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Abstract: Internet has become a boundless asset of knowledge, and hence broadly utilized in numerous
applications. Web mining is an application of the data mining methods to find patterns from the WWW. As name
proposes, it is data accumulated by mining web. It makes use of robotized apparatus to uncover and extract
information from web 2 reports and servers, and it licenses associations to find both unstructured and organised
data from server logs, link and website structure, different sources, browser activities, and page content. Web
mining assumes a significant job in finding such information. This mining could be generally separated into three
classifications, including web content mining, web structure mining and web usage mining. Knowledge and data
on Web may, be that as it may, comprise of incomplete, uncertain and imprecise data. Since theory of fuzzy set is
regularly used to deal with such information, a few techniques of fuzzy web mining have been proposed for
uncover linguistic and fuzzy knowledge. This paper surveys these techniques as per the three classifications of web
mining above— web content, web structure mining and web usage mining. Few representative approaches in
every class are presented and thought about.
Keywords: Fuzzy Set, FST, Ontology, Web Data and Web Mining.
INTRODUCTION
The number and assortment of databases have expanded
with the development of digital data. Mining significant
data from enormous databases consequently turns out to
be increasingly significant. Numerous techniques of data
mining have consequently been created to determine
valuable rules or knowledge for settling on efﬁcient
choices from huge databases. Plus, Internet has become
a fundamental asset of data and Web mining assumes a
key job in finding applicable information from this. Web
mining is an application of techniques of data mining to
find the objective knowledge and data from Web
services and documents. Generally, Web mining could
be partitioned into the three categories, namely, Web
content mining, Web structure mining and Web use
mining[1].
The aim of Web use mining for mining use conduct from
Web get to logs, user queries, click streams and user
profiles. Data sets are created by the connections among
Web and users, and can be employed for finding client
access patterns on the servers. The Web content mining
employed to mine information from the multimedia
documents, involving images, videos, hyperlinks, text,
audio and metadata for extricating relations over
Internet. The Web content mining could likewise be
considered as the IR i.e. information retrieval from semistructured and unstructured Web data.
The Web structure mining centreson interrelations
among data, giving a connecting graph between
Websites. Patterns of the hyperlinks on the associated

Web pages and analysis of document structure of XML
or HTML tag label utilization are two primary
methodologies of the Web structure mining. Since Web
data are generally distributed, heterogeneous and
unstructured, it is important to structure efﬁcient
approaches for ﬁltering, assessing and extracting the
necessary data[2]. A few methodologies in KDD i.e.
knowledge discovery, artificial intelligence, IR and
machine learning are utilized for taking care of the Web
databases to create human-like decisions.
Tools of software computing, involving fuzzy logic, are
broadly utilized in the Web mining for handling
incomplete, imprecise and uncertain data in view of its
effortlessness and capacity to show human reasoning.
The FST i.e. fuzzy set theory was initially proposed by
researcher. Fuzzy sets could be viewed of as an
expansion of the set theory[3]. The FST is basically
worried about evaluating and thinking utilizing natural
language, wherein words can have uncertain meanings,
in this manner giving helpful instruments to decision
making.
FUZZY WEB USE MINING
Web Miner was ﬁrst framework created for the Web
usage mining. Researchers discovered that removed data
for clustering or association rules and the sequential
patterns from the Web information don't have fresh
limits, demonstrating that the Web mining is a nontrivial
work contrasted and customary information mining[4].
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FST was received for dealing with vague, noisy,
uncertain and incomplete datasets. The Web use mining
was used to get use patterns from the Weblogs. General
cases to the Web use mining led utilizing fuzzy ideas are
depicted underneath.
➢

Rule Extraction:

Due to its similarity and simplicity to human thinking,
the FST has been employed to mine guidelines.
Researcher utilized FST for efﬁciently mine connections
among the things of the Web databases. The Web logs
give valuable data to finding client get to records on a
Website. Records can be utilized to determine helpful
examples for building progressively customized
Websites[5]. Fluffy affiliation rules have been mined
through incorporating case-based thinking approach. It
utilized Web get to expectation and suggestion for
ﬁnding fuzzy affiliation rules from user profiles and
Web logs.
Researcher built up FCMdd fuzzy medoids and
RFCMdd i.e. robust fuzzy medoids algorithms to the
clustering relational information utilizing fuzzy
uniqueness for snippets, user sessions and web
documents. Researcher proposed a way to deal with find
the affiliation standards of conduct of individual clients
in perception. Researcher likewise built up an algorithm
of fuzzy item oriented Web-mining for finding fuzzy
knowledge from the object information logs on the Web
server[6]. Every Web page was used as class, and every
browsed Web page through a customer is viewed as an
example.
➢

were utilized to gauge the comparability of the Web
sessions utilizing arrangement to decide learning
practices[8].
➢

