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Abstract:

Web Page Noise Cleaning is one of the new research areas of study for removing
the noise patterns of web pages for effective web mining. The World Wide Web contains
large amount of web pages which are accessible by users. With conventional data or text,
Web pages generally contain a large amount of noise information that is not part of the
main contents of the web pages, e.g., advertisement banners, navigation bars, and
disclaimer/copyright notices. The main objective of this area is removing such irrelevant
information (i.e. Web Page Noise or Local Noise) in Web pages that can seriously harm
Web mining task such as clustering and classification etc. In our work we focus on
identifying and removing local noises in web pages to improve the performance of mining.
A simple idea for detection and removal of noises a new DOM tree structure is proposed.
After DOM tree construction, we can implement DUSTER framework to crawling the
document using normalized rules. The result shows the remarkable increase in F score and
accuracy is obtained. In this work, we focus on detecting and eliminating local noises in
Web pages to improve the performance of Web mining that is Web page clustering and
classification. Then our experimental results show that improved performance at the time
of classification and clustering.

Introduction:
Data Mining:

Data mining (the analysis step of the "Knowledge Discovery in Databases"
process, or KDD), a field at the intersection of computer science and statistics, is the
process that attempts to discover patterns in large data sets- It utilizes methods at the

intersection of artificial intelligence, machine learning, statistics, and database systems
The overall goal of the data mining process is to extract information from a data set and
transform it into an understandable structure for further use Aside from the raw
analysis step, it involves database and dgta management aspects, data preprocessing,
model and inference considerations, interestingness metrics, complexity considerations,
post-processing of discovered structures, visualization, and online updating- Generally,
data mining (sometimes called data or knowledge discovery) is the process of analyzing
data from different perspectives and summarizing it into useful information -
information that can be used to increase revenue, cuts costs, or both. Data mining
software is one of a number of analytical tools for analyzing data. It allows users to
analyze data from many different dimensions or angles, categorize it, and summarize
the relationships identified. Technically, data mining is the process of finding
correlations or patterns among dozens of fields in large relational databases.
Data:

Data are any facts, numbers, or text that can be processed by a computer. Today,
organizations are accumulating vast and growing amounts of data in different formats
and different databases. This includes:
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v' Operational or transactional data such as, sales, cost, inventory, payroll, and
accounting
v" Nonoperational data, such as industry sales, forecast data, and macro economic
data
v' Meta data - data about the data itself, such as logical database design or data
dictionary definitions
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Figure 1: Process of Data Mining
Information:

The patterns, associations, or relationships among all this data can provide
information. For example, analysis of retail point of sale transaction data can yield
information on which products are selling and when.

Knowledge:

Information can be converted into knowledge about historical patterns and
future trends. For example, summary information on retail supermarket sales can be
analyzed in light of promotional efforts to provide knowledge of consumer buying
behavior. Thus, a manufacturer or retailer could determine which items are most
susceptible to promotional efforts.

Data Warehouses:

In computing, a data warehouse (DW or DWH) is a database used for reporting
and data analysis. It is a central repository of data which is created by integrating data
from multiple disparate sources. Data warehouses store current as well as historical
data and are commonly used for creating trending reports for senior management
reporting such as annual and quarterly comparisons. The data stored in the warehouse
are uploaded from the operational systems (such as marketing, sales etc., shown in the
figure to the right). The data may pass through an operational data store for additional
operations before they are used in the DW for reporting. The typical ETL-based data
warehouse uses staging, integration, and access layers to house its key functions. The
staging layer or staging database stores raw data extracted from each of the disparate
source data systems. The integration layer integrates the disparate data sets by
transforming the data from the staging layer often storing this transformed data in an
operational data store (ODS) database. The integrated data are then moved to yet
another database, often called the data warehouse database, where the data is arranged
into hierarchical groups often called dimensions and into facts and aggregate facts.

A data warehouse constructed from integrated data source systems does not
require ETL, staging databases, or operational data store databases. The integrated data
source systems may be considered to be a part of a distributed operational data store
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layer. Data federation methods or data virtualization methods may be used to access the

distributed integrated source data systems to consolidate and aggregate data directly

into the data warehouse database tables. Unlike the ETL-based data warehouse, the

integrated source data systems and the data warehouse are all integrated since there is

no transformation of dimensional or reference data. This integrated data warehouse

architecture supports the drill down from the aggregate data of the data warehouse to
the transactional data of the integrated source data systems.

