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Abstract- The main essential of the ranking of research papers is relevancy and performance of the papers. Number of
ranking algorithms are being used for providing the performance in the network, but all the algorithms face the problem
of better output and relevance accordingly time factor. A new algorithm has been developed that can completely remove
the problem of research paper’s performance with less time. Citation count and content count algorithm is very less
implemented together. CCA (Content Citation Author) count algorithm can be defined as self-organized ranking
algorithm with citation, content and author rank support. Content Citation Author Count (CCA) ranking is proposed
with a view to provide a relevancy order to the search results. This algorithm is a combination of two basic ranking
methods i.e. Citation Count ranking and Content based ranking. Also, the ranking system aggregates different ranking
scores to produce a new one, which reflects the contribution of the individual scores all together i.e. CCA ranking, Page
Rank, time based citation count ranking. In this ranking system, Static and Dynamic ranking is employed to calculate the
final rank of the research paper. Static rank is a constant rank and calculated offline while the dynamic rank depends
upon the query fired and calculated online. From the study, it has been found that developing a CCA algorithm increases
the performance of the papers. On comparing both the networks citation count and content count was found to have
better performance than citation count in all aspect.
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I. INTRODUCTION

Numbers of research papers are published every year and these papers span various fields of research. For a new
researcher, it becomes a very difficult task to go through the entire repository of research papers in order to determine
the important ones. There can be several ways of determining whether a research paper is important depending on the
field of work, conference of publication, etc.

An efficient ranking algorithm is important in any information retrieval system. In spite of advances in search engine
technologies, there still occur situations where the user is presented with non-relevant search results. For example,
when a user inputs a query for some scientific literature, book to a search engine such as Google, it returns a long list
of search results consisting of tutorials, news, articles, blogs etc. This happens due to limited crawling by the search
engines. As user wants to get the results in short span, it is necessary to rank the pages which are relevant according to
the user’s input query. To overcome this problem, a new algorithm has been introduced to make retrieval mechanism
more effective and relevant for researchers or users.

II. ORGANIZATION OF PAPER

The organization of paper is divided into sections as follows: we first introduce about some related work regarding
Page Ranking approaches in section III. In section IV, we present our proposed system in which we describe the
overall architecture of the system and a framework that computes ranking of research papers on the basis of
citations, author rank and content rank at the search engine or by query. Section V and VI, includes the comparison
of citation rank algorithm with the proposed algorithm in context of content availability and response time. Finally
in section VII and VIII, we conclude the paper and discuss some future directions for the system.
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III. RELATED WORK

This section discusses about various ranking algorithms for ranking the research papers. Research papers have many
features based on which different rankings could be performed. These features are citations to the publication,
content, authors, publication year and journal of the publication etc. As per research, we concluded that different
digital libraries rank their results on the basis of different factors .for example: IEEE Explore offers a ranking on the
basis of title; ACM Digital Library gives the choice to select the ranking based upon publication year, citation
counts, alphabetically by title or journal and relevancy. All these digital libraries use different ranking algorithms to
rank their papers. A brief description of various existing ranking algorithms [3,4] is given below:-

PageRank Algorithm:- Surgey Brin and Larry Page [9,10] proposed ranking algorithm in which outgoing links from

the paper are also considered along with the incoming links. The weightage of the incoming link is higher if the link

is coming from an important paper. To calculate the rank of the paper by this algorithm, a formula is given below-
PR u=1-d +d PRw)Nv D)

Where u represents a paper, B(u) is the set of papers that point to u, PR(u) and PR(v) are rank scores of papers u and

v respectively, Nv denotes the number of outgoing links of paper v, and d is a normalization factor which lies

between 0 and 1.

Page Content Rank Algorithm: - Jaroslav Pokorny et al.[5] gave a ranking method of page relevance ranking
employing Web Content Mining(WCM) technique, called Page Content Rank (PCR). This method combines a
number of heuristics that seem to be important for analyzing the content of web pages. Here, page importance is
determined on the basis of the importance of terms contained in the page; while the importance of a term is specified
with respect to a given query q. PCR uses a neural network as its inner classification structure. In PCR, for a given
query q, resultant papers are in turn classified according to their importance. Here a page is represented in a similar
way as in the vector model and frequencies of terms in the page are used.