A recommendation system utilizes clients' speciﬁc
advantages to naturally suggest the ideal data dependent
on the Web use mining. Researchers expressed that
estimated reasoning can provide a general structure to
recommendation process. It built up a quick and
instinctive Web recommendation methodology that
utilized fuzzy inference engine for automatically get
rules from the found client proﬁles. Its structure
decreased the memory necessities of the fuzzy
recommendation systems also brought down the expense
of the collaborative ﬁltering. Researcher discovered that
client feelings influence buy exercises[9]. Along these
lines, an approach of semantic mining for occasional
Web access trends was planned through behaviour
tracking and self-reporting.
➢

Researcher built up a framework for mining Web log
ﬁles for clients to prescribe appropriate advertisements
to clients. Researchers attested that personalised internet
searcher is a significant apparatus for discovering Web
archives. It proposed a framework that yielded
increasingly personalised outcomes dependent on
interface information. Various fuzzy similitude measures

Other Applications:

KDD from the Web use patterns could be legitimately
applied to numerous applications, for example, elearning, e-services and e-business. Researchers
proposed an I-Miner i.e. intelligent miner that improved
Web data clusters utilizing "Takagi-Sugeno fuzzy
derivation framework". I-Miner examinations the
patterns of Website guests to ideally isolate comparable
client interests. On the premise of proposed system,
guest profiles and behaviour were found to upgrade
business model of the e-commerce Websites[10].

Personalization:

Web personalization alludes to modifying a Website for
the requirements or interests of clients, which can be
accomplished by gathering client navigational practices
and browsing logs from Web server. Personalization of
the Web services is a significant advance toward
building friendly and singular interfaces, along these
lines improving the long haul commitment and
steadfastness of users. Researcher deﬁned 'client session'
as a transiently smaller grouping of the web accesses
through a client[7]. A separation measure among 2 Web
sessions was likewise deﬁned to catch the association of
a Website. Proposed algorithm naturally clustered
information into the ideal number of parts to dissect
server get to logs and acquire run of the mill session
proﬁles of clients.

Recommendation Systems:

FUZZY CONTENT WEB MINING
Web content mining centres around inferring helpful
knowledge or information from the Web page content.
This very well may be separated into two sections, to be
specific the enhancement of content search and
immediate mining of the Web content for example, web
crawlers. Techniques of data mining, for example,
clustering, sequential patterns and association rule
mining could be applied for mine Web content.
The FST was utilized to make a model of fuzzy IR to
Web search. Few approaches of Web content mining are
looked into underneath.
➢

Rule Extraction:

Affiliation rule mining is utilized for finding relationship
inside datasets. Researcher proposed a structure
dependent on the recovered affiliation rules for question
reﬁnement. The framework ﬁrst recovered Web
documents to derive association rules and construct text
transactions. The FST was afterward applied to
association rules and text transactions for deciding the
nearness of things in the transactions, that gave extra
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terms to the inquiry for directing search and improving
recovery.
Questionnaire mining is the approach of Web content
mining for dissecting open poll information. Researcher
made seven surveys information and deﬁned extracted
patterns from poll dataset. Fuzzy affiliation rules were
then found from the survey dataset to assess
performance of proposed approach. Researcher exhibited
a methodology to extract Web gathering content
dependent on layouts[11].
➢

Ontology and Semantic Web:

Researchers proposed a framework that consolidates
fuzzy logic and NLP i.e. natural language processing to
deal with Web content with the unstructured
information. The proposed framework can visualize and
analyse Web content, along these lines helping
administrators decide. Ontology is aproficient theoretical
structure utilized in semantic Web.
A framework of FOGA i.e. "Fuzzy ontology generation"
was proposed for consequently producing a fuzzy
ontology dependent on dubious information. The
estimated reasoning approach was likewise intended to
permit the created fuzzy ontology advancing with new
occasions gradually. Fuzzy logic was utilized to discover
the suitable document clusters for particular patents
dependent on its determined ontological semantic Webs.
➢

Other Applications:

Web service disclosure assumes a significant job in
distributed computing situations. Researchers proposed
an algorithm of fuzzy semantic clustering for efﬁciently
finding Web services. It naturally discover semantic
likeness between web services through a single question
to the semantic clustering. Proposed algorithm could act
in a sensible time by adjusting the revised instruction
system of search space. Researcher designed ensemble
SASOM i.e. structure adaptive SOM that coordinated an
approach of fuzzy interval to deal with web documents
dependent on client inclination.
Based on the proposed SASOM, this can efﬁciently
arrange records for visualization and pattern recognition
and efﬁciently foresee clients' inclination. In IR
frameworks, accuracy and review are two ordinarily
utilized criteria to assess the performance. Researcher
designed a model of bipolar information and utilized
database questions to gather related literary reports in
IR. Proposed bipolar questions join fuzzy logic with
refined portrayal of client inclinations and aims to make
the hunt from immense assets of literary records ﬂexible
and intelligent. Before, customary Boolean inquiries are
reached out to deﬁne client's questions in a manual
manner in FOLIRSs i.e. "fuzzy ordinal linguistic
IRSs"[12].

