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Abstract—Web content mining in normal parlance is to
download information available on the websites. Such a process
involves tremendous stress and time-taking. To augment such a
process the software related to web content mining can be used
so that a computer can use this software or tools to download
the essential information that one would require. It collects the
appropriate and perfectly fitting information from websites
that one requires. In this paper several tools for web content
mining are discussed and their relative merits and demerits are
mentioned.

navigating several links. For retrieving information from the
Web, Web mining techniques are used.
This paper is organized into six sections. Section-2 contains
web data mining, web mining category, and web mining
tasks. Section-3 consists of related works. Section-4 includes
web content mining and its techniques. Section-5 contains
various web mining tools and their functioning. Section-6
includes conclusion while references are shown in the last
section.

Index Terms- Web Data Mining, Web Content Mining Techniques,
Web Content Mining Tools

I. INTRODUCTION
As websites are a key communication channel not only for
companies, but also for private individuals trying to find
diverse information, it is important to find ways to make the
web more usable. A website is a collection of related web
pages containing images, videos or other digital assets [1]. In
order to, for example, understand user behaviour or results of
search engines it is necessary to analyse the information
available on the Web. The field that describes these tasks is
called Web Mining. World Wide Web is an evolving system
of interlinked files like containing audio, images, videos, and
other multimedia. The term Web Data Mining is a technique
used to crawl through various web resources to collect
required information, which enables an individual or a
company to promote business, understanding marketing
dynamics, new promotions floating on the Internet, etc.
There is a growing trend among companies, organizations
and individuals alike to gather information through web data
mining to utilize that information in their best interest. The
Web contains massively information and provides an access
to it at any place at any time. Most of the people browsing the
internet for retrieving information, but most of the time, they
get lots of insignificant and irrelevant document even after

II. WEB DATA MINING
This technology is popular with many businesses because it
allows them to learn more about two important and active
areas of current research are data mining and the World Wide
Web. Although data mining is a relatively new term, the
technology is not. Companies have used powerful computers
to sift through volumes of supermarket scanner data and
analyze market research reports for years [24]. However,
continuous innovations in computer processing power, disk
storage, and statistical software are dramatically increasing
the accuracy of analysis while driving down the cost.
Analysis and discovery of useful information from World
Wide Web poses a phenomenal challenge to the researchers
in this area. Such type of phenomena of retrieving valuable
information by adopting data mining techniques is known as
Web mining. Web mining is an application of the data mining
techniques to automatically discover and extract knowledge
from the Web [4].
A. WEB MINING CATEGORY
There are three areas of Web mining according to the usage
of the Web data used as input in the data mining process,
namely, Web Content Mining (WCM), Web Usage Mining
(WUM) and Web Structure Mining (WSM). Web mining can
be categorized in the fig.1 shown below.
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B.1 Information Retrieval
It is the task of retrieving the intended information from the
Web. It locates the unfamiliar documents and services on the
Web.
B.2 Pre-processing
It is the task of automatically selecting and pre-processing
specific information from retrieved Web resources.
B.3 Pattern Recognition & Machine Learning
It is the task to automatically discover general patterns of
individual Web sites as well as across multiple sites.
B.4 Analysis
It is the task of analyzing, validating and interpreting the
mined patterns.
Fig.1: Web Mining Categories
III. RELATED WORKS
Web content mining though uses data mining techniques; it
differs from data mining because Web data are mostly
unstructured and/or semi-structured, while data mining deals
mainly with structured data. It is associated to text mining
because much of the Web contents are texts. Web content
mining differs from text mining because of the semi structure
quality of the Web, while text mining deals with unstructured
texts. Web content mining thus requires inventive
applications of text mining and/or data mining techniques
and also its own distinct approaches.
B. WEB MINING TASKS
Web usage mining includes the data from server access logs,
user registration or profiles, user sessions or transactions, in
short, mining the Web log data. Web mining consists of the
different essential tasks [2], which are described in a fig.2
below.

