are usually 

the framework that suggests numerous things like music, 

recordings, books, online shopping, tourism, and so on. Keeping 

the end goal in mind to construct the appropriate travel plan by 

fulfilling the user inclinations, the gathering profile will be 

characterized physically by the travel organization. This work is to 

characterize the collective profile of every individuals, to describe 

the appropriate administrations and to automize the work of the 

customized travel by considering the gathering inclinations and 

constraints. The aim was to study the different ways to utilize 

imaginative innovative tools, also to make good use of it in tourism 
[3]

recommendation system.  The paper [3] shows the study of 

Tourism resource management based on AI. The author has stated 

about a recommendation system using AI. In the era of 

digitalization, it provides great chances for users to obtain 

information. Particularly, tourists want to easily get huge 

information about their tourism plans. Therefore, in this paper, we 

aim to design a tourism resources management system and help the 

tourists understand and plan their travel routes. The proposed 

tourism resources management system has 3 modules which 

mainly contains information organization and filtering module and 

contents module. The main innovation of this paper is to bring in the 

introduction of artificial intelligence technique in tourism 

resources management that is we proposed a novel Web data 

extraction method to generate tourism website contents. Finally, 

experimental results prove that the proposed tourism resources 

management system is able to properly integrate tourism 

information and provide high quality information service for 

tourists.

Materials and Method
Requirement analysis is also called as requirement engineering. It 

is the process of determining user expectations for a new or updated 

product. These Features, called requirements must be computable, 

relevant and detailed. In software engineering, such requirements 

are often called practical specifications. An important aspect of 

requirement analysis is project management.

Theory
Decision Tree algorithm comes from the family of supervised 

learning algorithms. It is different from other supervised learning 

algorithms because the decision tree algorithm can be used for 

solving regression and classification problems as well. The aim of 

using a Decision Tree is to create a proper training model that can be 

used to predict the class or value of the target variable  by learning  

simple decision rules taken from prior data (training data). In 

Decision Trees, predicting a class label for a record generally starts 

from the root of the tree. We compare the values of the root attribute 

with the record’s attribute. On the basis of comparison, we follow 
[4]the branch corresponding to that value and jump to the next node. 

Important terminology of decision tree

1. Root Node: It represents the entire population or sample and this          

    further gets divided into two or more homogeneous sets.

2. Splitting: The process of dividing a given node into two or more 

                

    sub-nodes is splitting.

3. Decision Node: When a sub-node splits into further sub-nodes,   

    then it is called the decision node.

4. Leaf / Terminal Node: Nodes which don’t split is called terminal 

    or Leaf node.

5. Pruning: When we remove sub-nodes from a decision tree node, 

    it is called pruning. You can say the opposite process of  

  

    splitting.

6. Branch/Sub-Tree: A subsection of the entire tree is called 

    branch or sub-tree.

7. Parent and Child Node: A node, which is divided into sub- 

    nodes is called a parent node of sub-nodes whereas sub- 
[7]    nodes are the child of a parent node.

System Requirements

The functional requirement describes the core functionality of the 

application. This section includes the data and the functional 

process requirements. The functional requirement typically 

describes what is needed by the system user as well as requested 

properties of inputs and outputs. A functional specification is the 

more technical response to a matching requirement document. 

Relevant data can be entered to the system by the user themselves. 

System should capture traveler name or ID, destination, time period 

and purpose of visit. The system should help in analyzing optimal 

solution according to the users need. The system should show
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various travel or transport methods. With this system the user 

should be able to optimize the perfect place according to his/her 

requirements and needs depending on the purpose of the visit. 

These requirements are referred with functional requirements that 

define a specific function. They are often called quality attributes of 

the system. The qualities present in an NFR Execution are of two 

types which include, security, safety and usability which are 

observable during operation. Evolution qualities such as testability, 

maintainability, extensibility which are stated in the static structure 

of the system. The system should have a valid user/password. Every 

caption should be self-explanatory. Reports are exported to 

different formats (excel, csv, text) Deployment should not be 

depending on the operation system (either windows or Linux)

Proposed system
This System proposes an inexpensive system. It works on the input 

given by the customer and then suggests an optimal solution so that 

the customer can travel without any difficulties. This System 

utilizes a decision-based algorithm which proves beneficial results 

and the so-called confusion for the customers are avoided.

F

ig.1 Proposed system

This Architecture describes the basic framework of the system. The 

basic data set are created using researches and surveys and then a 

database is created .The basic processes like data cleaning, data 

transformation are done according to the need of the user. The 

Feature selection box suggests the ideas of the customer or the 

owner and accordingly the irrelevant data and the relevant data is 

sorted and then the optimal output is provided. Implementation of 

the system includes some basic algorithm. These algorithms 

provide optimal solution to any recommendation system[6]. 

Mostly recommendation systems are based on many different 

principles and involve various different types of frameworks. 

Decision tree is chosen as a classifier/model for the proposed 

system.

Result and Conclusion
This Project was taken into consideration after understanding 

various recommendation systems. The ontologies of various 

systems were also studied for understanding how to find the 

optimal solution. Decision tree-based tourism recommendation 

system is an enhanced topic for understanding how to get the proper 

result for a location which helps in being both fitting and 
 [5]

satisfactory . The implementation of the initial stages includes 

building web pages and the remaining of the project 

implementation is scheduled for the next phase.

Future Scope
For future work, to increase the classification accuracy rate for the 

data sets, we can consider many classifiers which will help classify 

various degrees of classification. Also, an interactive and adaptive 

front- end web application and user interface will be designed and 

implemented.
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Introduction

According to a 2014 report by The Fine Arts Expert Institute (FAEI) 

in Geneva, over 50% of the artworks investigated were either 

counterfeit or were not correctly attributed to the original artist [1]. 

Today there are a lot of issues that the Art Market is facing which 

needs immediate attention. Various serious problems related to 

verification, centralization, proprietorship, manipulation, 

transparency and many more are currently prevailing in the market. 

To make earning out of artworks, artists undergo a lot of troubles 

and yet have to face market place turmoil which includes 

intercommunication friction, transaction friction, piracy, etc. Due 

to all these problems in the Art Market it is very difficult for artists 

to rely on their artwork earnings.

Blockchain has the capability to revolutionize various fields. 

Numerous fields such as finance, supply chain management, and 

government sectors are adopting blockchain to bring clarity and 

traceability into their systems. By analyzing and eradicating the 

loopholes in the traditional Art Market the proposed system aims to 

transform and improve the art world for artists such that it turns into 

a better place for artists to survive on their own. The proposed 

system is helpful in such a way that it carries out the auction in an 

improved way by eliminating intermediaries, also it serves as a 

platform for budding artists to establish themselves in the art world. 

The proposed system is basically a trustworthy and traceable 

blockchain-based system for art lovers.

Related Works

A. Traditional Art Market

The current working of the art market involves many mediators 

who indirectly affect the fame that the artist should get for his/her 

artwork. Because of this, the blooming artists have to go through a 

lot of struggle to survive on their art earnings given the time and 

effort they put in to make a particular artwork. Also, art lovers who 

wish to buy any artwork as per their fondness face difficulty to find 

an efficient and trustworthy platform where they can buy. To solve 

various such issues faced by sellers as well as buyers, the proposed  

system can aim to provide a platform where art lovers can securely 

and conveniently trade their artworks without worrying about the 

issues they usually face.

B. Blockchain

Blockchain technology was first introduced as a way of overtaking 

the power that financial institutions had over the accounts of their 

users. Since cryptocurrency and the blockchain technology became 

quite trendy in around 2017, several fields in technology, finance, 

and humanitarian aid have started embracing this decentralized 

ledger. Characteristics of Blockchain Technology that would be 

useful to reform the current Art Market scenario:

 1. Tracing Originality Of An Artwork: The fact that the art 

 details are time-stamped, any individual can track the  

 origin of an art piece which makes it possible to  

  effortlessly track the original artist.

 

Art Market Reformation using Blockchain
Shaikh Altaf, Shetty Pratiksha, Vartak Aachal, Patekar Manali 

Department of Computer, St. John College of Engineering and Management, Palghar

Blockchain, as the name suggests, is a chain of blocks where the blocks store data in a secure and transparent manner and ensure that they are 

connected to each other by storing the previous hash, thus creating a chain among themselves which in turn creates a network of related 

blocks. These chains create a decentralized network that cannot be tampered easily and thus provides a trusted source to store and manage 

data without any centralized or third-party. There are many proficient artists who struggle to survive based on the income they earn through 

selling their artworks as most of the profit earned by the artwork is kept with the galleries or patrons who act as a medium to sell them. 

Another serious challenge is to track the originality of the artwork as the buyer is not always sure whether the artwork he/she bought is 

authentic and worth the buying price. Blockchain can act as a medium to resolve various issues faced in the art market by reforming ways of 

how artworks are bought and sold, resolve manipulation issues and profit distribution and provides a trustworthy platform for buying and 

selling. It would also ensure to keep track of the artwork lifecycle, thus providing the buyer a way to check the provenance and authenticity. 

We can use Smart Contracts to automate the entire process of supply chain management of artworks without any interference from the third 

party. These Smart Contracts can be deployed in Blockchain applications like Ethereum, HyperLedger etc which would help in connecting 

various nodes. Thus, blockchain would be helpful for the seller to get an optimum price for his/her artwork and the buyer who can ensure to 

invest money into something that is as per his/her liking and is significantly worthy.

Keywords - Blockchain, Smart Contract, Ethereum, Supply Chain Management.
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 2. Easy decision-making for buyers: Individuals who love 

 art always seek opportunities to invest in good artwork.  

 These individuals would be able to invest in an artwork  

 without any third party interference.

 3. No remakes of original artwork: Before the   

 introduction of blockchain technology, it was not difficult 

 to distribute and reproduce artwork. However, blockchain 

 can be embraced by artists to ensure that no one would  

 tamper or reproduce their artwork.

Background and Literature review

The literature review was crucial in order to understand various 

benefits blockchain can provide in reforming the Art Market. We 

have reviewed four technical papers which made us understand the 

flow through which the system through Blockchain can be 

implemented.

In this paper, Zibin Zheng, Shaoan Xie et.al. [2] have given a broad 

understanding of the overall concept of blockchain and its working. 

Various techniques are described such as asymmetric cryptography 

and distributed consensus algorithms which  has  been  

implemented  for  user  security  and ledger consistency in the 

blockchain. Because of this, blockchain possesses features like 

being immutable, guaranteeing no single point of failure situation, 

etc. The different types of blockchain systems i.e. public, private 

and consortium are mentioned in detail. Several common 

approaches are mentioned to reach a consensus in the blockchain in 

detail. The key characteristics of blockchain is highlighted which 

includes decentralization as no third party is needed to validate the 

transactions, persistency as blocks with invalid transactions would 

be discovered immediately, anonymity as each user can interact 

with the blockchain with a generated address which does not reveal 

the real identity of the user, auditability as transactions are easily 

verifiable and trackable. However, numerous challenges are also 

described, which limit the wide usage of blockchain. Scalability is 

one of the major concerns as the number of transactions is 

increasing day by day, thus making the blockchain bulky. Due to the 

original restriction of block size and the time interval used to 

generate a new block, the requirement of processing millions of 

transactions in real-time fashion cannot be fulfilled. Another 

concern mentioned is privacy leakage as blockchain cannot 

guarantee transactional privacy since the values of all transactions 

and balances for each public key are publicly visible. Moreover, 

miners hiding their mined blocks for more revenue in the future as 

branches could take place frequently which in turn hinders 

blockchain development. This could also be a major challenge to 

overcome. Furthermore, serious problems cropping up via current 

consensus algorithms are mentioned like proof of work or proof of 

stake as proof of work wastes too much electricity energy while the 

ideology that the rich get richer could be the case in the proof of 

stake consensus process. The proper understanding of these 

important concepts of the blockchain system would be helpful for 

successfully implementing the proposed system and manage the 

functionalities efficiently [2].

