International Research Journal of Engineering and Technology (IRJET)

e-ISSN: 2395-0056

Volume: 06 Issue: 01 | Jan 2019

p-ISSN: 2395-0072

www.irjet.net

A Survey on Web Content Mining Methods and Applications for Perfect
Catch Responses
A. Richlin Selina Jebakumari1 , Dr. Nancy Jasmine Goldena2
1Research

Scholar, Manonmaniam Sundaranar University, Tirunelveli
Professor, Sarah Tucker College, Manonmaniam Sundaranar University, Tirunelveli
-------------------------------------------------------------------------***-----------------------------------------------------------------------2Assistant

Abstract - Web content mining, also known as text mining, is
generally the second step in Web data mining. Content
mining is the scanning and mining of text, pictures and
graphs of a Web page to determine the relevance of the
content to the search query. Web content mining is very
effective when used in relation to a content database dealing
with specific topics. For example universities use a online
library system to recall articles related to the general areas
of study. This specific content database enables to pull only
the information within those subjects, providing the most
specific results of search queries in search engines. This
method of allowing only the most relevant information being
provided gives a higher quality of results. This increase of
productivity is due todirect usage of content mining. Web
content mining is simply an integration of data from various
sources by analyzing customers’ view. This paper also
presents a survey on web content mining methods used for
mining and application of web content mining. The paper
shows some of the emerging techniques used for extraction
of data for perfect catching responses.









When extracting Web content information using web mining,
there are four typical steps.







Scale – In traditional data mining, processing 1
million records from a database would be large job.
In web mining, even 10 million pages wouldn’t be a
big number.



Access – When doing data mining of corporate
information, the data is private and often requires
access rights to read. For web mining, the data is
public and rarely requires access rights. But web
mining has additional constraints, due to the
implicit agreement with webmasters regarding
automated (non-user) access to this data.



Structure – A traditional data mining task gets
information from a database, which provides some
level of explicit structure. A typical web mining task
is processing unstructured or semi-structured data
from web pages. Even when the underlying
information for web pages comes from a database,
this often is obscured by HTML markup[8].

1. INTRODUCTION
Web mining is the use of data mining techniques to
automatically discover and extract information from Web
documents and services[6].
There are three general classes of information that can be
discovered by web mining:




Web activity, from server logs and Web browser
activity tracking.
Web graph, from links between pages, people and
other data.
Web content, for the data found on Web pages and
inside of documents.

At Scale Unlimited we focus on the last one – extracting value
from web pages and other documents found on the web[2].
Note that there’s no explicit reference to “search” in the
above description. While search is the biggest web miner by
far, and generates the most revenue, there are many other
valuable end uses for web mining results[1]. A partial list
includes:
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Collect – fetch the content from the Web
Parse – extract usable data from formatted data
(HTML, PDF, etc)
Analyze – tokenize, rate, classify, cluster, filter, sort,
etc.
Produce – turn the results of analysis into
something useful (report, search index, etc)

When comparing web mining with traditional data mining,
there are three main differences to consider:
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Business intelligence
Competitive intelligence
Pricing analysis
Events
Product data
Popularity
Reputation
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3.1.3 Summarization

It acts as the total summary for the perfect catch responses.
3.1.4 Categorization
Different thematic content documents are grouped
accordingly.
3.1.5 Clustering
Related content documents are grouped together.
3.1.6 Information Visualization
Heavy contentmaterials are represented as visual maps or
graphs. It helps in visually analyzing the content. The user
can interact by scaling, zooming and creating sub
components.

Fig-1: Web Mining Architecture
2. WEB CONTENT MINING METHODS
The figure 2 shows the web content mining process and
the information retrieved in the structured format.

3.2 Semi-Structured Data Mining
Semi-structured data arises when source does not impose
rigid structure on data. If we want to extract data from web
page and populate that data in database [3].
3.2.1 Object Exchange Model
The relevant information is extracted from semi-structured
and is collected in a group of useful information and is then
stored in Object Exchange Model (OEM).
3.2.2 Top down Extraction
This technique helps in extracting complex objects from a
rich web sources and decompose them into less complex
objects until atomic objects have been extracted.

Fig-2: Progress of Web Content Mining
3. APPROACHES OF WEB CONTENT MINING

3.2.3 Web Data Extraction Language

Web Content mining has following approaches to mine data:
unstructured mining, structured mining, semi-structured
mining and multimedia mining.[9]

This technique helps in converting web data to structured
data and then delivers this data to end users. The data is
stored in the form of tables [9].