Fig.2: Web Mining Tasks

Various scholars and researches have proposed related work
in Web content mining, which are discussed below:
Aidan Finn [19] discusses in his research work ―Fact or
fiction: Content classification for digital libraries‖, methods
for content extraction from ―single-article‖ sources, where
content is supposed to be in a single body. The algorithm
tokenizes a page into either words or tags; the page is then
sectioned into 3 contiguous regions, placing boundaries to
partition the document such that most tags are placed into
outside regions and word tokens into the center region. This
approach works well for single-body documents, but
destroys the structure of the HTML and doesn’t produce
good results for multi-body documents, i.e., where content is
segmented into multiple smaller pieces like we find on WEB
Blogs. McKeon [23] in the NLP (Natural Language
Processing) group at Columbia University detects the largest
body of text on a webpage (by counting the number of words)
and classifies that as content. This method works well with
simple pages. However, this algorithm produces noisy or
inaccurate results handling multi-body documents, especially
with random advertisement and image placement. Rahman
[20], [23] in first International workshop on ―Web Document
Analysis‖ propose another technique that uses structural
analysis, contextual analysis, and summarization. The
structure of an HTML document is first analyzed and then
properly decomposed into smaller subsections. The content
of the individual sections is then extracted and summarized.
However, this proposal has yet to be implemented.
Furthermore, while the paper lays out prerequisites for
content extraction, it doesn’t actually propose methods to do
so. Thus it again proves ineffective in actual content
extraction. A variety of approaches have been suggested for
formatting web pages to fit on the small screens of cellular
phones and PDAs however, they basically end up only
reorganizing the content of the webpage to fit on a
constrained device and require a user to scroll and hunt for
content. The main aim is however to device a method for the
generic Web documents accessible on any device.
Buyukkokten [21-22] defines ―accordion summarization‖ as
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a strategy where a page can be shrunk or expanded much like
the instrument. They also discuss a method to transform a
web page into a hierarchy of individual content units called
Semantic Textual Units, or STUs. First, STUs are built by
analyzing syntactic features of an HTML document, such as
text contained within paragraph (<P>), table cell (<TD>),
and frame component (<FRAME>) tags. These features are
then arranged into a hierarchy based on the HTML
formatting of each STU.
IV. WEB CONTENT MINING TECHNIQUES
It identifies the useful information from the web
contents/data/documents, however, such a data in its broader
form has to be further narrowed down to useful information.
Web content data consist of structured data such as data in the
tables, unstructured data such as free texts, and
semi-structured data such as HTML documents. Here, the
several approaches in web content mining are represented.

To provide effectively exploitable results, preprocessing
steps for any structured data is done by means of information
extraction, text categorization, or applying NLP techniques
[9]. Content mining has been accomplished on unstructured
data such as text. Mining of unstructured data provides
unknown information. Text mining is extraction of
previously unknown information by extracting information
from different text sources. Content mining requires
application of data mining and text mining techniques. Basic
content mining is a type of text mining [6]. Some of the
useful techniques used in text mining are as follows:
Information Extraction, Information Visualization, Topic
Tracking, Summarization, Categorization, and Clustering. In
the following sections all these techniques are explained
briefly.
4.1.1 Information Extraction
The pattern matching technique is used to extract information
from unstructured data. In this case, keyword and phrases are
traces out and then connections with the keywords are found
within the text. This technique is very useful when there is
large volume of text. Information Extraction is the basis of
many other techniques used for unstructured mining [8]. It
can be provided to Knowledge Discovery in Databases
(KDD) module because information extraction has to
transform unstructured text to more structured data. Firstly
the information is mined from the extracted data and then
using different types of rules, the missed out information are
found out. Information Extraction that makes incorrect
predictions on data is discarded [12].
4.1.2 Information Visualization
It utilizes feature extraction and key term indexing to build a
graphical representation. The documents having similarity
are determined using Information Visualization [12]. Large
textual materials are represented as visual hierarchy or maps
where browsing facility is allowed. It helps the user to
visually analyze the contents. User can interact with the
graph by zooming, creating sub maps and scaling. This
technique is very useful to find out related topic from a very
large amount of documents [8].

