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Abstract

With the elite growth in the www makes the internet growing very fast. Web leads a great challenge for
both the users, who are seeking for effectively valuable information pages and academic research people. The
user spent lot of time in searching to get the relevant useful information. It takes time to look through all
the pages, so clustering web pages is an important aspect in web mining. In this paper, a ontology based
clustering method is introduced. This approach is designed to cluster all the web pages into number of group
in effective manner. Hence it becomes easy to explore appropriate pages for a specific topic in minimum
time. Most of the search engines are ranking their search results in response to user queries to make their
search steering easier. In this paper also used Enriched page ranking algorithm called Reachablity based page
ranking for web content mining to retrieve more relevant pages. This approach does not involve any iterative
technique, damping factor or initialization of the page ranks.
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1 Introduction

In the present state, the WWW is the most popular and interactive medium to share out information. The
WWW is source of vast amount of divers and dynamic Information. People use the Internet to search the
requested information. But most of the time, they gets lots of irrelevant and unimportant web documents.
Therefore, there are requirement of the efficient and relevant information from Unstructured or
Semi-Structured information present in www. There are many techniques for clustering the data. Two
automated ontologys namely Web Data Ontology and User Profiling Ontology. On applying the semantic
similarity in both the ontologys, the documents are clustered, classified, hashed and stored in the knowledge
base. A query is submitted to the search engine to retrieve related results. In this paper, we are proposed
Ontology Based clustering approach for retrieve secure documents.

2 WEB MINING AND CLUSTERING ANALYSIS

2.1 Web Mining

Web mining aims to discover useful information or knowledge from the Web hyperlink structure, page
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content, and usage data. Although Web mining uses many data mining techniques, as mentioned above
it is not purely an application of traditional data mining due to the heterogeneity and semi-structured or
unstructured nature of the Web data. Many new mining tasks and algorithms were invented in the past
decade. Based on the primary kinds of data used in the mining process, Web mining tasks can be categorized
into three types: one is the Web Content Mining, namely of the Web page Content Mining; Second, the Web
Structure Mining, namely the Mining Structure between Web pages; Third, Web Usage Mining, namely the
user access to Web access records left by the excavations.

2.2 Clustering analysis

Clustering analysis is one of the key technologies of Web mining. In Web use mining, can undertake
two clustering: user clustering and page clustering. Personalized service user clustering is mainly refers to
through the analysis of the WWW server log files for the web user behaviour patterns, and its quantity, then
use a certain algorithm clustering - that is, to build a similar view of users - process. Such a rule in e-commerce
market decision and it will be very useful to provide customers with personalized service. Page clustering
cluster is related to mine content page for the Internet search engine and web provider is very useful. This
paper focuses on the page clustering and session dealings as the clustering analysis of data objects.

3 Proposed System

The main objective of this work is the better classification of websites in repositories so that when the user
searches for the specific topic, he gets the desired results in minimum time. The architecture model of the
proposed system is shown in Figure 1. The input is query which is on different topics.

After pre-processing knowledge is extracted then the feature extraction component in the architecture
refers to the frequent terms set. Frequent terms set comprises of the most frequent terms in the clustered
database. Then clustering algorithm is applied. This whole process is trained and in the search phase the
features are extracted from the query and are passed to the clustered database. i.e., the search site belongs to
which category. From that selected group, the resultant web pages are rearranged by using an enriched page
ranking algorithm and the desired result is produced to the user.
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We accept as true that guide is a suitable word to describe the interaction between the ontology and the
information extraction process in an OBIE (Ontology Based Information Extraction) system: in all OBIE
systems, the information extraction process is guided by the ontology to extract things such as classes,
properties and instances. In this paper new ontology based clustering method is invented to group the sites
to improve the search and search time.

4 Ontology based Clustering

4.1 Ontology

Generally Ontologies are domain specific , it means that different domains are having different
Ontologies, which it shows the relationship between different classes and entities. Also Ontologies are
application dependent; It can create specific ontology for specific application. For examples in Recruitment
ontology, qualification, age and experience of Candidate (Concept) can be used as a guide in the process of
information extraction. Here the Ontology is used to group the websites based on its categories. Ontology
Based clustering is used to select the particular group of websites and improve the search time.

Ontology-based Clustering Algorithm with Feature Weights

Similarity Calculation between Data Records

In the clustering data set CDataset(record1, record2, · · · · · · , recordn)T and the feature set CFeatures feature1,
feature2, · · · · · · , featurem, each data record recordi has m fields, which is expressed as recordi = (fieldi1, fieldi2,
· · · · · · , fieldim), while fieldij corresponds to the featurej. Similarity calculation between data records with
feature weight is shown as follows.