Citation Count ranking algorithm: - One of the most frequent used ranking algorithms for measuring a scientist's

reputation, named Citation Count was proposed by Joeran Beel et al. [6]. In this algorithm, the importance of the

paper is based upon the number of citations to it. More the number of citations to the paper, higher would be its

rank. This is the most commonly used ranking algorithm in digital libraries. Citation count ranking is defined as:
CC=|Ii 2)

Where CCi is the citation count of the paper 1, |1i| is the number of citations to paper i.

Graph based model: - In graph based model, the pages are sorted according to the importance of citations and author
journal. It is based on link analysis, but both citation count and graph based model is not solving any clear purpose
to rank or score the papers.

Popularity Weighted Ranking:-algorithm: Yang Sun and C. Lee Giles [11] proposed a new Page Rank Algorithm
with improved performance, named as Popularity Weighted Ranking algorithm. It came with the concept of
popularity of the venue of publication. It means this algorithm considers the importance of the venue along with the
weighted of incoming links to the paper.

Although many ranking algorithms have been proposed in the literature, there still exist many problems which need
attention. Some of the existing algorithms rely on the link structure of the publications (web structure mining),
whereas others look for the content in the publications (web content mining), while some use a combination of both.
As per the review conducted, following problems have been discovered.

o  Existing citation count algorithm does not take into account the importance of citing paper.

e Next problem is that Graph based model relies only on relationships between directed graphs and their
nodes, but it totally ignores important pages related to contents. It takes extra calculations to find the author
ranking and the time impact of citations.

o Importance of the paper/article to be ranked is totally ignored in this method. Importance of the paper is

depends upon mainly three factors: (i) how many papers referred the paper/article, (ii) how many browsed
the article, and (iii) in which journal or conference, the paper is published.
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IV. PROPOSED ALGORITHM

For better search experience in digital libraries, a novel ranking method for ordering the research publications is
proposed. In this section, the detailed description of the proposed ranking mechanism and various modules used in
the system is given.

A. CONTENT CITATION AUTHOR COUNT RANKING ALGORITHM

This algorithm is a combination of two basic ranking methods i.e. Citation Count ranking and Content based
ranking. Citation Count is a frequently used ranking algorithm for measuring a scientist's reputation. This method
uses the citation graph of the web to determine the ranking of scientific work. This method states that if a
publication has more number of citations (incoming links) to it than publication become important. But some
authors misuse it to have their publications highly ranked during search. To overcome this problem, the proposed
algorithm uses the content of the paper which cited the publication along with the number of citations. In this
algorithm, the relevancy score between the publication and the paper which cited the publication is computed on the
basis of their content. To check whether the papers are related or not, it uses the summaries instead of comparing the
whole content of the papers.

Obijectives of proposed method:
The major objectives of the proposed method could be summed up as follows:
e To study various citation counts using ranking algorithms.
e To develop optimized algorithm using citation count and graph based model.
e To reduce retrieving time and citation limitation of back links of web pages.
e Compare and analysis of algorithm with citation algorithm.
B. METHODOLOGY FOR PROPOSED ALGORITHM
The ranking algorithm methodology is divided into 5 phases to achieve the desired goal:

Phase 1: Collect the required information in this phase, and implement the layout of the project and create a database
that will be queried for static and dynamic implementation.

Phase 2: Further, implementation of citation count will be included and implement citation count algorithm, then all
the citations will be assigned to all pages in the database according to their links.

Phase 3: In this phase graph based i.e. author score will be implemented, pages will be searched according to query
and based on the author and its score and then rank will be assigned to the pages.

Phase 4: Citations and author ranking will be combined to create a hybrid approach and that will give us final
results.

Phase 5: Final result will be validated and will be compared with citation count and graph model i.e. link analysis

and author ranking.
The proposed methodology of an algorithm is described below in figure 1.
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Figure 1. Framework of proposed methodology

V.RESULT ANALYSIS OF CCA ALGORITHM

This section presents the implementation details and the experimental results that have been performed over the
proposed ranking system. Various queries from different contexts were submitted on the system to carry out an
analysis. A comparison of the results obtained by using the proposed algorithm with the existing algorithms was
done and the observation obtained thereof were analyzed to prove the efficiency of the proposed system.

I Home page with upload new papers or upload papers by submitting queries

Fig 2 (a) displays the home page of the proposed system for digital libraries. This page provides two options:-
e Upload the new research paper

e Search papers by submitting queries

In the upload section, a new research paper is uploaded in the database from the repository. The upload section is
protected through password as this section can be accessed by authentic users or administrators.