Fig.3: Taxonomy of WCM Techniques
Web content mining becomes complicated when it has to
mine unstructured, structured, semi structured and
multimedia data.
4.1 Unstructured Data Mining Techniques
Web content data is much of unstructured text data. The
research around applying data mining techniques to
unstructured text is termed Knowledge Discovery in Texts
(KDT), or text data mining, or text mining. Hence one could
consider text mining as an instance of web content mining.

4.1.3 Topic Tracking
This technique checks the documents viewed by the user and
studies the user profiles. According to each user it predicts
the other documents related to users interest. In Topic
Tracking applied by Yahoo, user can give a keyword and if
anything related to the keyword pops up then it would be
informed to the user. Same can be applied in the case of
mining unstructured data. An example for topic tracking is
that if we select the competitors name then if at any time their
name will come up in the news and this information will be
passed to the company. Topic tracking can be applied in
different areas. Two such areas are medical field and
education field. In medical field doctors can easily come to
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know latest treatments. In education field topic tracking can
be used to find out the latest reference for research related
work. Topic tracking helps to track all subsequent stories in
the news stream. The demerit of this technique is that when
we search for topics we may be provided with information
which is not related to our interest. For example, if user sets
an alert for Web Mining it can provide us with topics related
to mineral mining which are not useful for the users [12].
4.1.4 Summarization
It has been used to reduce the length of the document by
maintaining the main points. It assists the user to decide
whether they should read this topic or not. The time taken by
the technique to summarize the document is less than the time
taken by the user to read the first paragraph. The challenge in
summarization is to teach software to analyze semantics and
to interpret the meaning. This software statistically weighs
the sentence and then extracts important sentences from the
document. To understand the important key points,
summarization tool search for headings and sub headings to
find out the important points of that document. This tool also
give the freedom to the user to select how much percentage of
the total text they want extracted as summary. It can work
along with other tools such as Topic tracking and
Categorization to summarize the document. An example for
text Summarization is Micro Soft Word’s Auto Summarize
[8].
4.1.5 Categorization
This technique is used to identify main themes by placing the
documents into a predefined set of group. This technique
counts the number of words in a document. It does not
process the actual information. It decides the main topic from
the counts[9]. It gives rank to the document according to the
topics. Documents having majority content on a particular
topic are ranked first. This technique has been used in
business and industries to provide customer support [8].
4.1.6 Clustering
This technique has been used to group similar documents.
Here in clustering, grouping is not done based on predefined
topics. It is done based on fly. Same documents can appear in
different group. As a result useful documents will not be
omitted from the search results. Clustering technique helps
the user to easily select the topic of interest. Clustering
technology has been used in Management Information
Systems [8].
4.2 Structured Data Mining Techniques
The techniques which have been used for mining structured
data are referred as Structured Data Mining Techniques.
These techniques are explained in the following sections:

4.2.1 Web Crawler

Web Crawlers are computer programs which traverse the
hypertext structure in the Web. There are two categories of
Web Crawler such as: Internal and External Web Crawler.
Internal Crawler crawls through internal pages of the
Website which are returned by external crawler. External
Crawler crawls through unknown Website.
4.2.2 Page Content Mining
Page Content Mining is structured data mining technique
which works on the pages ranked by traditional search
engines. By comparing page content rank it classifies the
pages [14].
4.2.2 Wrapper Generation
This technique provides information on the capability of
sources. Web pages are already ranked by traditional search
engines. According to the query web pages are retrieved by
using the value of page rank. The wrappers will also provide
a variety of Meta Information. i.e. domains, statistics, index
look up about the sources.
4.3 Semi-Structured Data Mining Techniques
The techniques used for semi structured data mining are
Object Exchange Model (OEM), Top down Extraction, and
Web Data Extraction language.
4.3.1 Object Exchange Model
Relevant information are extracted from semi-structured data
and are embedded in a group of useful information and stored
in Object Exchange Model (OEM). It helps the user to
understand the information structure on the web more
accurately. It is best suited for heterogeneous and dynamic
environment. A main feature of object exchange model is self
describing; there is no need to describe in advance the
structure of an object.
4.3.2 Top down Extraction
It extracts complex objects from a set of rich web sources and
converts into less complex objects until atomic objects have
been extracted.
4.3.3 Web Data Extraction Language
Web data extraction language converts web data to structured
data and delivers to end users. It stores data in the form of
tables [14].
4.4 Multimedia Data Mining Techniques
Some of the Multimedia Data Mining Techniques are
SKICAT, Multimedia Miner, Color Histogram Matching and
Shot Boundary Detection.
4.4.1 SKICAT
SKICAT is a Successful Astronomical Data Analysis and
Cataloging System that produces digital catalog of sky
object. It uses machine learning technique to convert these
objects to human usable classes. It integrates technique for
image processing and data classification which helps to
classify very large classification set [11].
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4.4.2 Multimedia Miner
Multimedia Miner contains four major steps, Image
excavator for extraction of image and Video’s, a
preprocessor for extraction of image features and they are
stored in a database. A search kernel is used for matching
queries with image and video available in the database. The
discovery module performs image information mining
routines to trace out the patterns in images [10].
4.4.3 Colour Histogram Matching
It contains Colour Histogram Equalization and Smoothing.
Equalization tries to find out correlation between color
components. The problem faced by equalization is sparse
data problem which is the presence of unwanted artifacts in
equalized images. This problem is solved by using
smoothening [3].
4.4.4 Shot Boundary Detection
It is a technique which automatically detects boundaries shots
in the Videos [5-7].

V. STUDY OF WEB CONTENT MINING TOOLS
Web Content Mining tools are software which helps to
download the essential information for users. It collects
appropriate and perfectly fitting information. Different types
of Web content mining tools are discussed in this section.
5.1 Automation Anywhere:
Automation anywhere is a web data extraction tool used for
retrieving web data effortlessly, screen scrape from web
pages are use it for web mining. The Intelligent Automation
Software, used for automating and scheduling business
process and IT tasks in easier way.
5.1.1 Features of Automation Anywhere:
• Intelligent automation is used for business and IT tasks.
• Unique SMART Automation Technology automates
complex tasks in the faster way.
• Creating automation tasks takes few minutes, record
keyboard and mouse strokes, or use easy point-and-click
wizards.
• Distributes tasks to multiple computers easily, using Task to
SMART Exe capability
• Web recorder: (Used for extracting multiple Data and to
extract Table)
• Use Automation anywhere to automate scripts in disparate
formats.
• Powerful task scheduling and auto-login – run scheduled
tasks anytime, even when computer is locked.
• 385 plus actions are included: conditional, loop, prompt,
file management, database, system, Internet. More great
features: fast speeds, automatic email notification, task
chaining, hotkey, variables, logging, etc.

This tool is helpful in mining web data, extracting web
content, and monitoring content update. Thorny template
rules are not required to be defined. For mining web data and
for content retrieval it is a very powerful tool. It can retrieve
unstructured or structured data from web page, reorganize
into local file or save to database, place into web server[16].
Difficult template rules are not required to be defined.
5.2.1 Features of Web Info Extractor:
• It is Easy to define extraction task and no need to learn
boring and dense template rules.
• Retrieve unstructured data as well as tabular data to file,
database.
• Monitor web pages and retrieve new content.
• Deal with any kind of files like, image, text and other link
file.
• Unicode support can process web page in all languages.
• Support recursive task definition.
• Can run multi-task at the same time.
5.3 Web Content Extractor:
It is the most powerful and easy-to-use data extraction tool
for web scraping, data mining or data extraction from the
internet. It offers you a friendly, wizard-driven interface that
will walk you through the process of building a data
extraction pattern and creating crawling rules in a simple
point-and-click manner.
It tool allows users to extract data from various websites such
as online stores, online auctions, shopping sites, real estate
sites, financial sites, business directories, and etc. The
extracted data can be exported to a variety of formats,
including Microsoft Excel (CSV), Access, TXT, HTML,
XML, SQL script, MySQL script and to any ODBC data
source. This variety of export formats allows you to process
and analyze data in your customary format.
5.3.1 Features of Web Content Extractor
 This tool helps businessmen extract and collect
the market figures, product pricing data, or real estate
data.