In this paper, G. W. Peters, E. Panayi et.al. [3] have proposed a 

system E-auction [4] which is a famous e-commerce activity that 

allows bidders to directly bid on the products over the Internet. In 

the sealed bid, a transaction cost is required for the intermediaries 

because the third-party plays a crucial role for the buyers and the 

sellers helping them during the auction. In addition, it never 

guarantees whether the third-party is trust-worthy. To resolve the 

problem, blockchain technology is used to develop the smart 

contract for the public bid and sealed bid which has a low 

transaction cost. This system [3] has successfully implemented a 

smart contract for a sealed auction. The contract was able to 

perform the operations like blindAuction(), bid(), reveal(), 

auctionEnd(), withdraw(). This system is expected to encounter 

potential problems in the implementation of the work. In smart 

contracts for sealed orders, due to the complexity of the contract, 

the bidders and bidders come, say may call the wrong contract 

function. For example, the bidder inadvertently calls Reveal() to 

open all bids, so that the bidding must be terminated and re-

arranged. So the disadvantage of this system can be resolved in the 

implementation of our system. Also, instead of implementing 

sealed auction, implementation of our system would be via the 

public auction [4] using the Ethereum [5] smart contract [6] as one 

of the core modules, which is only mentioned in this paper and not 

implemented [3]. 

In this paper, Shivani Bhalerao, Siya Agarw et.al. [7] have shown us 

how the application of Blockchain in supply chain management 

would greatly impact and have a positive change in the supply chain 

management.  The supply-chain management can  be handled in a 

great way using blockchain since it uses distributed public general 

ledger. Managing a supply chain is not easy when dealing with large 

businesses, the supply chain looks more like a web less like chain, 

full of interconnections. The imprecision in  records, billing
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problems, scams and other malpractices signify the necessity for 

these chains to be audited on a regular basis by some third party 

which most of the times prove to be fatal or raise trust issues. The 

basic idea of the proposed system is to trace the complete chain 

electronically right from the start till the last phase of consumer 

delivery without any manual intervention. The proposed system 

eliminates the need of intermediaries and gets updated 

automatically thus less human intervention is needed thus saving 

efforts. Blockchain Architect, User, Regulator, Developer, 

Operator, Membership Services, Traditional Processing Platform, 

Traditional Data Coordinator are the eight aspects mentioned to be 

used in implementing hyperledger fabric. The proposed system is a 

licensed blockchain network that links many small businesses in 

order to eliminate the need for expensive infrastructures as the 

proposed system considers target sectors as dairy products and has 

taken care that the system is easy to use for people with non-

technical background. The proposed system has used react-native 

framework to build app and hyperledger composer for server-side 

blockchain implementation. Softwares used are Hyperledger 

Fabric, Hyperledger Composer, Docker, Loopback and IPFS. The 

whole data about the product right from being generated from raw 

material till its end-delivery to the customer is recorded in the 

proposed system. The product before being received in the supply 

chain is checked using (IoT) sensors and data of the product is being 

compared with the ideal values stored in the smart contract and the 

penalties are assigned if applicable. The cost and the penalties (if 

any) are calculated after receiving the product and the shipper, 

importer and exporter will receive their payment along with 

penalties (if any). Thus the proposed system ensures that the end 

customer gets to know the details of the product hence can be 

assured that the received product is trustworthy. The proposed 

system eliminates the chance of consumption of expired products, 

ensures equal distribution of revenue among the members of the 

supply chain, ensures transparency and traceability throughout the 

chain and prevents costly delays.

In this paper Tianqi Cai, H.J. Cai et.al. [8], few reasons are 

mentioned as to why Blockchain is favored and implemented in 

capital markets. The first reason is security and stability. These two 

attributes are considered as a top priority when financial 

transactions are concerned. Blockchain helps to improve the 

fluidity and efficiency of the system encouraging its 

implementation in financial and other transactions. The  second  

reason  is  that  it  does  not  rely  on trust between users. The third 

reason being it is a decentralized system. It distributes power 

among all the users participating in the Blockchain network. 

Having mentioned above reasons Blockchain Technology research 

is still in its infancy and hence lacks in development as well as in 

providing utmost legal protection. To solve the problems in existing 

traditional systems, a token-based public blockchain system has 

been proposed that includes the creation of a universal token 

structure, a token-based bookkeeping method and a flexible 

authorization management mechanism. It consists of features like 

specific rollback, natural parallelism, and regulatory friendliness. 

This system plays a vital role in preventing 51% attacks which is a 

major threat related to Blockchain [9]. Specific rollback resists 

attacks from old users and substantially helps to prevent actual 

losses. Elimination of the third party in cross-chain operations and 

token-based design naturally supports parallel and cross-chain 

transactions. The major advantage of this system is that it is 

regulatory friendly and helps in quick access of information while 

allowing fast determining of token-based transactions.. Even 

though Blockchain is considered a secure network there still exist 

security risks as Blockchain is deployed using smart contracts. 

Ethereum’s smart contract is prone to certain problems such as 

contract programming solidity, compiler errors, Ethereum virtual 

machine errors and other undocumented attacks. Also, each user 

can write his/her own smart contract. Hence auditing becomes 

complex. All these problems can be solved by using token-based 

Blockchain Technology(TBBT) wherein all real-world assets and 

certificates can be tokenized using tokens. The identity of the 

uniqueness of each token is resolved on the basis of a token name 

and domain name. Basically, this system has tried to eliminate the 

security risks prevalent in traditional Blockchain Technology by 

exhibiting high security through the token-based methods. 

Facilitating easy inspection and high efficiency, this method just 

needs verification and updations of ownership. Regulatory 

friendliness is one of the beneficial features that will result in 

capital markets favoring this technology over other technologies. 

The advantage that comes with tokenization [10] which is 

ownership information, allowance of more than one owner to hold
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the same token and authenticity of each token would be essential in 

the implementation of the proposed system [8].

Proposed System

Figure 1: Flow of the Art Market System

The artwork is uploaded by the seller into the Blockchain network 

and is verified by an expert. The seller can then choose two ways to 

sell an artwork which is either Auction or Normal Sale. If the seller 

opts for Auction then the artwork is sold to the highest bidder who 

was amongst the various buyers bidding for that artwork. If the 

seller opts for Normal Sale then the artwork is sold to the interested 

buyer on the basis of the price decided by both the parties after 

bargaining. The ownership is then finally transferred from seller to 

buyer.

Conclusion

Thus we have successfully analyzed various technical papers that 

would be required for the understanding of the implementation of 

the Art Market system. We have also highlighted the flow of the 

system and the different steps that would be required to implement 

the system successfully. The description of other essentials like 

deployment of Smart Contract, Tokenization, Efficient storage of 

artworks, Automated and transparent Auction process has also been 

briefly described which would hep for further implementation of 

the system.

Future Work (Enhancement)

The system can validate the artwork and store it into the blockchain 

permanently. The system could consist of two modes of trading i.e 

Auction and Normal Sale. The auction can be automated through 

Smart Contracts and which would put no limitation on the 

participation of bidders. Normal Sale can be accomplished by the 

efficient integration of a chat system.
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Blockchain based Exam paper Evaluation
Patekar Manali, Gandhi Mitul, Sardesai Onkar, Gupta Anurag
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Blockchain is a new and emerging information technology with several online markets and areas suitable for an implementation. The 

overall market is in front of new technological change where blockchain is the most probable technology that might bring more efficiency, 

safety and transparency into the education sector. The system will provide a Blockchain based framework for evaluating academic tests in a 

peer-to peer manner with auto-generation of scorecard/certificates upon successful completion of the examination. The system will provide 

an evaluator from an educational institute validating the answers to the questions asked. There will be no requirement of re-valuation of the 

validation performed by the evaluator. For this purpose, gathering of required data will be done at the college level. In order to make the 

evaluation as transparent as possible, we will store the hash-digest of every question asked and every question answered, directly on the 

blockchain. This facilitates the tracing of how exactly a candidate received the score that one has gained, adding more credibility to the 

obtained certificate. Thereby, the system will demonstrate how a self-sustained education ecosystem can be developed on top of a 

blockchain for a fair evaluation without the need of a central trusted entity for obtaining certificates or degrees that prove one's 

understandability over a subject.

Keywords- Blockchain, Bitcoin, IPFS

Introduction

Blockchain is a technology based on the virtual decentralized chain 

of network with “blocks” of information. These blocks of 

information are linked using cryptography. Each block contains a 

cryptographic hash of the previous block with a timestamp, and 

transaction data. Blockchain technology was invented in 2008 by 

computer  scientist Mr. Satoshi Nakamoto to serve as the public 

ledger of transactions done for exchange of the cryptocurrency. 

Invention of blockchain was made primarily for Bitcoin. Bitcoin is 

the blockchain based digital currency to solve double-spending 

problem without the need of trusted authority  or  central  server. 

Blockchain design is an open  distributed ledger that can record 

transactions between  two parties efficiently and in verifiable and 

permanent way. Currently by design there are types of blockchain 

are in use which are Public Blockchain, Private Blockchain and 

Consortium Blockchain. Private and Consortium blockchain 

designs are used for providing permissioned access and they are 

semi-decentralized. Blockchain technology is such a technology 

which can be integrated into multiple areas. The primary use of 

blockchain today is as a distributed ledger for cryptocurrencies, 

most notably Bit-coin.

Background and Literature review

The main objective is to provide a Blockchain based framework for 

conducting and evaluating academic tests in a peer-to peer manner 

with auto-generation of certificates upon successful completion of 

the examination. The paper illustrates how a self-sustained 

education ecosystem can be developed on top of a blockchain for a 

fair evaluation without the need of a central trusted entity for 

obtaining certificates or degrees that prove one's understanding 

over a subject. In order to make the test as transparent as possible, 

the system stores the hash- digest of every question asked and every 

question answered, directly on the blockchain. This facilitates the 

tracing of how exactly a candidate received the score that one has 

received, adding more credibility to the certificates obtained[1]. 

The research done by the authors of the paper gives an overview of 

the system which is idealistic in nature. The paper gives 

information of framework for evaluation system which involves 

the online portal or website and the blockchain integration with the 

online portal. Framework also includes the key participants in the 

system as users/delegates, ledger and a database. This paper 

framework gives idea about the public and private key generation 

which is helpful for signing the transaction in the blockchain. It also 

includes the voting based implementation which is done by the 

other users for each question- answer pair. Also the paper provides 

the workflow of the system which is very helpful for visualizing the 

system.[1]In conclusion, the paper lays the foundation for the 

proposed system and is very helpful in consideration of the 

information cited in it.

The paper gives solution for solving the lack of problems of 

transparency and credibility in the current examination system by 

recording the details of the examination in the immutable public 

block chain so that each operation is registered as a transaction. The 

paper includes model which is based on the incentive approach of 

the crypto-economy to be honest and uses a built-in cryptocurrency
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to reward the positive contribution that improves the quality of the 

platform and the network[1].

Proposed System

Figure 1: Blockchain Technology

The system makes use of blockchain technology to eliminate the 

issue of credibility in evaluation. Each transaction on the 

blockchain is made by a party with a authentic "private key", which 

is a digital signature and provides mathematical proof that the 

transaction has come from the owner of that key. Each change to the 

information on the ledger is continually examined by millions of 

computers on the network – each computer (seed nodes) has to 

accept every change. Delegates will vote by doing the transaction 

on blockchain and will sign it by their own public key.