Depending upon the success or failure of the uploading action, different outcomes are returned to the user. In the
search section, upon submitting the user query, if the research papers related to the query exist in the database then
their links are returned to the user otherwise an error page is displayed to the user.
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Figure 2 (b) Uploaded papers for admin

. (a) Result on the basis of author rank

If the paper does not exist in the database then it goes through various processing modules. First of all, information
about the research paper i.e. authors, titles, references etc is extracted and stored in the database. This information is
stored in the database as shown in Fig. 3(a). Fig 3(a) shows the information like title, authors, papered of all the

uploaded papers stored in the Content Store database.

1. (b) Result on the basis of reference details
Fig. 3(b) shows the reference details of all the uploaded papers. The highlighted portion shows the reference details

of the newly uploaded paper with its papered 20.

Volume 6 Issue 3 February 2016 77 ISSN: 2319 — 1058



International Journal of Innovations in Engineering and Technology (IJIET)

€ [ localhost/

phpMyAdmin
haol @
Fecent tables) -
e
- iedormaticn,_schems
= ; kapda_citation
[T
++i mther
: 4o
e Search_keywond
mysgf
| perfarmance_schams
# et

or&servers1Atanget= Atoken=48T 341601

] o Edt B Copy @ Delets 57 madhresp kau
& Edt & Copy Q) Delete S8°
7 Edt 3 Copy @ Delets 50 Warga Xing
o' it § Copy @ Dielete 60 AN Ghorband
o Et 32 Capy @ Deleta 61 madhordosn haue
[ Y Ef 3 Copy (@ Deleta 62 charasit
o Edt i Copy @ Delete €1 Mubammas Awats Shibll
| o Bt 3 Copy @ Dwlete &4 Jodly Mumskalings.
o Edt §4 Copy @ Dabete €5 and Sead Muhic
o Edt i Copy @ Delota 665 Hema Dubey
o Edt §H Copy @ Delete 67 Prod B K Roy
| & Ed i Copy @ Delote 60 Satyen Kalm Elad Hazen
o Edit i Copy @ Delets €9 Fangyun Can Jaswinder al Singh
| o7 Edt 3 Copy & Delets 70
o Edt i Copy @ Delete 71 Yong Wang
| o Edl 34 Copy @ Delets T3 Bieav Ramanmistisy
3 Edt 34 Copy @ Delete 73 twfindes
& Edt & Copy Q) Delete 78 Lokman | Mehoa
7 Edt JH Copy @ Delets 75 Kiduh Yarg
o Edi 5 Copy @ Deleta 76 Sozan Abdsta
o Edt i Copy @ Delets 77 nozan
i Y Ef 3 Copy (@ Deleta 78 derptl
& Edt i Copy @ Delete 79 charant
“ Edt 3 Copy @ Dutete 30 neeslam

T RRERRELER

FERTEOR2REHCE

\ Sesech B4 Insent % Expon &) dmpon = Privileges | J* Opestions 3 Trigges

e O

75011881 2bTHE04 3048

on the basis of author rank

phpMyAdmin
- N A
[P el b | .

o Copy @ Delete 20
How @ -~

o B i Copy @ Dalole 71 nemations! joamal of comgutes sppications | C IUsers!Riahd kagstaieshiogal data'prcject Aut
5]

o B G s 3 koo C

© Whars s bl t

Diowse | ¥ Samcnis S 4 Semch [ iment (S Ewpon & lmpon  » Pibleges  J Opeioss 3 Triggen
Sert by My | N .
Opsioms
T » i o he_purss Fank cotent
o E® B Copy @ Duietn 16 vouma 2 e | jarary 212 | Cilnen Rt Documenty hefleamPropectyuher s b volama 2 hvaue 1
Jarary 2012
7 EdR i Copy @ Dalain- 16 it 2. s 1, jasuiary D10 | Clnarsl ki Docuneny HetSlaseaPrsjocts ither ¢ | B veberne 2. i 1
sy 012
o £ i Copy @ Debote 17| nasional waskah [T LS N
tans recar tronc
o E §i Copy @ Duleie 18 A ongireming C L o naiemitic &
angrering
o Ede J Copy @ Dulets 19 joumel of natwork ae compuaer applicitions 7 € ilivars'Finh kapileDasi nplall detwiprofect ot 52 fousmal of ratuct nd compter
(il appicaiiom 7 (7
sppictons C conpte

PR TT T e ———
]