It helps book lovers extract the information about books,
including their titles, authors, descriptions, ISBNs,
images, and prices, from online book sellers.



This tool assists hobbyists and collectors automate
extraction of betting and auction information from
auction sites.



This tool assists to Journalists extract news and
articles from news sites.



It extract the online information about vacation and
holiday places, including their names, addresses,
descriptions, images, and prices, from web sites.

5.2 Web Info Extractor:
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This tool helps single people extract information
from dating sites and manage it appropriately. Get
married soon!

The following table represents the web content mining tools
and their respective tasks [17].

It helps people seeking a job extract job postings from
online job websites. Find a new job faster and with
minimum inconveniences.

5.4 Screen-Scraper:
Screen-scraping is a tool for extracting information from web
sites which can be used in other contexts. Like a database, it
allows to mine the data of the World Wide Web[18]. It allows
mining the content from the web, like searching a database,
SQL server or SQL database, which interfaces with the
software, to achieve the content mining requirements.
5.4.1 Features of Screen-Scraper:
Graphical interface is provided by the Screen-scraper
allowing you to designate URL’s, data elements to be
extracted and scripting logic to traverse pages and work with
mined data. Once these items have been created, from
external languages such as .NET, Java, PHP, and Active
Server Pages, Screen-scraper can be invoked[18]. The
programming languages like Java, .NET, PHP, Visual Basic
and Active Server Pages (ASP) can also be used to access
screen scraper. This also facilitates scraping of information at
periodic intervals. One of the most regular usages of this
software and services is to mine data on products and
download them to a spreadsheet. A classier example would
be a meta-search engine where in a search query entered by a
user is concurrently run on multiple web sites in real-time,
after which the results are displayed in a single interface.
5.1.4. Mozenda:
To extract web data easily and to manage it affordably
Mozenda is useful. With Mozenda, users can set up agents
that regularly extract, store and circulate data to several
destinations. Once information is in the Mozenda systems
users can repurpose, format, and mash up the data to be used
in other online/offline applications or as intelligence.
5.5 Merits & Demerits of WCM Tools
5.5.1 Merits:
 All the tools automate the business task and retrieve the
web data in an efficient manner
 All the tools are performed on structured and unstructured
web data.
5.5.2 Demerits:
 Screen-scrapper needs prior knowledge of proxy server
and some knowledge of HTML and HTTP where as
other tools do not require any such knowledge and it
need Internet connection to run.


5.6 Comparison of WCM Tools

Automation-AnyWhere5.5 provides a facility for
recording of actions; this facility is not provided in the
other tools.

Table 1: Comparison of WCM Tools
In the above table we have explored some of the popular web
content mining tools and provided their comparisons and
differences. The analysis results that the Screen Scraper tool
is not user friendly among the different web content mining
tools discussed. Also we observe that some of these tools
seem to be applicable for E-mail Data Mining.
VI. CONCLUSION
Web mining uses various data mining techniques, but it is not
an application of traditional data mining due to heterogeneity
and unstructured nature of the data available on the World
Wide Web. The main uses of web content mining are to
gather, categorize, organize and provide the best possible
information available on the WWW to the user requesting the
information. The mining tools are imperative to scanning the
many HTML documents, images, and text provided on Web
pages. The resulting information is provided to the search
engines, in order of relevance giving more productive results
of each search. Detailed study and analysis of each web
mining tools have been done in this paper. Future scope of
web content mining includes predicting user needs in order to
improve the usability, scalability and user retention.
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