Conclusion

The Blockchain based Exam Paper Evaluation system needs the 

question and paper to be uploaded in the blockchain. Smart contract 

required for uploading the images is successfully deployed on the 

blockchain. The system uploads the images required for the 

evaluation onto the IPFS storage and have successfully been able to 

generate the string hash for the same. The system also generates a 

transaction for creation of blocks on the private blockchain as per 

the smart contract.
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Conversion of Image to Braille
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 In this paper we propose a system for conversion of images to the braille language. In the system, images are taken as inputs and converted to 

text. After conversion to text, the text is translated to the Braille language. In this each and every image will pass through two stages namely 

conversion to text and conversion to braille. After the text is in Braille, it is sent to the Raspberry pi to be displayed for the user. Raspberry pi 

helps to convert the text into grids of size 2*3 for easy display to braille language.

Keywords-Braille, Raspberry Pi, Image AI, API (Application Programming Interface)

Introduction

Braille is a writing system for the visually impaired which can 

represent alphabets, numbers and punctuation symbols using a 

combination of six dots arranged in two columns. Louis Braille, a 

French inventor first gave the concept of braille in the early 1800s. 

It is read using the sensation of touch with the tip of our fingers. The 

World Health Organization in accordance with their global health 

plan has taken up an initiative to reduce the number of avoidable 

visual impairment by 25%[1] within the year of 2019.In these 

circumstances braille plays a great role in reducing their woes to a 

certain degree. They may not be able to feel the joy of seeing 

something beautiful, but they can still feel it and with the help of 

braille they can express it and spread it. Considering the importance 

and wide usage of the braille language much advancement has been 

made in its technology. 

Therefore, considering all the necessity and future prospect, this 

proposal aims to develop a device which firstly uses a camera to 

detect an object and capture its image. Then it will use objection 

detection algorithms to accurately identify the type or name of the 

object and send the name as a string to a micro controller. After 

further analysis, using different combinations of the six pins the 

name of the object is displayed in braille format one character after 

another. There will be two major parts in the system. One is object 

detection and the other will be conversion of image to braille and 

simultaneously displaying the output using Raspberry pi.  Braille 

[2] is a tactile representation of alphabetic and numerical symbols 

using six dots (three rows of two dots) to represent each letter, 

number, and even musical symbols. ImageAI will be used for 

object detection. ImageAI is a python library built to empower 

developers, researchers and students to build applications.

This device is designed for people with mild or moderate visual 

impairment by providing the capability to look at the text virtually. 

It can also act as a learning aid for people suffering from mild or 

permanent blindness. We wish to make blind or visually impaired 

people be independent and self-reliant. They will no longer need to 

depend on others for assistance and can now access all the 

information like normal people. The development of our system 

will be a boon to the society of blind people and will definitely help 

them and make them self-sufficient.

Background and Literature review

Similar Projects

This paper [3] presented by Shahab Arif is about Electronic Braille 

document reader built around a microcontroller system translating 

text into Braille. It is about an investigation that was conducted into 

developing a portable Braille device which would allow visually 

impaired individuals to read electronic documents by actuating 

Braille text on a finger. Braille books tend to be bulky in size due to 

the minimum size requirements for each Braille cell. E-books [4] 

can be read in Braille using refreshable Braille displays connected 

to a computer. 

However, the refreshable Braille displays are expensive, bulky and 

are not portable. These factors restrict blind and visually impaired 

individuals from accessing much of the literature which isn’t 

available in Braille. The proposed device overcomes the problem of 

carrying bulky Braille books by allowing multiple e-books to be 

saved in a portable memory device. By convert text into Braille 

patterns, it will give the blind access to books which are not 

published in Braille.

Fig 1: Fully Assembled EBDR
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The single Braille cell design reduces the bulk of the device 

allowing it to be portable and reducing the cost. An additional 

benefit of the device is that it can be integrated into a glove and 

worn thus giving the user freedom to carry on with other tasks while 

reading. The paper states that there is a need for a device which can 

overcome the difficulties for the visually impaired related to the 

experience of knowledge acquisition through the process of 

reading. The stated project looks in the task of designing such a 

device which would allow a visually impaired user to access any 

digital or online text document by converting it to Braille and 

displaying it in a way that suits them, to read. The code was tested to 

determine if the Arduino was able to translate the text into Braille 

pattern, an LED module was constructed. The LED’s were arranged 

in a Braille cell arrangement and each LED connected to a pin on 

the Arduino. The LED’s displayed the corresponding Braille 

pattern, the serial monitor shows the progress of the code in the 

implementation of the code. It indicates that the SD card initialized 

correctly and displayed the text from the concerned file on the serial 

monitor. Straight after the result on the serial monitor the LED will 

display the Braille patterns. Picture of each pattern was taken and 

compared with the expected output that was required. The Braille 

patterns match. The aim of the project in the paper is to prove the 

feasibility of a device which would read text from an external 

memory and translate it in Braille form to function as an e-book 

reader for the blind was successfully met. The EBDR proved the 

feasibility of such a device. A prototype of an Electronic Braille 

Document Reader was developed and was capable of reading text 

in Latin form from an SD card and actuating the text in Braille form 

which could be read by a blind person by placing the finger on the 

Braille cell as constructed.

 

      

Fig 2: Braille representation

 Further development of the project would be required to implement 

greater usability functions mainly in the software and suitable 

actuators sourced before the device would be ready for common use 

in the open. But the future seems bright for Braille from all the 

research conducted for the project in concern. It’s evident the 

requirement for such devices will drive development and a device 

to read books in Braille would be readily available in the near 

future. Whether it be the device proposed in this report paper or 

another novel design is a question to which the answer only the 

future holds. The project has been a great learning experience for 

the author and with a great deal of knowledge acquired. It has given 

a great insight into the research and development process used to 

develop everyday gadgets and has provided great appreciation for 

the engineers working to design and perfect them in ways possible. 

On a further note the code needs further development to incorporate 

extra functionality, such as being able to scroll through a list of 

books and select one to open and read. A book-marking feature to 

save the position in a book would also be required. Other features 

like being able to jump words, lines or paragraph and adjusting the 

speed of reading would also be very important to the usability of the 

device. Further research and testing would need to be carried out 

with users to determine their comfort features, to determine what 

would be the best and most important way of navigating through the 

devices menus. Braille books are very bulky and are also hard to 

read without a stable place to rest the book. Only a fraction of the 

books published in text are also published in Braille. For the sighted 

the problem of lugging around many books was overcome by the 

invention of the E-book readers. The same can be done for the blind 

with the Electronic Braille Document Reader. A blind user can 

potentially carry around hundreds of books in a glove. An 

additional benefit of the Electronic Braille Document Reader is that 

it can provide the blind access to the thousand books which are 

never published in Braille, by translating regular e-books into 

Braille.

The popularity of Braille code to represent text for blind and 

visually impaired has encouraged others to use the Braille code to 

represent scripts used by other languages like Arabjic and Chinese. 

Many languages which use the Latin alphabet like Turkish and 

Spanish found a relatively simple way of adapting the Braille code 

and including a few more patterns for letters like ş and ğ in Turkish 

which doesn’t exist in the English or French alphabet. Other 

languages with completely different scripts like Arabic, Chinese 

and Hindi had a harder time trying to come up with a standard. At he 

time of India’s independence there were eleven Braille scripts in 

use in different parts of the country for the many different languages 

spoken in India. 
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Proposed System

Block Diagram:

In this Block diagram the input for the system is any image in any 

format. The image is presented as an input to the Image AI 

algorithm. ImageAI is an easy to use Computer Vision Python 

library that empowers developers to easily integrate state-of-the-art 

Artificial Intelligence features into their new and existing 

applications and systems. It is clearly observed that the ImageAI 

algorithm plays a major role in object detection and helps to speed 

up the process. The algorithm undergoes three stages namely 

background subtraction and object detection, feature extraction and 

classification. Object Detection is a big part of computer vision. 

Object detection refers to the capability of computer and software 

systems to locate objects in an image/scene and identify each 

object. The output of the image AI algorithm is in text form. The text 

is converted into English to Braille and then sent to the raspberry pi. 

The raspberry pi processes the text and emits signals in form of 2*3 

grid for easy display. Finally, the output is displayed in Braille 

language.

Fig 3: Block Diagram of Conversion of Image to Braille

Flow Chart: 

From this flowchart the working can be clearly explained. The input 

image is the first stage. The image may be of any format. The next 

stage involves the Image AI algorithm. Image AI provides API to 

recognize 1000 different objects in a picture using pre-trained 

models that were trained on the ImageNet-1000 dataset. It acts as a 

helper algorithm for background subtraction, object detection and 

feature extraction. .It also provides implementations to integrate 

and deploy the custom image recognition models, thereby speeding 

up the entire image processing and detection process. The classifier 

in the algorithm classifies various objects and correctly 

distinguishes them. The image AI produces an output that is 

successful translation of the image into text. This text must now be 

converted to the Braille language. Braille is a tactile writing system 

used by people who are visually impaired.  The content is directed 

to the Raspberry Pi where it is further processed to be converted into 

signals. The signals are sent to the hardware system where the text 

is displayed in form of 2*3 grid.

Fig 4: Flow chart for Image to Braille conversion

I. Experimental Results

Fig 3: Interface for conversion of Image to Text

The above figure shows the interface that acts as a front end for the 

Image AI algorithm. The algorithm works back end and produces 

 an output in form of text as well as outputs the image with 

objects detected and labelled.

Fig 4: Objects detected and labelled by Image AI algorithm
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The objects have been detected and labelled by the algorithm.

Conclusion

In this project, we are implementing a smart system that converts 

images into Braille language. It is proved that using imageAI 

algorithm for the task has given the system an advantage and 

reduced the time complexity of the algorithm .As the algorithm 

returns a list of items, it will be easier to send the items further to the 

Raspberry pi. The Image AI algorithm acts as a backbone for the 

image processing and object detection. Therefore, the next task will 

be way simpler as it just deals with getting the given list, converting 

it into a string of 6 bit signals and sending it to the hardware. The 

Raspberry pi will send it as a 2*3 grid and the result will then be 

displayed.

Future Work

Future scope of the project could be a real-time video frames to 

braille conversion system that converts real-time videos and 

images to braille. This can make the differently-abled people more 

independent. One out of every three blind people in the world is an 

Indian. It is estimated that nearly 15 million Indians are blind and 

out of that 2 million are children who don’t receive proper 

education. Although there are many schools for the blind that have 

opened now, there are many people that do not have the opportunity 

to learn. This project can help them learn the Braille language and 

be self-efficient and independent. Also, in the further development 

of this system, the system may be able to identify the different types 

of art forms that they don’t experience currently. 
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Analysing and Visualizing air quality is one of the most essential activities in many industrial and urban areas today. The quality of air is 

adversely affected due to various forms of pollution caused by transportation, electricity and fuel uses. The deposition of harmful gases is 

creating a serious threat for the quality of life in different localities. With increasing air pollution, there is a need to implement efficient air 

quality monitoring models which collect information about the concentration of air pollutants. This provide assessment of air pollution in 

each area. Therefore, air quality analysis, monitoring, and visualization has become an important research area. Due to vast data, The 

researchers has adopted the use of big data analytics approach for studying, evaluating, and visualizing air quality due to the advancements 

in big data applications. These important resultant data will, in turn, help people to know the areas that are more prone to particular air 

pollutants and the source of air pollution that is causing this. This data will also help environmentalist to work towards their goal of 

maintaining ecological balance.

Keywords- AQI(Air Quality Index), HDFS(Hadoop), API, MapReduce.

Introduction

Nowadays, there is a rapid use of internet across the whole world. 

The different sources such as Google, Facebook, Twitter, 

Instagram, etc generate a very large amount of data on the daily 

basis. For a clear illustration of the generation of data, AQI should 

be taken into consideration. Sensors generate zeta bytes of data per 

year to be more precise with their results. No matter whether the 

data is static or dynamic, it marks very important for the future use. 