Researcher then displayed an examination of two
notable broadly useful multi objective developmental
algorithms to consequently learn broadened Boolean
inquiries in the FOLIRSs.
WEB STRUCTURE MINING
Websites assume a significant job in the e-business
success. The superior hyperlink structure creates it
simpler for clients to ﬁnd data, therefore upgrading
Website route. It is subsequently imperative to plan an
efficient Website, involving its route path, page content
and architecture. The Web structure mining gave
hyperlink structure of the Web pages as extra data asset
for analysis. It for the most part identiﬁed the
connections between connected Web pages or its
association. The data retrieved from the Web structure
mining utilized to enhance hyperlinks to interior or
outside Web pages. In this manner, Web pages are
bunched to upgrade website route.
Two algorithms for the Web structure mining: HITS i.e.
“Hypertext Induces Topic Selection” and PageRank.
Page Rank utilized hyperlink weight standardization and
balance dissemination of irregular surfers as the
reference score. HITS create distinction between
authorities and hubs to ascertain them in a commonly
strengthening way. Researcher proposed a user-oriented
and qualitative methodology for evaluating quality of the
health related sites dependent on “two-tuple fuzzy
linguistic methodology”. In its methodology, two-tuple
linguistic weighted normal administrator is effectively
applied without lost data.
➢

XML/HTML Documents:

In the Web structure mining, the web content and Web
pages are viewed as signiﬁcant factors for the Website
route. Some helpful changes to connection structure can
impact Website route by above mentioned factors, thus
improving Website architecture. The FST has been
utilized to show the connection of these two components
utilizing linguistic terms medium, strong and weak.
Researcher proposed the FST approach for arranging
Websites into 5 classes as indicated by its external
highlights.
The strategy early decided the important content and
structural highlights of the Websites with no
fundamental information utilized in advancement
procedure. Researcher introduced a model of fuzzy
evaluation for estimating quality of the XML reports on
the Websites. This was a client-centred model that
assessed data quality dependent on client preference.
Proposed model can utilize XML composition language
to enhance the portrayal of Website reports. Quality
rating of website helped clients’ ﬁnd the necessary
resources of highest quality XML. Researcher designed
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an algorithm of duplication for recognizing whether the
XML documents are semi-structured or hierarchical.
In that proposed strategy, Web can be effectively
stretched out to assess both of “extensible Mark-up
Language” and “Hypertext Mark-up Language”
documents. Two principle parts and an assessment plot
are proposed to dissect the data quality of Websites.
➢

Ontology:

Researcher expressed that uncertain and imprecise data
can't be built utilizing the methodology of traditional
web ontology. Hence, fuzzy ontologies were employed
to create the structures of fuzzy ontology and cases
utilizing language of fuzzy unified modelling models.
The three stages including contributing models of fuzzy
UML, proposing the formal deﬁnitions of the fuzzy
UML models, also presenting fuzzy ontology were
afterward depicted. UML model and fuzzy UML
launches were correspondingly converted into fuzzy
ontology instances and fuzzy ontology structure.
Therefore, proposed approach went about as a scaffold
between current fuzzy uses of UML models. Researcher
actualized an ontology dependent methodology for
retrieving data in perception for a superior route
interface of the multifaceted perspective on the
assembled ontology. It utilized the theory if FCA to
obtain conceptualizations from the datasets and to
produce hierarchical data.
CONCLUSION
Because of the unstable development of data assets,
social networking frameworks, for example, wiki,
twitter, blog and Facebook and the same, have quickly
risen on Internet. These frameworks give two-way
communication, dynamic content and unstructured,
crowd sourcing architecture and active collaboration
which are likewise called Web 2.0. Researcher figured
and pointed the contrasts between Web 2.0 and Web 1.0
in numerous aspects. The data mentioned by clients on
the Web 2.0 gets entangled, gigantic, and heterogeneous.
Hence, big data and Deep Web mining will show as the
pattern of next technological upset on the Web mining.
Step by step instructions to efﬁciently infer and find
helpful information, analyse and track its utilization
designs from the huge Web assets will be a basic
research in future. Internet has become a boundless asset
for finding valuable data. Clients may retrieve data it
require from various Web assets.
Web datasets, be that as it may, comprise of incomplete,
uncertain and imprecise information. In this manner,
efﬁcient approaches are expected to recognize valuable,
interesting and meaningful patterns to clients. FST has
been employed to deal with these datasets and give
preferable
arrangements
over
conventional

methodologies. It is normally and effectively used to
show clients' data requests in a manner of interpretable.
This paper audits contemplates on fuzzy theory of web
usage mining, web structure mining and web content
mining. It is evident to observe that examination papers
in the wen structure mining and web content mining are
not the same number of as those in the web usage
mining. It anticipate seeing more examination papers in
these 2 bearings later on.
Besides, efﬁciently and adequately dealing with
heterogeneous data and big data has been inescapable
pattern for the web mining. Computational Intelligence,
IOT and incorporating cloud computing in extracting
and coordinating valuable information from the big data
for assisting the comfort of chiefs and general clients
will be deserving of future advancement.
REFERENCES
[1]