3.1 Unstructured Data Mining

3.3 Structured Data Mining

Text document is the form of unstructured data. Most of the
data that is available on web is unstructured data. The
research of applying data mining techniques to unstructured
data is known as knowledge discovery in texts [4].

The techniques are used to extract structured data from web
pages [11]. Data in the form of list, tables and tree is
structured data. The structured data is easy to extract as
compared to unstructured data.

3.1.1 Information Extraction

3.3.1 Web Crawler

Extracting the informations based on search query, if found
display the results otherwise data not found error.

Crawlers are computer programs which traverse the
hypertext structure in web. Web crawlers can be used by
anyone to collect information from the web. Search engines
use crawlers frequently to collect information about what is
available on public web pages [10]. There are two types of
crawlers. They are internal and external web crawler.
Internal web crawler crawls through internal pages of the

3.1.2 Topic Tracking
It is equilant to the key word searching and content
identification markers.
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website and the external crawler crawls through unknown
sites [5].
3.3.2 Page Content Mining

Kargupta,

Supervised

al. [16]

Hierarchical
Clustering

Page content mining is a technique that is used to extract
structured data which works on the pages that are ranked by
the traditional search engines. The pages are classified by
comparing the page content rank [11].

Text classification
and
Hierarchical
Clustering

Decision trees
Statistical
Analysis

3.3.3 Wrapper Generation

Decision trees

Predicting
relationship

Nigam, et
al.[18]

Maximum

Text classification

Scott[19]

Rule based

And matwin

system

Soderland

Rule learning

Learning extraction
rules
Text categorization

Nahm

The information is provided by the wrapper generator on
the capability of sources. Web pages are ranked by
traditional search engines. By using the page rank value the
web pages are retrieved according to the query [4].

Mooney[17]

3.4 Multimedia Data Mining
Multimedia data mining is the process of finding interesting
patterns from media data such as video, audio, text and
images that are not accessible using queries [12].
3.4.1 SKICAT

entropy
Text classification

SKICAT is a successful astronomical data analysis and
cataloging system that produces digital catalog of sky object.
It uses machine learning techniques to convert the objects to
human usable classes. It integrates technique for image
processing and data classification which helps to classify
very large classification set [7].

Weiss, et al.

Boosted

[21]

decision trees

3.4.2 Color Histogram Matching

Wiener, et
al

Neural
Networks

[22]

Logistic
Regression

Witten, et
al.[23]

Text
Compression

Named entity

Yang, et

Clustering
algorithms

Event detection

[20]

Color histogram matching consists of color histogram
equalization and smoothing. Equalization tries to find the
correlation between color components. The problem faced
by equalization is the presence of unwanted artifacts in
equalized images. The problem is solved by using
smoothening [13].
3.4.3 Multimedia Miner
Multimedia miner consists of four major steps. Image
excavator for extraction of images and videos, a
preprocessor for extraction of image features and are stored
in a database.[14]

al.[24]

4. LITERATURE SURVEY

Craven, et
al.

Table-1: Literature survey data
Author

Approach

Junker, et al. Inductive Logic
[15]
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classifier

and tracking

Modified Naive HypertextClassification
Bayes
learning Web page

[25]

Inductive Logic

Crimmins,
et

Unsupervised

Hierarchical and

graphical

Classification

supervised

Clustering

al. [26]
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classification
algorithms
F¨urnkranz

Rule learning

[27]

classification

„ Given a query, a few words ‰ a search engine returns a
ranked list of pages. ‰ The user then browses and reads the
pages to find what s/he wants. „ Sufficient ‰ if one is
looking for a specific piece of information, e.g., homepage of
a person, a paper. „ Not sufficient for ‰ open-ended
research or exploration, for which more can be done.

Hypertext

5. ISSUES IN WEB CONTENT MINING



 Web information sets can be substantial; it takes ten
too many terabytes to store on the database.
 It can't mine on a solitary server so it needs
substantial number of server.
 Proper organization of software and hardware to
mine multi-terabyte information sets.
 Limited customization, constrained scope, and
restricted inquiry interface to individual clients.
 Automated information cleaning.
 Over fitting and under fitting of information.
 Over Sampling of information.
 Scaling up for high dimensional information.
 Difficulty in finding important data Removing new
information from the web

7. TOOLS PERFORMANCE
The following table illustrates the Web content mining
tools with its implementation scope for different types of
web data.
Table-2: Tools Performance Analysis Report

Structured data extraction ‰

„ A large amount of information on the Web is contained in
regularly structured data objects. ‰ Which are data records
retrieved from databases. „ Such Web data records are
important because ‰ they often present the essential
information of their host pages, e.g., lists of products and
services. „ Applications: integrated and value-added services,
e.g., ‰ Comparative shopping, meta-search & query, etc.