Data in all forms are useful for analytics and visualizing. Large 

amount of raw air consultant data is generated from different 

stations in the country like India. The data needs to be analyzed to 

get insights of data with its patterns and various trends. This will 

help in relating the data originating from different stations and as 

well as its effects on the environment. There are a number of ways 

to analyze data, but the most effective way can be surfaced and 

exposed through is Big Data Visualization. The Air Quality Index 

(AQI) is a parameter for reporting the quality of air. It is used as a 

measure for reporting air quality of a particular station. Everyday, a 

large amount of raw data is generated from different stations of 

India. The purpose of the AQI is to help the people from the locality 

to know about the factors of air quality that impacts their health. 

The data produced is monitored by the government agencies to 

interact with the public that how polluted the air currently is and 

how polluted further it can be.   

The AQI data consists of different AQI levels classification into 

distributed quality of air pollution levels describing the quality of 

air present in the particular locality. The air pollution is thus, 

dependent on the AQI level which shows the results as higher the 

AQI index than more the air pollution will be in that area. Due to 

this, the increase in air pollution will result in increasing number of 

public health risks. Accordingly, air quality data visualization will 

help in knowing the factors responsible for air causing air pollution 

in that area and take necessary actions to avoid the increasing health 

effects with the help of analyzed data. 

The objectives are as follows:

1. To get a detailed understanding of the large amount of static as 

well as dynamic raw air data.

2. To calculate AQI data from different stations of India.

3. To perform data analytics on AQI data and find prominent 

pollutants. 

4. To perform data visualization on generated output.

Background and Literature review

Similar Projects

This paper consists of the different big data approaches to analyse 

the Air Quality based on data received from different 

stations.Monitoring and preserving air quality has become one of 

the most essential activities in the analysis of Air Quality.In one of 

the researches carried out by Y. Zheng et al.[1], forecasts the 

reading of an air quality monitoring station over the next 48 hours 

using a data-driven method and in other researches carried out by J. 

Zhu et al. [2], consider city-wide air quality estimation with limited 

availablemonitoring stations which are geographically sparse. Air 

pollution is highly spatial-temporal (S-T) dependent and 

considerably influenced by urban dynamics heterogeneous Big 

data. For different geographical area analysis may varies because 

each location will have different constituent at variable range 
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  therefore the AQI is spatial in nature and  it is also time dependent 

as the value of constituent may suddenly changes due to natural 

calamities and habitants.

 This paper gives different parameter that can affect the precision of 

the analysis of Air quality and the dimension needs to be considered 

for calculating the accurate value. therefore there is a need for the 

suitable algorithm which may able to handle all the aspects.  The 

traditional relational DBMS and efficient algorithms are required to 

process Big Data. Out of the many parallel algorithms MapReduce 

is adopted by many huge IT companies. The high scalability of 

MapReduce is one of the reasons for adapting this model and it is 

one of the part of Apache Hadoop [3], which is an open-source 

software in Java is used majorly for distributed storage and 

processing of extremely large data sets on computer clusters. 

Apache Hadoop mainly coupled with a storage part (Hadoop 

Distributed File System (HDFS)) and a processing part 

(MapReduce).

MapReduce[4] is a framework for processing voluminous data split 

and distributed across huge datasets using a large number of 

computers.This makes the computational with minimal load. 

Instead of moving data to the processing unit, processing unit is 

moved to the data in the MapReduce Framework. Moving huge 

data for processing is costly and decay the network performance. 

MapReduce allows to overcome above issues by bringing the 

processing unit to the data and also Master node can get over-

burdened and may fail.

The data processed is very large and hence need to be visualized. 

because a visual summary of information makes it easier to identify 

patterns and trends than looking through thousands of rows on a 

spreadsheet. It’s the way the human brain works. Since the purpose 

of data analysis is to gain insights of processed information, data is 

much more valuable when it is visualized. Even if a data analyst can 

pull insights from data without visualization, it will be more 

difficult to communicate the meaning without visualization.The 

Analysis of data include finding relation between parameters to 

know interdependencies hence Identifying correlations is an 

extremely valuable. It is extremely difficult to determine the 

relationship between two variables without a visualization.There 

are different technologies to visualize the data which are tableau, 

plotly, gephi etc.

Proposed System

The implementation of Air quality analysis and visualization 

consist of three phases. Data acquisition is the first phase where 

the real time air quality index(AQI) data is provided by Indian 

government of more than 150+ different air quality monitoring 

stations in India through an API form data.gov.in. Whereas 

hierarchical or archival data is collected from website different 

like kaggle.

Data analysis is the second phase. The air quality data is changing 

rapidly every hour. The real time data from API on data.gov.in is 

updated on hourly basis. This changing data need to be analyzed 

and monitored 24/7 to get insights and effect of it. Different 

Algorithm like MapReduce is used to analyze the data and 

calculate AQI.

Data visualization is the third important phase as it get the 

informatics in visual form as it is better to understand data in 

picture format. The data generated from analytics should be 

converted in picture format for layman to understand its effect on 

them and their health. All three phases gives the systematic 

approach to effectively analyse the data, store the data, visualize 

the data and generate the hidden insights and trends from the raw 

data. All three phases are important in implementation of the 

proposed system.

System Architecture 

The System architecture of Air quality analysis and visualization 

where first real-time data is get through API and the stored in 

local system later uploaded to HDFS. 

Fig.1 System architecture of Air Quality 

Analysis and Visualizati
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The stored data is passed through algorithm like MapReduce is 

applied to calculate AQI and output is generated.

Data Acquisition Phase

The real time raw air data is obtained from the API provided by 

data.gov.in and get the data on local machine or system using 

python script. The API is having granularity of hourly basis and 

data is updated every hour so there is a need to monitor these 

changing data constantly.

Data Analytics Phase

In this phase data uploaded on HDFS is used for analytics. In this 

section focus is mainly on how MapReduce program is used in 

HDFS for analytics and what is MapReduce programming model.

Fig.2 Working of MapReduce program

The implementation of MapReduce module consists of 

implementation of series of document segmentation, mapping and 

reducing station so that various types of algorithm can be applied on 

these .csv file for analytics. MapReduce program has three main 

class that are Mapper class, Reducer class, Driver class.

Result and Discussion

The Fig.3 shows the output generated by MapReduce Program is 

given below. We can apply different types of MapReduce algorithm 

to calculate AQI and prominent pollutants and various other 

analytics on it. The data about the pollutants from all the stations are 

mapped together.The missing data should be updated or pre-

processed or error will be shown in output.Also the output.csv 

should also be processed before generating report or visualization. 

Various type of MapReduce algorithm can be made to do different 

types of anlaytics. This can be used to get the insights from data and 

help in calculating AQI and show it level of severeness and effects 

on human health as well as on environment. This can help in 

fighting issues like pollution effectively and can help to set 

parameters for level of pollution. 

Fig.3 is output file .csv given by the system and to the user shows 

the AQI calculated from the data collected from stations. This 

AQI data is further used in analytical purpose. 

Fig.3 Output of MapReduce program showing AQI.

This generated output can be used to get the insights from data 

and help in calculating AQI and show it level of severeness and 

effects on human health as well as on environment. 

Conclusion

Big Data analysis and visualization in Hadoop system proves to 

be better in terms of analytics for generating report and getting 

insights. The raw data can be classified into different types and 

used for analysis. Hadoop stores and processes all types of data 

which includes structured, unstructured and semi-structured 

data. Parallel Execution of large data-sets by dividing them into 

blocks becomes helpful. Analyzing large chunks of complex data 

is done easily which can be used for survey and report. Data 

available in specific formats like in text rich file types such as 

.csv’s, .xml, json is easy to represent in tabular format. The 

system specifies the Hadoop environment, its architecture and 

how it can be implemented using MapReduce along with various 

functions. As Big Data analysis is still in its infancy stage, it helps 

the researchers to better understand the concepts of Big Data, its 

analysis and visualization. Visualization helps to redefine the 

changes to be done according to the analyzed result and will 

definitely help in bringing a major social change. level of a   
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particular station. The increasing air pollution can thus, have 

adverse effects on the public health and to avoid this visualizing the 

data stands to be necessary.
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Emoji Steganography Using AES & LSB Technique
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This paper proposes an application built using Python which uses encryption technique of AES and steganography technique of LSB for 

encrypting the text and hiding the text inside an Emoji  which is exchanged as a way of secret communication between multiple entities. The 

application acts as a barrier between stalkers and privacy invaders as in today's world, stalking and privacy invading have become major 

issues to cope up and tackle with.
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Introduction

Emojis  are  norms  of  expressions  our  moods, sentiments and 

feelings in a short form over any informal  electronic  

communication  these  day. Thus they play a vital role in a brief as 

well as an effective way of correspondence. [1]–[4]

In  Image  steganography,  encrypted  image  is sent  over  the  

network  to  destination  with  the assumption of downloading the 

image and then decrypting    it.    This    process    includes    the 

downloading of the image whose size can vary depending    upon    

the    encryption.    Due    to variation in the size of the image, 

downloading an image can consume unnecessary time which can 

tamper the robustness and efficiency of the system.  

Comparatively,  Emojis  have  smaller resolution   and   sizes   

compared   to   regulars images  which  make  the  transaction  of  

data quick and efficient. Also along with that Emojis which 

represent a graphic symbol of a concept irrespective of any 

predefined language gives a mask  casual  chat  for  the  stalkers  

and  privacy invaders.

The proposed  application achieves  encryption of the plain text 

through XOR of Initialization Vector (IV) and plain text. Once 

done, AES is applied  to  the  same  with  the  help  of  16-byte 

encryption  key  and  encrypted  data  is  created. [5], [6]

The  encrypted  data  is  then  hidden  inside  an Emoji  using  LSB  

technique  where  encrypted data is converted into binary form and 

LSBs of the   Emojis   pixels   are   replaced   with   the encrypted 

data bits. [7]

On  the  receiver's  side  the  encrypted  data  is extracted     from     

the     Emoji     on     which Steganography  is  performed.  This  

encrypted data   is   decrypted   with   the   same   16-byte 

encryption key and plain text is extracted.

Literature Survey

Image  steganography  basically  means  hiding some   data   inside   

an   image   and   later   on extracting the data on the other side to 

view it. But use of images comes with the backdrops of predictable 

chances of data being hidden inside them, as being more 

susceptible towards being guessed     by    the     unauthorized    

personels containing some data. Unlike images, Emojis or 

Emoticons are the socials norms of expresions of the human 

behaviours, moods, feelings, etc. [1] which help them stir away 

from the eyes of unauthorized   access.   Another   advantage   of 

using Emojis instead of images is that Emojis consume  less  

memory  space,  are  abled  to  be processed more efficiently due to 

low size and resolutions.

LSB  techinque  is  used  to  hide  the  data  in  an Emoji  in  this  

project  due  to  its  high  payload capacity.  But  data  can  be  

extracted  from  the Emojis  if  they  are  possed  by  individuals  or 

organizations. To cope up with the issue, use of encryption  is  

proposed  before  hiding the  data into the Emoji. The AES is used 

instead of DES and  RSA as  the encryption  standards  as  AES 

proving  to  be  more  efficient,  effective  and secured than DES 

and RSA[8].

Considering the image formats as Emoji being an image itself, PNG 

file format is used instead of  JPEG  file  format  as  PNG  uses  

lossless compression  while  being  processed.  Unlike PNG,  

JPEG  loses  quality  after  edited[9].  For further profing, MSE 

(Mean Square Error) and PSNR     (Peak     Signal-to-Noise     

Ratio) is calculated  to  check  quality  of  the  processed Emoji.   