S. Wang and W. Shi, “Data mining and
knowledge discovery,” in Springer Handbook of
Geographic Information, 2012.

[2]

M. Tsytsarau and T. Palpanas, “Survey on
mining subjective data on the web,” Data Min.
Knowl. Discov., 2012.

[3]

“Web data mining: exploring hyperlinks,
contents, and usage data,” Choice Rev. Online,
2012.

[4]

K. Khan, B. Baharudin, A. Khan, and A. Ullah,
“Mining opinion components from unstructured
reviews: A review,” Journal of King Saud
University - Computer and Information
Sciences. 2014.

[5]

J. Serrano-Guerrero, J. A. Olivas, F. P. Romero,
and E. Herrera-Viedma, “Sentiment analysis: A
review and comparative analysis of web
services,” Inf. Sci. (Ny)., 2015.

[6]

S. Ghosh, S. Roy, and S. K. Bandyopadhyay, “A
tutorial review on Text Mining Algorithms,” Int.
J. Adv. Res. Comput. Commun. Eng., 2012.

[7]

C. Romero, P. G. Espejo, A. Zafra, J. R.
Romero, and S. Ventura, “Web usage mining for
predicting final marks of students that use
Moodle courses,” Comput. Appl. Eng. Educ.,
2013.

[8]

M. Nickel, K. Murphy, V. Tresp, and E.
Gabrilovich, “A review of relational machine
learning for knowledge graphs,” Proceedings of
the IEEE. 2016.

[9]

R. Irfan et al., “A survey on text mining in social
networks,” Knowledge Engineering Review.
2015.
767

ISSN (Online) 2394-2320
International Journal of Engineering Research in Computer Science and Engineering
(IJERCSE)
Vol 5, Issue 3, March 2018
[10]

N. Satyanarayana, C. Ramalingaswamy, and Y.
Ramadevi, “Survey of Classification Techniques
in Data Mining,” IJISET -International J. Innov.
Sci. Eng. Technol., 2014.

[11]

F. Madani and C. Weber, “The evolution of
patent mining: Applying bibliometrics analysis
and keyword network analysis,” World Pat. Inf.,
2016.

[12]

S. T. Li and F. C. Tsai, “A fuzzy
conceptualization model for text mining with
application in opinion polarity classification,”
Knowledge-Based Syst., 2013.

[13]

V.M.Prabhakaran,
Prof.S.Balamurugan,
S.Charanyaa," Certain Investigations on
Strategies for Protecting Medical Data in
Cloud", International Journal of Innovative
Research in Computer and Communication
Engineering Vol 2, Issue 10, October 2014

[14]

V.M.Prabhakaran,
Prof.S.Balamurugan,
S.Charanyaa," Investigations on Remote Virtual
Machine to Secure Lifetime PHR in Cloud ",
International Journal of Innovative Research in
Computer and Communication Engineering Vol
2, Issue 10, October 2014

[15]

V.M.Prabhakaran,
Prof.S.Balamurugan,
S.Charanyaa," Privacy Preserving Personal
Health Care Data in Cloud" , International

Advanced Research Journal in Science,
Engineering and Technology Vol 1, Issue 2,
October 2014
[16]

Ishleen Kaur, Gagandeep Singh Narula and
Vishal Jain, “Identification and Analysis of
Software Quality Estimators for Prediction of
Fault Prone Modules”, INDIACom-2017, 4th
2017 International Conference on “Computing
for Sustainable Global Development”.

[17]

Ishleen Kaur, Gagandeep Singh Narula, Ritika
Wason, Vishal Jain and Anupam Baliyan,
“Neuro Fuzzy—COCOMO II Model for
Software Cost Estimation”, International Journal
of Information Technology (BJIT), Volume 10,
Issue 2, June 2018, page no. 181 to 187 having
ISSN No. 2511-2104.

[18]

Ishleen Kaur, Gagandeep Singh Narula, Vishal
Jain, “Differential Analysis of Token Metric and
Object Oriented Metrics for Fault Prediction”,
International Journal of Information Technology
(BJIT), Vol. 9, No. 1, Issue 17, March, 2017,
page no. 93-100 having ISSN No. 2511-2104.

768