Data warehouses can be subdivided into data marts. Data marts store subsets of
data from a warehouse. This definition of the data warehouse focuses on data storage.
The main source of the data is cleaned, transformed, cataloged and made available for
use by managers and other business professionals for data mining, online analytical
processing, market research and decision support However, the means to retrieve and
analyze data, to extract, transform and load data, and to manage the data dictionary are
also considered essential components of a data warehousing system. Many references
to data warehousing use this broader context. Thus, an expanded definition for data
warehousing includes business intelligence tools, tools to extract, transform and load
data into the repository, and tools to manage and retrieve metadata.

Preprocessing .| Datamining
Data cleaning Evaluation
A
A\ 4
Resourcing Interpretations
Problem specification Exploration
Data Knowledge

Figure 2: Levels of Data Mining

Dramatic advances in data capture, processing power, data transmission, and
storage capabilities are enabling organizations to integrate their various databases into
data warehouses. Data warehousing is defined as a process of centralized data
management and retrieval. Data warehousing, like data mining, is a relatively new term
although the concept itself has been around for years. Data warehousing represents an
ideal vision of maintaining a central repository of all organizational data. Centralization
of data is needed to maximize user access and analysis. Dramatic technological
advances are making this vision a reality for many companies. And, equally dramatic
advances in data analysis software are allowing users to access this data freely. The data
analysis software is what supports data mining. It enables these companies to
determine relationships among "internal” factors such as price, product positioning, or
staff skills, and "external" factors such as economic indicators, competition, and
customer demographics. And, it enables them to determine the impact on sales,
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customer satisfaction, and corporate profits. Finally, it enables them to "drill down" into
summary information to view detail transactional data.
Data Mining Elements:
v’ Extract, transform, and load transaction data onto the data warehouse system.
v’ Store and manage the data in a multidimensional database system.
v' Provide data access to business analysts and information technology
professionals.
v Analyze the data by application software.
v Present the data in a useful format, such as a graph or table.
Different Levels of Analysis:
Artificial Neural Networks: Non-linear predictive models that learn through training
and resemble biological neural networks in structure.
Genetic Algorithms: Optimization techniques that use process such as genetic
combination, mutation, and natural selection in a design based on the concepts of
natural evolution.
Decision Trees: Tree-shaped structures that represent sets of decisions. These
decisions generate rules for the classification of a dataset. Specific decision tree
methods include Classification and Regression Trees (CART) and Chi Square Automatic
Interaction Detection (CHAID). CART and CHAID are decision tree techniques used for
classification of a dataset. They provide a set of rules that you can apply to a new
(unclassified) dataset to predict which records will have a given outcome. CART
segments a dataset by creating 2-way splits while CHAID segments using chi square
tests to create multi-way splits. CART typically requires less data preparation than
CHAID.
Nearest Neighbor Method: A technique that classifies each record in a dataset based
on a combination of the classes of the k record(s) most similar to it in a historical
dataset (where k 1). Sometimes called the k-nearest neighbor technique.
Rule Induction: The extraction of useful if-then rules from data based on statistical
significance.
Data Visualization: The visual interpretation of complex relationships in
multidimensional data. Graphics tools are used to illustrate data relationships.
Data Mining Techniques: There are several major data mining techniques have been
developed and used in data mining projects recently including association,
classification, clustering, prediction and sequential patterns.

Database Statistics
technology

S

Machine learning Datamining Visualization

l

/\

Information Other
science disciplines

Figure 3: Techniques of Data Mining
Association:
Association is one of the best known data mining technique. In association, a
pattern is discovered based on a relationship of a particular item on other items in the
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same transaction. For example, the association technique is used in market basket

analysis to identify what products that customers frequently purchase together. Based

on this data businesses can have corresponding marketing campaign to sell more
products to make more profit.

Classification:

Classification is a classic data mining technique based on machine learning.
Basically classification is used to classify each item in a set of data into one of predefined
set of classes or groups. Classification method makes use of mathematical techniques
such as decision trees, linear programming, neural network and statistics. In
classification, make the software that can learn how to classify the data items into
groups. For example, can apply classification in application that “given all past records
of employees who left the company, predict which current employees are probably to
leave in the future.” In this case, divide the employee’s records into two groups that are
“leave” and “stay”.

Clustering:

Clustering is a data mining technique that makes meaningful or useful cluster of
objects that have similar characteristic using automatic technique. Different from
classification, clustering technique also defines the classes and put objects in them,
while in classification objects are assigned into predefined classes. To make the concept
clearer, can take library as an example. In a library, books have a wide range of topics
available. The challenge is how to keep those books in a way that readers can take
several books in a specific topic without hassle.

Implementation:
Modules Description:
Web Documents Acquisition:

Elimination of noisy and irrelevant contents from web pages has many
applications, including web page classification, clustering, web featuring, proper
indexing of search engines, efficient focused crawlers, cell phones and PDA browsing,
speech rendering for the visually impaired, improving the quality of search results and
text summarization. Thus cleaning web pages for web data extraction becomes crucial
for improving the performance of information retrieval. A web document is similar in
concept to a web page.