Low   MSE   and   high   PSNR   values control high quality of the 

processed Emoji.[5], [6], [10]

Methodology

User is asked to login into the application using a unique set of 

username and password. Upon logging into the system, user is 

presented with the two options of encryption and decryption. For 

encryption, user is asked to select a plain message, a 16-byte 

encryption key which will be shared between sender and receiver 

and an Emoji  in  which  the  encrypted  data  will  be stegoed.
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Fig 1: Architecture of Emoji Steganography

Once the user has done the selection, encryption will  be  done  with  

the  help  of  AES  &  that encrypted  data  will  be  stored  into  the  

Emoji using  LSB  technique  and  the  Emoji  will  be ready to be 

sent to the receiver.

Correspondingly, on the receiver’s side,Steganalysis will be 

perfomed on the received Emoji to extract the encrypted  data. 

Theencrypted data will be decrypted with the 16- byte encryption 

key received from the sender to obtain the original plain text.

Results and Analysis

The user is presented with the choice to log into the system or create 

a new account if the user is new.

Fig 2: Login

Once the user has logged into the account, user can  choose  

whether  to  encrypt  or  decrypt  a message.

Fig. 3: Selecting Encryption / Decryption

Using  Encryption,  user  has  to  give  input  of message, a 1

6-byte key and the receiver id and click on  encryption  button. 

After  clicking  on encryption  button,  user  is  presented  with  

the encrypted message of the plain message.

Fig. 4: Encryption
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During Decryption, encrypted text is provide as input  along  with  

16-byte  encryption  key  to decrypt the plain message.

Fig. 5: Decryption

As  per  the  analysis,  Emojis  take  less  time  to process  due  to  

its  low  resolution  and  similar pixel intensities whereas regular 

images require more time to process due to varying range of 

resolutions and file sizes.

Fig. 6: Time taken for Steganography between an Emoji and 

regular size images.

Conclusion

In this project, we are building an application which will uses 

AES to encrypt a plain message and hiding the encrypted 

message into an Emoji. Use of  Emoji gives the application 

advantage of being more robust, efficient and effective while 

processing and social advantage of maximum chances of being 

avoided by the stalkiers and privacy invaders.

Future scope of the project will be integrating steganography 

module, connecting the sender and receiver over a wireless 

communication and implementing  more  security  measures  in 

terms of encryption.
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With blockchain technology steadily striving towards becoming the new system for decentralized payment schemes, it is easy to imagine 

why this technology can be considered an ethical liberator with regards to different application domains..Although a relatively new concept, 

blockchain has gained enough popularity for applications to emerge like Bitcoin.The number of blockchain systems is steadily increasing, 

however the electronic voting system is very slow to adapt to changes in technology with a relatively low number of system devised so far, 

which introduce a fresh look on the electronic voting scene, based on our observation of the state of the art. However, these systems are 

impractical to use due to the limitations on the voter and candidate numbers supported, and their security framework, which highly depends 

on the underlying blockchain protocol and suffers from potential attacks. To deal with two aforementioned issues, we propose a practical 

platform-independent secure and verifiable voting system that can be deployed on any blockchain that supports an execution of a smart 

contract

Keywords : blockchain, election, voter, candidate

Introduction

In today’s world, widespread mistrust towards the government and 

interference in countries’ processes by external actors have made 

the democratic process of voting more critical than ever. 

Democratic countries have been experiencing dictatorial regimes 

which have introduced widespread terror among their people. 

People have had their human rights violated and their fundamental 

freedoms provided by their constitution taken away. In such an 

atmosphere, having a fair and transparent election is something that 

is paramount for the freedom most people enjoy today. People are 

supposed to trust the result which is provided by an Election 

commission or a government body. This makes the process of 

counting, a major vulnerability in the current process. There are 

also other major electoral scams such as voter fraud, ballot stuffing 

and booth capturing,The system that is being proposed solves most 

of the issues mentioned above and can be implemented in the 

current world environment. The pitfalls of the current system of 

ballot voting are being taken advantage of by people or 

organizations looking to gain power. These instances of 

controversial elections could all have been avoided if the counting 

process was fair, transparent and verifiable. The current ballot 

system does offer anonymity to the voter but the counting process is 

not transparent. In order to overcome all the problems this projects 

is being implemented.

Blockchain is a distributed and decentralized digital ledger which  

records transactions across a global network of computers where 

the information is highly secure. Blockchain is set to be the 

synonym for trusted transactions in the near future. Secure and 

privacy preserving voting systems are necessary for large-scale 

elections. In order to achieve this purpose,voters must have easy 

access to voting polls and the reassurance that their votes will not be 

tampered with or revealed. A blockchain is an immutable, 

unforgeable ledger of assets and transactions powered by a peer-to-

peer network of nodes. Cryptocurrencies and other decentralized 

applications rely on blockchain technology to be a shared reality. 

The role of Blockchain becomes essential and it must be viewed 

with a broader perespective.The main goal of this project is to 

overcome all the possible fraud problems  present in current paper 

ballot as well as E-Voting system. In normal E-voting there are 

clients,servers and a separate database(Centralised System).But 

blockchain technology incorporates the client,server,database in 

itself (Decentralized System).With the help of blockchain 

technology the possibility of data tampering or data leakage is 

completely eliminated. The final objective is to hold a fair election 

in which each and every participant gets closure after the complete 

process.

Background  and Literature Review

S imilar Projects

In the project by Yifan Wu ,the blockchain consists of a set of nodes 

based on a peer-to-peer network. For each node, it maintains the 

consistency of the data by performing a consensus algorithm. To 

specify the mechanism of the blockchain, the Bitcoin is a typical 

representation of the blockchain. To specify the blockchain, we 

should have a basic concept of the block. The block is composed of 

the block header and the main part of the block including a 

serialized transaction raw.The transaction raw contains the unique 

identer(TxID) which is the hash value of the transaction.

By storing the previous block TxID into the next  block  all  nodes
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are linked with the block header which is also called blockchain. 

When creating a new block, the blockchain. will use consensus 

algorithm to create a new transaction unique identifier. A new block 

is generated by the consensus algorithm, which generates a new 

block by calculating the hash value of the block header. After most 

nodes accept the new block, it will be added to the blockchain.

Fig 1. Login Form

After fetching the keys from the blockchain it is processed. If the 

key value matches with the one present in the database then voting 

is possible else the user has to try again. The benefits of blockchain 

is the strict security therefore duplicate voting is pretty much 

impossible

Fig 2. Processing Key

After the private keys have been processed,the voting is done using 

the same key. Real time counting of the entire process is made 

possible in this project.

Fig 2. Counting and Results

Proposed System

Block Diagram

The proposed system looks to eliminate the aspect of trust from 

an election to make it more secure and transparent.The system 

uses existing technology such as client-server integrated with  

Ethereum Blockchain.The Ethereum blockchain allows us to 

execute code with the Ethereum Virtual Machine (EVM) on the 

blockchain with something called a smart contract. Smart 

contracts are where all the business logic of the application lives. 

This is where the code for decentralized portion our app is 

written. Smart contracts are in charge of reading and writing data 

to the blockchain, as well as executing business logic. Smart 

contacts are written in a programming language called Solidity, 

which looks a lot like Javascript. It is a full blown programming 

language that will allows us to do many of the same types of 

things Javascript is capable of, but it behaves a bit differently 

because of its use case.The function of smart contracts on the 

blockchain is very similar to a microservice on the web. If the 

public ledger represents the database layer of the blockchain, 

then smart contracts are where all the business logic that transacts 

with that data lives.Also, they're called smart contracts  because 

because they represent a covenant or agreement. In the case of 

voting App, it is an agreement that a vote will count, that other 

votes are only counted once, and that the candidate with the most 

votes will actually win the election. 

Fig 3. Block Diagram of Election Portal Using Blockchain
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Before deployment of the application,the blockchain operator sets 

up the IBM Blockchain Platform 2.0 service. The IBM Blockchain 

Platform 2.0 creates a Hyperledger Fabric network on an IBM 

Kubernetes Service, and the operator installs and instantiates the 

smart contract on the network. The Node.js application server uses 

the Fabric SDK to interact with the deployed network on IBM 

Blockchain Platform 2.0 and creates APIs for a web client. The 

Vue.js client uses the Node.js application API to interact with the 

network. The user interacts with the Vue.js web interface to cast 

their ballot and and query the world state to see current poll 

standings

Experimental Results

Fig 4. Voting Registration

The above figure shows the initial registration form which has to be 

built in order for voting to take place.The system makes use of 

unique license numbers (Aadhar Card and Pan Card Number can 

also be used).Once registration is successful the user is able to cast 

his/her vote.

Fig 5.Voting Application

License key acts as the private key which is unique to every user. 

Thus eliminating the duplication of votes

Conclusion

In this project, we are implementing a portal which can perform 

Election in a decentralized system. It is proved that using 

Blockchain systems over regular ‘centralised’ system has it’s 

advantage and overcomes the limitations of E-voting and paper 

ballot voting. The system is much more flexible and can easily 

detect fraud. 

Future Scope

The project could be implemented at local levels like College 

Student Council Election, Municipal Elections etc. Blockchain 

Election will also save money for local governments and other 

governing bodies. This project can also help eliminate 

malpractices which take place during and after elections as 

tampering with the system is extremely difficult. Also in the 

further development of the system, it may be able to hold 

elections on a larger scale.
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Hybrid Cryptographic Technique For File Storage in Cloud Computing
 Sohel Rathod, Sanchit Raut, Deepak Yadav

Department of Computer Engineering, St. John College of Engineering  and Management, Palghar
                                
Cloud computing provides many benefits in terms of low cost and accessibility of data. Cloud storage services can be accessed via a web 

service interface or a web-based interface. Ensuring the security of cloud computing is a major factor in the cloud computing environment, 

as users often store sensitive information with cloud storage providers but these providers must be untrusted. In the proposed system user 

encrypts all the files with distinct keys before uploading them into the cloud. Cloud computing provides many benefits in terms of low cost 

and accessibility of data. For encryption of files Hybrid encryption algorithm. Uploading files on cloud in such a way that providers are 

unaware of the contents. Downloading files in a such a way that integrity is maintained. AES and Blowfish algorithm is used to provide 

block wise security to data. Steganography is used to store the key information into the image by using the LSB technique. The processed 

image is then sent via mail to the valid receiver. The reverse process of encryption is applied for decryption.

Keywords- Cloud Computing, Hybrid Cryptography, Security , Encryption, Decryption, Steganography, integrity, AES, Blowfish.

 Introduction

Since the need for online service is increasing, the extent of services 

available through the internet such as online software, platform, 

storage, etc. is also growing. This leads to formation of a structured 

provision of services called cloud computing which actually 

provides a huge amount of computing resources as service through 

the internet. One of the important service in the cloud is the 

availability of online storage called cloud storage. 

People are moving towards cloud storage in order to make use of 

advantage such as flexibility in accessing data from anywhere. 

People do not need to carry a physical storage device or use the 

same computer to store and retrieve their data. It is a requirement 

that the data is stored securely in the cloud i.e. the cloud storage 

facility should ensure confidentiality, integrity and availability of 

the stored data. Secure storage in cloud computing may achieved 

through cryptographic access control i.e. use of cryptography.

Cryptography

Cryptography involves creating written or generated codes that 

allow information to be kept secret. Encryption is actually the most 

important method to ensure security in communication. Algorithm 

use for encryption are as follows : 

AES

Advanced Encryption Standard is a block cipher with a block size 

of 128 bits. The key length of AES is not fixed, so it can be 128, 192, 

256 and possibly more bits. The encryption techniques such ad 

substitution and transposition are mainly used in AES. AES make 

use of repeated cycles, which are 10, 12 or 14 cycles (called rounds 

in AES). Confusion and Diffusion is obtain in every round by 

performing four steps. These steps consist of substitutions, 

transpositions, shifting the bit and applying exclusive OR to the 

bits.  Mode of operation in AES describes the process that is applied 

to each block of data during encryption/decryption. There are many 

modes of operations, but NIST has approved six modes for 

confidentiality of data  namely ECB ( Electronic Code Book), CBC 

(Cipher Block Chaining) ,CFB (Cipher Feedback, Output 

Feedback), CTR(Counter) and XTS-AES.