Classification Analysis

„ The Web has dramatically changed the way that consumers
express their opinions. „ One can post reviews of products at
merchant sites, Web forums, discussion groups, blogs „
Techniques are being developed to exploit these sources to
help companies and individuals to gain market intelligence
info. „ Benefits: ‰ Potential Customer: No need to read
many reviews ‰ Product manufacturer: market
intelligence, product benchmarking


Impact Factor value: 7.211

Structu
red
data
process
Yes

Semi
Structure
d Data
process
No

Unstructu
red
Data
process
No

Octoparse

Yes

Yes

No

OracleDM

Yes

Yes

Yes

Tableau

Yes

No

No

Scrapy

Yes

Yes

Yes

Weka

Yes

Yes

Yes

Orange

Yes

Yes

No


Data/information extraction: Our focus will be on
extraction of structured data from Web pages, such as
products and search results. Extracting such data allows one
to provide services. Two main types of techniques, machine
learning and automatic extraction are covered.

Web information integration and schema matching:
Although the Web contains a huge amount of data, each web
site (or even page) represents similar information
differently. How to identify or match semantically similar

„ Many integration tasks, ‰ Integrating Web query
interfaces (search forms) ‰ Integrating ontologies
(taxonomy) ‰ Integrating extracted data ‰ Integrating
textual information ‰ … „ We only introduce integration of
query interfaces. ‰ Many web sites provide forms to query
deep web ‰ Applications: meta-search and meta-query

|

Web
Content
Mining
Tool
R

8. RECENT TRENDS

Information integration and matching
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Template detection & page Segmentation

„ Most web sites, especially commercial sites, use well
designed templates. ‰ A templatized page is one among a
number of pages sharing a common look and feel. „ A
templatized page typically contains many blocks: ‰ Main
content blocks ‰ Navigation blocks ‰ Service blocks, ‰
Advertisements, etc. „ Each block is basically an (micro)
information unit. „ Due to diverse information in the blocks,
templatized pages affect search ranking.

6. IMPLEMENTATION


Knowledge Synthesis ‰
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data is a very important problem with many practical
applications. Some existing techniques and problems are
examined.

Opinion extraction from online sources: There are
many online opinion sources, e.g., customer reviews of
products, forums, blogs and chat rooms. Mining opinions
(especially consumer opinions) is of great importance for
marketing intelligence and product benchmarking. We will
introduce a few tasks and techniques to mine such sources.

Knowledge synthesis: Concept hierarchies or
ontology are useful in many applications. However,
generating them manually is very time consuming. A few
existing methods that explores the information redundancy
of the Web will be presented. The main application is to
synthesize and organize the pieces of information on the
Web to give the user a coherent picture of the topic domain.

Segmenting Web pages and detecting noise: In many
Web applications, one only wants the main content of the
Web page without advertisements, navigation links,
copyright notices. Automatically segmenting Web page to
extract the main content of the pages is interesting problem.
A number of interesting techniques have been proposed in
the past few years.

12. Web search makes the user to search over 2 billion data.
It maintains the ranks among the pages and advertisement
ordering and publish based on the user query.
13. Web wide tracking is effectively done using web mining
methodologies.
14. Digital library performs automated citation indexing
using web mining techniques. e-services include e-banking,
search engines, on-line auctions, on-line knowledge
management, social networking, e-learning, blog analysis,
and personalization and recommendation systems. This can
be analyzed for the customers and enable provision to the
customers based on their recommendations [8].
10. CONCLUSION
Web content mining in information technology enhances the
information provided on utility sites to be structured. This
allows for a customer of the Web site to access specific
information without having to search the entire site. With
the use of this type of mining, data remains available through
order of relativity to the query, thus providing productive
marketing. The main purpose of web content mining is to
gather, organize, categorize and provide the user with the
best possible information that is available on World Wide
Web [5]. This paper has discussed about the research issues
in web mining and also provided detailed review about the
basic concepts of web mining and web content mining.
Several open research issues and drawbacks which are exists
in the current techniques are also discussed. This study and
review would be helpful for researchers those who are doing
their research in the domain of web mining. The future scope
of web content mining is to predict the user needs to
improve the usability and scalability.

9. APPLICATIONS
1. Get structured information from unstructured website
content.
2. Discover implicit knowledge from explicit knowledge.
3. Text mining and Natural Language Processing features of
language to discover knowledge Make conclusions.
4. Get interesting content of website such as navigation, ads,
headers.
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