Every Web document has its own URI. Note that a Web document is not the same
as afile: a single Web document can be available in many different formats and
languages, and a single file, for example a PHP script, may be responsible for generating
a large number of Web documents with different URIs. A Web document is defined as
something that has a URI and can return representations (responses in a format such
as HTML or JPEG or RDF) of the identified resource in response to HTTP requests. In
this module, can get the datasets as web documents. A web document contains Content,
HTML codes and so on. Then read the codes from upload web datasets. And perform
preprocessing steps to tokenize the each code.

HTML and URL links

!

Preprocessed data

A 4

Input: Web documents
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Algorithm:

Algorithm 1 MultipleURKLAligment (C)

Imput 4 dup-cluster © — fuqg, ..., un} with n duplicate LIRLs
Output: A tuple w = {consensus, domaines, support).
: Let Lo e a priority quEnLLE in w hich muples o =
[z, 4, consensua, ,,, scoring ) are sorted in descending order according to
the alipnment scoring.

e Du‘r.ll.l.:'.'-'ﬁ.:l = lln'r SI:I:IJ.I:T:\'_'EJ‘: = ﬂi Su].-'].-u."r = IEI; J'lr'l.gﬁ.ﬂn' = 'ﬂ:
3: for all pairs of distinct urls @, ws in C do

A: Suinpn-i"r = Suppare L ‘-Iﬂl 5 u"-“.'l]'

5: it = ommpains W {domasn{uwl )} U {domasni{uw2)}
& & — tokenizae{wul)

. y = tokornizclwul)

&: anunﬂ-.:"n.-: = Sﬂqrn:n.'-.r-.a L ET-I' Ll {y]

o g = PairURILAlzgnmcenit(z,uy)

1o add o to &

11: end for

12: while & is not empty do

13: Pop the trst tuple o trom G2

14: if o.x F Arignea and oy & Alrgnea then

15: .'—1:-15_:1.:.;_! == A]ﬂgTL‘d IF {G".Ii‘ I {n:.r.yi

1&: SHaguanecas — Seguances — Ajignaa

1: for all segquences s in Soguences do

15: e — fMairt ML Alignment(oc.conscnsus, )
1 add = to OO

2k e=nned Tune

21- 'C-'lr.'q'un"r'.azﬁ — .":J',:queﬂ_h-_\c_-_. L1 {r: r'r.l:.-..ur-rr:-'l.-..'\-:}

22 eernad Q0

?1: l.lli.l wlli]."

24 Tel x Tw= 1he LI USRNSSR AP ST in -q-d:q'u(.'nec.:!
25 returmn W — (=2, Domatner Sugpore )

DOM Implementation:

We can upload web documents as HTML pages and implement DOM tree. The
Document Object Model (DOM) specification is an object-based interface developed by
the World Wide Web Consortium (W3C) that builds an XML and HTML document as a
tree structure in memory. An application accesses the XML data through the tree in
memory, which is a replication of how the data is actually structured. The DOM also
allows the user to dynamically traverse and update the XML document. It provides a
model for the whole document, not just for a single HTML tag. The Document Object
Model represents a document as a tree. DOM trees are highly transformable and can be
easily used to reconstruct a complete webpage. DOM tree is a well defined HTML
document model. Some HTML tags do not include a closing bracket.

Preprocessed data —» DOM approach

v

Hierarchical structure

v

Separate layout

In order to analyze a web page, we first check the syntax of HTML document
because most HTML Web pages are not well-formed. And then we pass web pages
through an HTML parser, which corrects the markup and creates a Document Object
Model (DOM) tree. The system must know the maximum level of DOM tree to choose the
good choice of threshold level. Therefore, the system traverses the whole DOM tree to
get the maximum depth of DOM. For the training data set, we picked the best suited
threshold level up by setting various threshold levels. Then, the system chooses the
suitable threshold level for test data set by using these known pair of series. The system
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estimates the nature of the relationship between the maximum level and threshold level

based on linear regression analysis. A regression is a statistical analysis assessing the
association between two variables.
Duster Framework Construction:

In this module implement DUSTER frame work to identify similarities and
differences among strings/sequences. These similarities and differences can be
explored to determine fixed and mutable substrings in contents, which help to derive
normalization rules. As multiple sequence alignment methods find patterns involving all
the available strings, the method is able to find more general rules and avoids problems
related to pair wise rule generation, and the problem related to finding rules across
sites. Thus, a full multi-sequence alignment of duplicate URLs, which is performed
before rules are generated, can make the learning process more robust and less
susceptible to noise.