Blowfish

Blowfish is a public domain encryption algorithm with a block size 

of 64 bits and it uses a variable key length.

Blowfish was invented by a american cryptographer, Bruce 

Schreier and it was introduced in 1993. It is mainly designed for 

large microprocessors. Fast, compact , simple and having variable 

security is the main design goal of blowfish. Its key length can be 

from 32 bit upto 448 bits long consisting of 16 rounds and each 

round transpositions and substitutions are used. However it is said 

to suffer from weak key problem but with a full 16 rounds 

implementation, there is no way known to break the security of the 

algorithm till now.
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Performance comparison of symmetric algorithms

Fig 1 : A comparison of execution time(in seconds) between 

symmetric algorithm.

Figure 1 shows a table which contains the execution times of 

popular encryption algorithm on different file sizes. The table is the 

result of a research stated in a paper [6] which was published in 

2005. The results from the table show that blowfish is the best in 

terms of performance. AES is more secure and much better than 

3DES in term of performance. DES is bit faster than AES but as 

DES is not secure , AES would of course be best choice of two. 

Blowfish is however the fastest and it is also good in terms of 

security but as mentioned before AES is thoroughly analyzed and 

its security is approved by NIST.

Background and Literature review

Similar Projects

In this system, Hybrid cryptography algorithm used is AES and 

RSA. Singe key is require in AES algorithm whereas three keys are 

used in hybrid algorithm. While uploading data on cloud required 

keys are RSA public key and AES secret key. Both keys are required 

in order to download the data from cloud. During the process of 

uploading data onto the cloud, that data is first stored onto directory 

for short period. While encrypting file, AES algorithm is applied on 

that first, after that RSA algorithm is applied on that encrypted file. 

For decryption of data, reverse process is applied. Data is converted 

into encoded form and stored on cloud server after applying keys. 

Advantage of using AES and RSA algorithm as hybrid are 

confidentiality, integrity, availability and security of data. 

Disadvantage is it takes large amount of time  for data encode and 

decode. [1]

"Data Encryption and Decryption Algorithms using key rotations" 

symmetric algorithm uses chunk level encryption and decryption of 

data in cloud computing.

 In symmetric algorithm for security model, encryption and 

decryption of data in cloud computing uses chunk level. To 

achieve high level security key is rotated which is of size 256 bit. 

Hash value is generated for data integrity. After encryption and 

before decryption hash values are generated. To ensure that data 

is in correct form both hash values are matched. Authorize users 

are only allowed to access data from cloud by using this security 

model. Confidentiality, Integrity and Security is maintained in 

this security model. [2]

For implementation of hybrid cryptography three algorithm are 

used in this model. Digital signature is used for user 

authentication purpose. To produce High data confidentiality, 

Blowfish algorithm is implemented by using the concept of sub 

key array.

Least amount of time are taken by blowfish algorithm for 

encoding and decoding data. Encryption algorithm is at block 

level. Here, in this model hybrid cryptography focus is to achieve 

high security of data for upload and download from cloud. 

Hybrid cryptography solves the confidentiality, authentication 

and security issues of cloud. [3]

In [4] Salman ed proposed a hybrid system by clubbing together 

the feature of public key RSA cryptosystem and knapsack to 

provide high security and less complex system. It takes less 

amount of time for performing the encryption/decryption process 

as in comparison with RSA and knapsack when done 

individually. This approach takes two steps:- 1. RSA algorithm 

encrypt the plain text initially and 2. The resultant output is given 

as input for the knapsack algorithm. The procedure is reverse at 

the receiving end for decryption. Cryptography transform the 

message into some unreadable form for unauthorize user and 

stenography hides this secret message into some other form 

which makes it invisible from any malicious character.

Proposed System

The proposed system is implemented in Amazon Web Service 

(S3) one of the cloud providers. To provide protection, a hybrid 

encryption technique using the AES and Blowfish algorithm is 

used where 128 bit secret key for AES and  512 bit key for 

blowfish is used. Hiding key information into the cover image 

using the LSB technique. Python language and Django 

Framework are used over pycharm IDE 19.0 on the system which 

supports Intel Core i5, 1TB HDD running on windows operating 

system for implementation of the proposed system.
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Block Diagram

Fig 2 : Block Diagram

In the proposed system, Data Owner (who owns/creates files) 

uploads the file and performs encryption on it. Encryption is done 

using Hybrid approach ( AES and Blowfish). Encrypted data is then 

stored in the cloud. After that a user who wants to access the data 

requests for the data key from the Data Owner. If the User is known 

by the Data Owner, the key is provided to it via mail in the form of a 

Stegno image. Decryption is performed by reversing the encryption 

process to access the data in the original form.

Flowchart

Fig 3 : Flowchart

From this flowchart, the working can be clearly explained, the 

Data owner first needs to log in through credentials. Once login is 

successful owner will be having two options to choose from i.e. to 

Upload or Download the uploaded files. Uploading the file leads 

to the working of the system by applying the hybrid algorithm to 

the file in the background and encrypted form of file is stored on 

the cloud. The secret key in the form of Stegno-image is sent to 

the data owner via mail. A secret key is useful for decrypting the 

uploaded file while downloading.

Results and Benefits of the proposed system

1. Using a hybrid (AES and Blowfish) encryption algorithm high 

security is provided.

2. AES and Blowfish algorithm is sufficient to provide Block 

wise Data security.

3. All three parameter - Confidentiality, Integrity, and 

Availability is achieved using the proposed system.

4. Data Integrity is achieved using SHA256 hash algorithm.

5. Issues related to cloud storage are solved using cryptography 

and steganography techniques.

6. To download the file in a secure way, the user is always 

required a secret key which is in the form of Stegno-Image.

7. Even the cloud administrator cannot access the file of the user - 

is one of the prominent advantages of the proposed system.

8. Attacks on the actual data without the presence of 

corresponding keys would not be successful.

Conclusion

In this project, we are implementing a hybrid cryptography 

algorithm that is more secure than the current system it will 

reduce the access time and fraudulent access into the system. The 

available solutions in the market are studied, whereupon the 

possibilities for a solution based on cryptography are analyzed, 

and as a result, the cryptographic access control mechanism is 

proposed. Confidentiality and integrity of the stored data is 

provided by the proposed system. Now the Users need not require 

to trust cloud servers as a solution is that the security operations 

are performed at the client-side. The only elements that make it 

possible to access the stored data are the corresponding keys, and 

thus file sharing between users can only happen by exchanging 

keys.

Future Work

Future scope of the project could be some users would like to 

have freedom in terms of choosing between different  algorithms
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for encryption and digital signature, and also the length of the keys. 

It would be useful to provide a number of most secure algorithms, 

and the different key lengths for the users to choose from.
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Introduction

In today’s world, we will see every of the system is getting 

automated and manual interference within the system becomes 

non-economical solution also as a time consuming task. just in case 

of fruits, it’s considerably sensitive product as its food item and 

hygiene becomes the foremost important parameter while handling 

it. Through this project, we are getting to put the automated fruit 

quality sensing, detection and acceptance or rejection of the 

merchandise for further use or discarding purpose. This automated 

system is meant to beat the issues of manual techniques, here the 

hardware model is meant using conveyor system. In agriculture 

department science, images are the important source of knowledge 

and knowledge . to breed and report such data, photography was the 

sole method utilized in recent years. it's difficult to process or 

quantify the photographic data mathematically. The image 

processing technology circumvent these problems supported the 

advances in computers and microelectronics related to traditional 

photography. to enhance images from microscopic to the telescopic 

visibility and offers a scope for his or her analysis. Several 

applications of image processing technology are developed for the 

agricultural operations. These applications involve implementation 

of the camera based hardware systems or color scanners for 

inputting the pictures . the pc based image processing is undergoing 

rapid evolution with ever changing computing systems. The 

dedicated imaging systems available within the market, where the 

user can press a couple of keys and obtain the results, aren't very 

versatile and more important, they need a high tag on them. The aim 

of image processing and computer vision techniques within the 

food and farming industry.

 Background and Literature review

In this paper to Inspection and control quality, one must be ready to 

measure quality-related attributes. The proposed system may be a 

demo version, so for an outsized scale production the amount of 

cameras and length of conveyor system are often modified. This 

work presents new integrated techniques for sorting and grading of 

various fruits. Generally image capture may be a big challenge as 

there's an opportunity of high uncertainty thanks to the external 

lighting conditions. So we are taking the advantage of gray scale 

image which are less effected to the external environment changes 

also as beneficial for locating size of a fruit.

 Here two choices are provided for grading either by color and size. 

In first case we are getting to sort circular shaped fruits according 

color and grading is completed consistent with size. The proposed 

automated classification and grading system is meant to mix three 

processes like feature extraction, sorting consistent with color and 

grading consistent with size. Software development is very 

important during this color arrangement and for locating size of a 

fruit.

Proposed System

The system is used for checking the quality of fruit product using 

image processing with the help of python 3.7. In this two 

implementation phases are carried out the first one is the training 

phase and the next phase is the classification. The digital image 

processing generally refers to processing of a two-dimensional 

picture by a computer . It is an array of real numbers represented by 

a finite number of bits. The principle advantage of Digital Image 

Processing methods is its versatility, repeat-ability and therefore 

the preservation of original data precision. The various Image

Quality control using image processing
Romy Rajan ,Bhavesh Patil  Harsh Bari. Rushikesh Ghorband Ajay Sirsat

Department of Computer Science, St. John College of Engineering and Management, Palghar
                                
Abstract -The recent application and development of image analysis in quality evaluation of products within the field of agricultural and 

food. Images are the important source of information and data in the agricultural sciences. The basic concepts and technologies associated 

with computer vision system and Automatic vision based technology, tool used in image analysis and automated grading and sorting is 

highlighted. In India the increasing population, losses in handling and processing and therefore the increased expectation of food products 

of top quality and safety standards, there's a requirement for the growth of and objective and accurate, fast quality determination of food and 

agricultural products. Computer vision is a rapid, consistent, economic and objective inspection technique, which has expanded into many 

diverse industries. The process consist of accuracy and speed satisfy ever increasing production and quality requirements, hence aiding in 

the development of totally automated processes. The non-destructive method of inspection has found applications in the agricultural and 

food industry, including the inspection of grading and quality of fruit and vegetable.

Keywords-Image processing, Fruit Quality, Fruit Analysis.        
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Processing steps used in project are image acquisition, image pre-

processing, image segmentation and image classification.

Fig.1: Block Diagram 

Image Capture

First step of the image processing is explained below which is 

nothing but image capturing. Image capturing is completed with the 

assistance of camera or scanner and that we have used here VGA 

camera of 5 mega pixels for this project. Technical details of the 

image capturing and data transfer are explained below. This block 

involves capturing an image. To Improving the lighting conditions 

in the room e.g. Apple, etc.

Image Pre-processing

Now after the capturing of the image, pre-processing is that the next 

step of the digital image processing. Pre processing is employed for 

the conversion of the color captured within the image for the system 

point of view from Binary to Gray code for further processing .

 Image Segmentation

Image segmentation is employed for the segmentation of the color 

to spot the color difference within the fruits. So we are segmenting 

the data for the understanding of the system about the classification 

of the colors of fruits, as given below the segmentation should stop 

when the objects of interest in an application has been isolated. The 

comparing image processing of pixel range ratio (a > 200, a > 

500, a < 1000).

Image Classification

Classification for the image is the nest step and used for the 

classification of the color of the fruit depends on the data given by 

image segmentation part, on the basis of which further fruit color 

is classified. Quality of fruit detection method using classified is 

one among the foremost often used methods of data extraction. 