A Copr o Dot s applcatons

o EM i Copy @ Delete 26 intemational joumal of computer appications | C ey’ Finh kapdaiDiesh toglal data'projectibat
]

1 intwrational joumal of computer
appic iors {09
™ of compute

o ©

o Bt B Copy @ Dviein 76
]

£ ibars‘ Rl b gl Do -

o Ed i Copy @ Delelw 77 temational
]

o B [ Copy @ Delete 28 € Wsery: Pl kaps
i)

[ © Wsars Finh kapia Dewbtogad daty project Aut

i Copy @ Dvlete 29 inernationad joamal of computer applc stions

55 intwemational jouil of compdes %

Figure 3(b) Research papers on the basis of reference details

I11. Result on the basis of query at search engine

After submitting the query, there are finally two possible outcomes:-

o Search engine page

o Rank of papers with citation value

User has two options either to view the paper or to view the summary of the paper. Firstly, User can select the
paper from the list according to his requirement. Then, he clicks the option i.e. view paper and view summary
according to his wish. The relevant result through query is shown in figure 3(c).
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Figure. 3(c) Research papers on the basis of submitting query at search engine

VI. COMPARISON OF PROPOSED ALGORITHM WITH CITATION COUNT

In this section, the results of the proposed CCA ranking algorithm are compared with the existing Citation Count
(CC) ranking algorithm [19,37] with the help of graph. The figure 4(a) is a graphical representation of response
time according to user query. If user searches for mining keyword the research papers of mining keywords are
displayed and the value of one research paper of keyword mining is compared to another research paper related to
keyword mining. If the paper value 1 is compared to paper value 2 and the number of URL are taken 3 then content
availability graph displays how two papers are different from their contents to each other. The figure 4(b) shows
graph for content availability with paper values.

The comparison of ranking algorithms can be done on the basis of number of type of mining, I/P
parameters, space required etc. The table 1 shows the comparison between three algorithms named as citation count,
content based and CCA (content citation author) rank algorithm. The comparison is done on the basis of different
criteria i.e. basic description, type of mining, processing time, space requirement, degree of relevance, input
parameters and scanning options.
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Figure. 4(a) Graph Representation of response time with paper value
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VII. CONCLUSION

A new ranking algorithm, Content Citation Author Count (CCA) ranking is proposed with a view to provide a
relevancy order to the search results in the digital libraries. This algorithm is a combination of two basic ranking
methods i.e. Citation Count ranking and Content based ranking. Also, the ranking system aggregates different
ranking scores to produce a new one, which reflects the contribution of the individual scores all together. It may be
noted that as compared to existing algorithms like page content rank and citation count rank, the proposed CCA
ranking algorithm provides more informative and relevant results about a query. The more significant papers with
respect to their content and incoming links are better identified by the CCA ranking algorithm as compared to the
existing page content rank and citation count ranking algorithms .In the proposed ranking system, the relevancy of
the papers to a given query is better determined, as compared to the existing ranking systems because the dynamic
rank measures the similarity between the query and research papers and assign a relevancy score to papers. The
existing ranking algorithms, which are commonly used to rank the important papers/articles in digital libraries, rely
on links. But the proposed CCA ranking algorithm takes the importance of both the links and relevancy of the
papers/articles.

Criteria for comparison Citation Count Ranking Content Based Ranking CCA Ranking Algorithm
algorithm algorithm
Basic Description Rely only on links Rely only on content of the Rely on links as well as

paper.

content of the paper.

Type of Mining

Structure Mining

Content Mining

Combination of Structure and
Content Mining

Degree of Relevance with Query

Does not check the relevancy

Checks the relevancy

Checks the relevancy

Different Scanning Options No Scanning Scans the full Paper Scans only the Summary of
the Paper
Processing Time Low High Medium
Space Requirement Low High Medium
I/P Parameters Backlinks Paper Backlinks and Summary

Table 1 Comparison of citation count and content count with CCA rank
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VIII. FUTURE SCOPE

Although the proposed approach for ranking the papers seems effective, there is still some scope to improve the
retrieval of relevant information contained Li,n digital libraries. As part of future work, an efficient page ranking
algorithm in terms of time response, accuracy of results, importance of the results and relevancy of results should be
developed so that the quality of search results can be improved.

Moreover, the proposed ranking utilizes the content and structural information about the papers to calculate the
rank, the users’ browsing information stored in historical logs can be utilized to provide more effective and relevant
results to the user. Thus, a new ranking algorithm could be developed by considering two or more such factors.
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