Separate data —»  Initialization phase

v
Main phase
v
Code selection
Algorithm
Algorithm 2 GenerateCandidateRules (7 8)
Input {raining Set 'f &5 = {01, ..., o } with n duplicate clusters

Output: Set of m candidate raules CT. = {r1,...,Tm}
Create table BT (conécxt, trans formation, domains, support)
: Create table CRT (context, trans formation, domains, support)
for all cluters ¢y & TS do

T = selectKRandomly URLsFromi(c, )

7 = MultipleURLAligment(T"}

r = generateRule (7.consensus)

add (r.context, rirans formation, w.domains, w.support) to BT
cend for
group tuples in RT into buckets by (context, trans formation)
10: for all buckets B do

AL RONEGN L L b e

11: if (|B| >= min preq) then

12: Domaine = '!.'.'.*_: Suppi:!."'r, =4

13 tor all tuples + & B do

14: Domatne = Damnpina U t.domains

15: Sappurt = Suppoere U f.eupport

16: end for

17 o = the first tuple in B

18: add (o.context, a.trans formation, Domains: Suppore) o CRT
19: end if

20 end for

21: retum a set CR of rules created from CRT

Web Content Prediction:

Web document classification or document categorization is a problem in library
science, information science and computer science. The task is to assign a document to
one or more classes or categories. This may be done "manually” (or "intellectually") or
algorithmically. The intellectual classification of web documents has mostly been the
province of library science, while the algorithmic classification of web documents is
used mainly in information science and computer science. The problems are
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overlapping, however, and there is therefore also interdisciplinary research on
document classification. This process is known as testing process. Used validation rules
algorithm; we can classify web documents based on supervised clusters.

Code selection —»  Normalized rules

A 4
Matching with
existing code

A 4

Filtered web
document

Algorithm:
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Evaluation Criteria:

Finally we analyzed side information to eliminate noises and improve quality of

text documents. And to provide improved results in time complexity problems. In this
module provide mobile intimation system to intimate the admin at the time of
unwanted content.

Algorithm Structure:

AN N NN

Input: Multiple web Documents

Method: DUSTER based DOM Method

Output: Extraction of relevant web documents free of noise.
Step 1: Access multiple web page

Step 2: Read one by one page

Step 3: Check Web HTML tag
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Step 4: Consider the document with various tags
Step 5: create DOM Tree structure using HTML parser.
Step 6: Train the dataset in database where all the information related to web
pages is stored for efficient retrieval of pattern by using DUSTER.

v Step 7: Match the constructed DOM tree with the information in the database
using DUSTER and retrieve similar kind of information or pattern which contains
noisy data and eliminate it from each web page.

v' Step 8: Finally receive web page without noisy data using normalized rules.

System Architecture:

AN

Upload Web » Preprocessing »| DOM tree
document datasets construction
v
Hierarchical
Tree
formation for
|
DUSTER Framework
Normalized Rules _ A 4
Coding selection Clustering
Initialization
Rule validation <« phase
i i Main phase
Matching with Y
existing coding

A 4

Filter the DUST URL

Conclusion:

Organizing and removing noise from web pages will get better on correctness of
search results as well as explore speed, and may advantage web page association
purpose. For removal of noise Dom tree construction is always feasible as it converts
the complex page into simplified form. DUSTER framework has many advantages which
help to store and retrieve better results from the database. The proposed technique
aims at helping document classification in web content mining based on a new tree
structure, featured DOM tree, and DUSTER based crawling method for similarity
verification. Instead of processing a set of web pages as such, we proposed a three stage
algorithm which runs on a single web page and increases the mining result remarkably.

In this project, we focus an optimal feature subset selection method along with a
similarity verification method for identifying noisy blocks of a page. We could detect
and remove local noises with an increased relevancy. We evaluate the performance of
our algorithm in terms of F score and accuracy of web page classification and we could
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achieve an improved result with a large margin than before cleaning. Further research

works can extend this to a more efficient method for directly finding main content

blocks rather than identifying and pruning noisy blocks. It can be incorporated with

search engines for better indexing and page ranking. Accuracy can be improved further

by devising more efficient methods for optimal feature subset selection. Also this

method can be easily associated with block classification of web pages directly with the
help of featured DOM tree.

Future Enhancement:

Web Page Noise Cleaning is one of the new research areas of study for removing
the noise patterns of web pages for effective web mining. The World Wide Web contains
large amount of web pages which are accessible by users. With conventional data or
text, Web pages generally contain a large amount of noise information that is not part of
the main contents of the web pages,. In future we can extend our application to analyze
the web noises to using various data mining algorithms to improve the accuracy rate
with limited number of error rates.
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