Image classification is that the labeling of a pixel or a gaggle of 

pixels supported its Binary to Grey value

Experimental Results

They study of apples using computer vision has attracted much 

interest and may reflect the progress of computer vision 

technology for fruit inspection. Computer vision has been used 

for such tasks as shape classification, defects detection, quality 

grading and variety classification.  Schrevens and   Paulus 

developed an image-processing algorithm supported Fourier 

expansion to characterize objectively the apple shape so on 

identify different phenotypes. during this research it had been 

shown that four images per apple were needed to quantify the 

typical shape of a randomly chosen apple. The segmentation 

defect of “Golden Delicious” apples using machine vision. The 

segment defects, each pixel of an apple image was compared with 

a worldwide model of healthy fruits and discriminates function 

sorted the apple as accepted or rejected. In this, the system trains 

the given dataset.

If the edge value is above the given limit we consider it as an 

honest quality fruit. In Fig 5.2 we are training good quality fruit 

(apple) 

F

ig.2: Good Quality Dataset
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If the threshold value is below the given limit we consider it as a bad 

quality fruit. In Fig 5.3 we are training bad quality fruit (apple) 

datasets.

Fig.3: Bad Quality Dataset

Conclusion

The project reviews the given systems have been used increasingly 

in industry for inspection and quality evaluation purposes as they 

can provide rapid, economic, hygienic, consistent and objective 

assessment. The recently developed in automatic vision and 

computer vision for the food industry. However the accuracy and 

quality requirements needed in this highly competitive and 

changing industry.

Future Work

This proposed idea can be enhanced with some advanced and extra 

features. We can use a camera for capturing images of products that 

come directly out of the product line. After getting result from 

system we can separate faulty products and good products. We can 

also maintain count of excellent products also as faulty products 

produced within the entire day. A dailyanalysis report are often 

generated which may be viewed by the manager as soon because the 

task finishes.
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Online Loan Approval System predicts whether loan can be given to a person or not. Banking sector have enhanced a lot in the past years. 

Therefore lots of people are applying  for loans  but the bank has its limited  resources  which it grants to limited people only. So it is a typical 

process to find out safer people to whom the loan can be granted. So in this model we try to save lots of bank efforts and resources by 

reducing the risk factor in this process. This can be achieved by mining the Big Data of the previous  file records of the people to whom the 

loan was permitted before. On  the  basis of these data/experiences, the machine learning model was used to train the model which gives 

quite accurate result. The primary objective of this model is to predict whether granting the loan to a person will be safe or not.

Keywords- Loan application, E-sign, Security, Loan, Interest.

Introduction

There  are  many  problems  related  to  the  manual  loan process.  

It  includes  wastage  of  time.  It  also  includes multiple  visits  to  

the  banks  and  also  there  is  no guarantee of loan getting 

approved. It involves a lot of paper  work  and  there  is  less  

security  of  customer information  documents.  The  reason  for  

selecting  the loan approval system process as a response variable is 

due   to   the  structure   of  the  loan  application.  The official loan 

application begins with the lead arriving into our websites after we 

opted to acquire it. Here, the applicants begin the process to apply 

for the loan. The user begins to provide more financial information 

by visiting every step of the process. After that, the loan should  be  

processed  for  the  applicants.  Most  of  the money   lending   

companies   work   by   analyzing   the financial   history   of   their   

applicants   and   choose whether or not the applicant is too risky to 

be given a loan.  If  the  applicant  seems  safe  then  the  company 

determines  the  terms  of  the  loan.  To  acquire  these customers,   

lending   companies   can   receive   them through  their  

websites/apps  often  with  the  help  of advertisement   campaigns.   

Lending   companies   also partners with peer lending market in 

order to  acquire leads of possible applicants.

This  system  involves   mining  the  big  data  of  the previous file 

records of the people to whom the loan was permitted    before.    

On  the    basis  of  these data/experiences,  the   machine  learning  

model   was used  to  train  the  model  which  gives  quite  accurate 

result. Machine   learning   is   the   study   of   algorithms   and 

statistics  models  that  computers  use  to  carry  out  a particular  

task  without  using  detail  instructions.  It relies  on  patterns  and  

inferences  instead.  It  can  be called  as  a  subset  of  artificial  

intelligence.  Machine learning algorithms build a mathematical 

model based on  some  amount  of  sample  data,  known  as  

“training data”,   in   order   to   make   predictions   or   decisions 

without  being  programmed  in  detail  to  perform  the task. 

Machine learning algorithms are widely used in applications,  

such  as  email  filtering  and  computer vision, where it is 

difficult to develop a conventional algorithm for performing the 

task effectively. Machine learning is  closely related to  

computational  statistical study.  Big  data  is  a  field  which  

deals  with  different ways to analyze, systematically extract 

information, or deal with data that are very huge or large or 

complex to be dealt with by normal data processing application. 

Big   data   challenges   include   data   analysis,   search, sharing,   

transfer,   visualization,   updating   and   data source.

The Objectives are as follows:

1.     To identify safe customers for the banks.

2.     To avoid paperwork.

3.     To reduce manual visits to the banks.

4.     To save a lot of customer’s valuable time.

5.     To ensure security to customer’s valuable information

documents.

Background and Literature review

Similar Projects

The  main  goal  of  this  paper  is  to  facilitate  a  good 

interaction    and    communication    facilities    among 

customers  and  the  bank  administration  [1].  In  this project 

customers can for loan and if it gets approved they  can  track  the  

progress  of  their  loan  from  the application.   Banks   can   

manage   customer   database more securely. Admin can give 

exact amount of loan to the customer and prepare all the work info 

as a report of  each  applicant. This  banking  system  is targeted
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to the  future  banking  solution  for  the  users  who  are having 

more than one bank account in more than one bank with loan 

request. It acts as a standard interface between applicants and all 

banks. By using this portal any   user   who   has   accounts   in   

various   banks   can directly  log  on  to  the  system  and  make  

any  kind  of request. In the backend, system will take care of every 

obligation   necessary   in   order   to   carry   out   the transaction 

smoothly. If a customer wants loan then the customer first have to 

register on the website with the required id  proofs or by uploading 

the id  proofs. The system   checks   the   rules   and   formalities,   

if   they matched with any of the available bank which is based on 

the term called interest, then the information is sent to   the  

customer.   After   that   the  customer   gets  the available  banks  

based  on  the  interest  the  customer selects for the appropriate 

bank for getting loan.

There was a problem with the existing manual system. It  didn’t  

maintain  the  details  securely  and  couldn’t track  the  details  

easily  and  it  also  doesn’t  contain functions  of  quick  retrieval  

details  such  as  customer details  and  maintaining  of  all  the  loan  

details  so  it incorporates lots of paperwork. Thus it puts quality at 

risk.  It  doesn’t  let  the  customer  check  their  profile properly 

which leads to customer getting unsatisfied. It is said that interest 

subsidies make loans cheaper. Thus it  helps  widen  participation  

of  young  student  users. Extra manual effort such as to hire 

candidate leads to more time required to find the customers.

In  the  registration  phase,  the  new  user  can  fill  the details  and  

get  the  services.  If  there  is  a  new  user,  a new  login  id  can  be  

created.  In  registration  the  new

user  must  give  full  details  about  the  name,  gender, mobile     

number,     email     id     and     address     for communication  for  

relevant  customers.  Finally  they will get the legit authorized 

individual’s username and password. In this module performs if 

anyone has a loan requirement, that student is registered in loan 

portfolio system.   Customer   provides   the   name   and   relevant 

reason  for  loan  application  and  amount  which  are necessary  

information  in  new  appropriate  details.  The given details finally 

reach bank administration and they receive  the  information  and  

proceed  with  the  further activity   for    applicants.   The   user    

can   view   the instructions  or  progress  of  the  particular  loan.  

The details are important for the user. The user can identify the 

particular document to the type of loan .Because the user can easily 

attach the certificates and documents.  

Proposed System

The  online  loan   approval   system   uses  the  logistic 

regression  technique,  random  forest  and  grid  search. The  

performance  metric  used  for  evaluation  of  the model is the 

accuracy score. The dataset is provided to the system and this 

dataset is downloaded from kaggle. The  dataset  is  trained  first  

and  an  exploratory  data analysis is done. The data set consists of 

two files. The first  file  consists  of  train  and  test  and  the  

second  file contains logistic prediction. Both files are linked 

using the ID field. Exploratory data analysis is a data analysis 

technique  to  understand  data  first  and  try  to  get  as many   

insights   from   it.   EDA   which   is   short   for exploratory   

data   analysis   is   a   process   to   discover patterns, spot 

anomalies and to check assumptions with the  help  of  graphical  

representations.  Random  forests or  random  decision  forests  

are  a  learning  method  for regression, classification and other 

tasks that operate by constructing a large number of decision trees 

at training time and outputting the class or the mode of the classes 

or mean prediction  of the individual  trees. The online loan  

approval  system  makes  use  of  the  previous  big data  to  

predict  quality  loan  applicants  who  will  most probably  

complete  the  loan  process  and  not   leave midway. It is an 

online process so it makes it easier for the banks to manage and 

secure customer records and important  documents.  It  also  

becomes  easier  for  the applicants to check the status of the loan 

online without any visits to the bank.

System Architecture

System  architecture  is  a  conceptual  diagram  which defines 

the behavior, structure and views of a system. An  architecture  

diagram  describes  and  represents  a system  formally  and  it  

supports  reasoning  about  the structures and behaviors of the 

system. There are three types  of  system  architectures.  They  

are  integrated, distributed  and  mixed.  Integrated  systems  

have  more interfaces.  System  architectures  show  the  

information of the entities of a system. The fig. 1 shows the 

system architecture for online loan approval system. It shows that   

the   previous   dataset   obtained   from   kaggle   is trained.  

Further  exploratory  data  analysis  is  done  on the dataset. After 

that two thing are carried out which are  data  preprocessing  and  

data  splitting.  After  that model  building  starts  and  the  most  

accurate  model  is chosen   among   logistic   regression, linear   

svm and random forest. Hence we get the output accuracy.
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Fig. 1 System Architecture for Loan Approval System

Result and Discussion

The  Fig.  2  represents  the  histogram  plotting  of  the numerical 

columns for the online loan approval system. In  this  a  histogram  

is  plotted  for  columns  having numerical   values   such   as   

amount   requested,   age, income,  etc.  It  is  used  to  summarize  

the  continuous data.  Its  purpose  is  to  graphically  show  the  

spread  of the data.

Fig. 2 Histogram of numerical columns

Fig. 3 Correlation for numerical columns

The  Fig.  3  shows  the  correlation  of  the  numerical columns. 

Applicant can plot correlation with the given data.  Correlation  

means  connection  between  two  or more things. In this all the 

data set of column values is taken  and  all  the  dataset  required  

for  the  system  are compared.

Fig. 4 Correlation matrix for the numerical columns

Fig.  4  shows  the  correlation  matrix  for  the  numerical 

columns.  A  correlation  matrix  is  a  table  representing 

correlation coefficients between variables. It is used to generalize  

data  into  a  more  advanced  analysis.  Fig.  4 shows   that   the   

difference   between   all   the   dataset column  values  present  

in  dataset  and  the  log  loss  is significantly  more  than  the  

system.  Hence,  it  can  be concluded that applying loan is not 

more risky.

In  text  data,  there  are  total  17000  and  more  unique identity 

data which are present in training dataset. It is also  observed  that
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most  identity  data  occur  very  few times  which  is  common  in  

given  dataset.  Logistic regression is applied on one of the dataset. 

The result shows that train, test and logistic prediction log loss is 

roughly  the  same.  Hence,  taking  loan  online  may  not be risky.

Logistic regression and random forest works well with high 

dimension data. The model trained using logistic regression and is 

used to find the best accuracy of the model.   From   this   model   

64   percent   accuracy   is achieved.

Conclusion

In  this  model  an  attempt  has  been  made  to  identify genuine 

customers for loan. This model will help banks with managing 

customer documents securely and more properly.  This  model  will  

give  an  accuracy of  around

64 percent. This will predict whether or not a user will complete  the  

E-signing  step  of  the  loan  application. One way to leverage this 

model is to target those who are   predicted   to   not   reach   the   e-

sign   phase   with customized  onboarding.  This  means  that  

when  a  lead arrives   from   the   marketplace,   they   may   

receive   a different  onboarding  experience  based  on  how  likely 

they are to finish the general onboarding process. This can  help  the  

company  to  minimize  the  number  of people  that  drop  off  from  

the  funnel.  This  funnel  of screen  is  as  effective  as  we,  as  a  

company  build  it. Therefore user drop-off in this funnel falls 

entirely on our shoulders. So, with the new onboarding screen built 

intentionally   to   lead   users   to   finalize   the   loan application, 

we can attempt to get more than 30 percent of those predicted to not 

finish the process to complete the   e-sign   state.   If   we   can   do   

this,   then   we   can drastically   increase   profits.   Many   money   

lending companies provide hundreds of loan every day, gaining 

money for each one. As a result if we can increase the number  of  

loan  applicants,  we  are  increasing  profits. All of this can be done 

with a simple model. 
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Abstarct The aim of this work is to experimentally investigate the performance of a domestic split AC and to increase its Coefficient of 

Performance using evaporative cooling method in condenser. Both Direct and Indirect evaporative cooling method is incorporated in 

conventional system and its performance is analyzed. HC-R290 is substituted for R32 as refrigerant because of its low GWP. Result and 

analysis of conventional AC were compared with modified AC on the basis of COP and Power consumption.

Keywords—COP, Split AC, condenser, Evaporative Cooling, R32, R290.

Introduction

Energy demand worldwide for buildings cooling has increased 

sharply in the last few decades, which has raised concerns over 

depletion of energy resources and contributing to  global warming. 

Air condenser is generally used in small sized residential air 

conditioners like window or split type, for heat rejection process in 

the cycle. The reason  is to make the system as simple as possible 

without any need to the water connection line and other 

equipments. This idea seems reasonable as far as the air 

temperature in summer is moderate and not too high. But when the 

air temperature increase and approach around 40℃ or higher, the 

performance of air condenser drops down and the air conditioner 

works improperly since the temperature and the pressure of the 

condenser increase and the compressor  is forced  to work under the 

greater pressure ratio,which results in more power consumption. To 

do this, it is required to decrease the temperature of the ambient air 

before it passes over the condenser coil, in order to decrease 

temperature and pressure of the condenser. The simple and cheapest 

way for cooling the ambient air temperature is employing the 

Evaporative Cooling system.

Also many investigators have reported that GWP of HFC 

refrigerants is more significant even though it has less than that  of 

CFCs. As per Montreal and Kyoto Protocol, use of CFCs and HFCs 

needs to be eliminated. Hence, there is high necessity of alternative 

methods and eco-friendly refrigerants. This project focuses on 

using Evaporative cooling method so as to increase performance 

parameters and also to use HC blends as prominent replacement of 

CFCs and HFCs.

Main components of air conditioner

A refrigerant compressor is a machine used to compress the vapor 

refrigerant from the evaporator and to raise the pressure so that the 

corresponding saturation temperature is higher than that of the 

cooling medium.

The condenser is an important device used in high pressure  side 

of a refrigeration system. Its function is to dissipate the heat from 

the vapor refrigerant. Dissipate the heat from the vapor 

refrigerant. Heat from the hot vapor refrigerant in a condenser is 

removed first by transferring it to the walls of the condenser tubes 

and then from the tubes to the condensing or cooling medium.

The expansion device is an important device that divides the high 

pressure side and the low pressure side of refrigerating system. It 

is connected between the receivers (containing liquid refrigerant 

at high pressure) and the evaporator (containing liquid refrigerant 

at low pressure).

The evaporator is used in the low vapor side of refrigeration 

system where liquid refrigerant from the expansion valve enters 

in to the evaporator & phase changes occur.  The function of 

evaporator is absorbing heat from the surrounding location of 

medium which is cooled, by means of refrigerant

Experimental Setup

Consider 1.5 ton split Air Conditioner. Connect pressure gauges 

and temperature sensors. Make sure gas evacuation and filing is 

done under supervision of technician. Take down some sets of 

readings without any modifications. Calculate coefficient of 

performance (COP) and power consumption of normal Air 

Conditioner .Arrange the setup for Direct and Indirect 

Evaporative cooling. Take down readings and again calculate 

COP and power consumption. After this, change the refrigerant to 

R290 and again perform same calculations and do comparative 

analysis of the modified system with conventional system.

Methodology

qConsider a split air conditioner having R32refrigerant, take 

readings for 1hr, 2hr, and for 3hr. (Normal air conditioner 

without any modifications)

       = 65.1 kJ/min/TR

qCooling Load in Evaporator :-
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       W  = ṁ   × (h  − h ) = 1.05 × (550−250)e 1 4

       = 315 kJ/min/TR

qHeat Rejected by Condenser :-

qTabulate all readings with pressures and Temperatures. (Pressure 

gauges and temperature sensors are connected at various 

sections of air conditioner just to get pressure and temperature.)

      Q  = ṁ  × (h − h )= 1.05 × (612−250)rej 2 3

     = 380.1 kJ/min/TR

qBased on the readings, calculate the work done by compressor, 

refrigeration effect, heat rejected by condenser, coefficient of 

performance.

qNow run direct evaporative cooling set up. Attach submersible 

pump to water tubes and make arrangement of these tubes over 

condenser. Keep submersible pump inside water storage vessel. 

Run the system along with operating pump.

qAgain tabulate readings for 1hr, 2hr and for 3 hr. Calculate work 

done by compressor, refrigeration effect, heat rejected by 

condenser, coefficient of performance. Evaluate and draw the 

conclusion.

qNow run indirect evaporative cooling method. Attach cooling 

media pads to condenser such that cooled air flows through 

condenser. Arrange water tubes over media pads and switch on 

pump.

qAgain tabulate readings for 1hr, 2hr and. for 3 hr. Calculate work 

done by compressor, refrigeration effect, heat rejected by 

condenser, coefficient of performance. Evaluate and draw the 

conclusion.

qNow remove R32 refrigerants and fill system with R290. Make 

arrangements of R290 with best evaporative cooling method 

obtained.

qTabulate readings for 1hr,2hr and for 3 hr. Calculate work done by 

compressor, refrigeration effect, heat rejected by condenser, 

coefficient of performance. Evaluate and draw the final conclusion 

and compare with original air conditioner.

Performance calculations

For Conventional A/C as well as modified A/C 3 sets readings 

were observed i.e. 1 hr, 2 hrs and 3 hrs. But due to some 

restrictions we are showing reading only for 1  hr.

qCoefficient of Performance :-

COMPARATIVE ANALYSIS

In this section, graphs of coefficient of performance and power 

consumption are shown

Fig.1 shows the graph of Coefficient of Performance. COP of old 

conventional A/C was 4.83. Then by using  Direct  Evaporative  

method  Coefficient  of performance increased to 5.067, then 

same using  DEC method with R290 as refrigerant decreased to 

4.17

qMass Flow Rate of Refrigerant:-

Given refrigeration effect 210 × 1.5

Actual refrigeration effect = m = (h  − h  ) 210 × 1.5̇ 1 4

= ṁ (250-250)

m =  1.05 kg/min/TR

qWork Done by Compressor :-

Wc = ṁ   × (h − h ) = 65.1 w/min/TR2 1

Here COP of system obtained was 4.83.Also system was 

consuming 1.26kWhr of electricity. Then set up of direct 

evaporative cooling was attached and testing was carried out. 

Here the COP of system was found to be 5.067 and system was 

consuming 1.058kWhr of electricity. Then set up of direct was 

replaced by indirect evaporative cooling and testing was carried 

out. Here COP of system was 4.84 and system was consuming 

1.23kWhr of electricity.

qCOP using direct evaporative cooling increases by 4.67% and 

power consumption decreases by 16 %

qCOP using indirect evaporative cooling remains almost 

unchanged by negligible increase of 0.2% but power 

consumption decreases by 2.4 %.

qSystem was tested with hydrocarbon R290 as refrigerant 

               h −h 550−2501 4               COP =  --------- = ------------- = 4.8
      h −h 612−550           2 1                                                 
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along with direct evaporative cooling set up. Here COP of 

system obtained was 4.17. But system was consuming less 

power among all cases, which was 0.98kwhr.

qHere even though COP of system was decreasing by 13.66% but 

yet power consumption was falling down by

      22.22 % comparing to conventional set up.

qHence split air conditioning systems performance increases by 

R290 and direct evaporative cooling system. Cost of set up 

might increase initial price of system but in long run it is energy 

efficient and cost efficient.

Power consumption o of old conventional A/C was 1.26 kW.hr. 

Then by using Direct Evaporative method power consumption 

decreased to1.058 kW.hr, this is logical due to increased COP. In 

third case again the power consumption dropped to 0.98 when 

refrigerant was changed to R290 instead of R32.

Results

Using all the modifications-direct evaporative method, 

indirect evaporative method and replacing R290 as a refrigerant we 

came to know that

qCOP of Conventional Air Conditioner was 4.83.

qCOP of Air Conditioner with Direct Evaporative method 

increased to 5.067.

qCOP of Air Conditioner with Indirect Evaporative method 4.84.

qCOP of Air Conditioner with Direct Evaporative method and 

R290 as a refrigerant decreased to 4.17.

qPower consumption of modified system was decreased from 1.26 

kW.hr to 0.98 kW.hr

qTotal percentage decrease in power consumption was found to be 

22.22%

Conclusion

qIn this study, an ideal vapor compression refrigeration cycle is 

used for performance analysis of split air conditioner. It was 

taken care of that ambient conditions and time for testing 

remains almost same for all cases. Firstly performance of 

conventional split air conditioner set up was tested, R32 being 

refrigerant.
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discovery of new medicines and remedial measures. To realize the objective of a developed India on par 
with the best, we need to be prepared with efficient and skilled personnel for the future. It was the dream of 
Albert W. D'Souza to develop the youth of our society by providing them specialized professional 
education.

With his intense foresight in the field of education the Founder-Chairman has created excellent 
opportunities for the students enabling them to seek promising careers. He has been instrumental in the 
inception, growth and development of several professional technical institutions in India. He has always 
aspired to provide excellent higher and technical education to budding young students and his keen desire 
to contribute personally to this cause resulted in the initiation of ALDEL EDUCATION TRUST.

Aldel Education Trust was registered on October 26, 2007 under the Mumbai Public Trusts Act, 1950 - 
Regn. No. E-24542 (Mumbai).  The trust office is located at I. C. Colony, Borivali.

Presently the trust has the following institutions under its umbrella:

     1. St. John College of Engineering  and Management (SJCEM)

         *  B. E. (Civil Engineering, Computer Engineering, Electronics & Telecommunication  

    Engineering,  Information Technology, Mechanical Engineering) 

          * Diploma in Engineering (Civil Engineering, Electronics & Telecommunication  

    Engineering, Mechanical Engineering)     

     2. St. John Institute of Pharmacy & Research (SJIPR)

        * Bachelor of  Pharmacy

        * Diploma in Pharmacy

     3. St. John College of Humanities and Sciences (SJCHS)

* B. Sc. (Hospitality Studies)
  * B. Sc. (Information Technology)
  * B. Com. (Banking & Insurance)
  * Bachelor of Management Studies
  * B. Com. (Accounting & Finance)
  * B. Com.
  * B.A. 

     4. St. John International School
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