Lp =

(
m

∑
k=1

weight(Ab.k)( f ield− f ield
ki

)
p
kj

)1/p

when p is 1, L1 represents absolute distance of data records. L2 represents Euclidean distance. When
p → ∞, Lp represents Chebyshev distance. Taking into account the dimension of recordi, make p = 2.
Euclidean distance is selected to calculate similarity values between data records. When Lp → 0, they are the
most similarly. When Lp → ∞, the similarity is faint. Obviously, after getting the corresponding features
weight, which cluster the data records belong to can be obtained

OFW-Clustering Algorithm :

In this algorithm, domain knowledge introduced by ontology is used to calculate the weight of the clustering
features. Domain ontology tree is built using ontology expert knowledge according to a given data
collection. [3]. Features are abstracted as leaf nodes of the ontology feature tree. Deeper abstraction is used to
get ontology concepts. Features weight can be gotten through ontology feature tree calculation. Under the
guidance of the prior knowledge, parameter values of optimal clustering results can be gotten through
continuous change of α, β. So more accurate cluster results can be also obtained

Ontology-based Feature Weight Clustering algorithm (OFW-Clustering)

Input: data set CDataset(record1, record2, ·, recordn)T ;

feature set CFeatures f eature1, f eature2, ·, f eaturem;

domain ontology feature tree Ontology-Tree = {< Cpt.root, partO f , Cpt.1 >,

< Cpt.root, partO f , Cpt.2 >,< Cpt.1, propertyO f , Ab.1 >, ·}.
Output: feature weight set Weight = w1, w2, ·, wm; Clustering results ClustersC1, C2, ·, Ck
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Algorithm description:

BEGIN

1. Input feature set CFeatures f eature1, f eature2, ·, f eaturem

2. Build Ontology feature tree using Features.

3. For i= 0 to n

4. for j= 0 to m // The size of feature set is m

Correlation(Ab.i, Ab.j).// calculate the correlation between Ab.i and Ab.j

5. End For

6. End For

7. For i= 0 to m

8. Weight(Ab.i)← (
n
∑

J=0
Correlation(Ab.iAb.J))/n // calculate average correlation as features weight

9. End For

10. Initialize k Clusters in C Dataset

11. do

12. begin

13. For int i to n do

14. L2 = ( ∑
k=1

Weight(Ab.k)( f ield f ield
ki

)2
kj)

1/2 // data records calculation with feature weight

15. End For

16. Get new Clusters.

17. end

18. while(Clusters do not Change) //clusters center no longer changes

19. Output→ Clusters{C1, C2, ·, Ck}.
END
Experiment:

Experiments are based on some mobile value-added business database. Sample data is customer
information data. The overall data set includes user-related 54 descriptive features, and 10 million pieces of
data. 1000 pieces of data is from the 10 million pieces of data randomly as experimental data.

In OFW-Clustering, domain ontology feature tree is built firstly with test data. Features weight is
calculated in the next step using the tree. Finally, clustering with a feature weight is running. Based on
historical experience data, α = 0.4 β = 0.6 are set. Part of features correlation and feature weight calculation
results are shown in table 1.
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School Height Sex Mode Birthday MarriageType Address
PhoneNum 0.289256 0.263736 0.408451 0.263736 0.338028 0.338028 0.263736
IDCard 0.289256 0.263736 0.408451 0.263736 0.338028 0.338028 0.263736
Sex 0.289256 0.263736 0.47541 0.263736 0.338028 0.338028 0.263736
Name 0.289256 0.263736 0.408451 0.263736 0.338028 0.338028 0.263736
Birthday 0.247934 0.263736 0.338028 0.263736 0.47541 0.338028 0.263736
MarriageType 0.247934 0.318681 0.338028 0.318681 0.338028 0.47541 0.318681
EMail 0.289256 0.263736 0.408451 0.263736 0.338028 0.338028 0.263736
QQ 0.289256 0.263736 0.408451 0.263736 0.338028 0.338028 0.263736
HouseID 0.212766 0.318681 0.263736 0.318681 0.263736 0.318681 0.408451
Address 0.212766 0.318681 0.263736 0.318681 0.263736 0.318681 0.47541
Height 0.212766 0.47541 0.263736 0.318681 0.263736 0.318681 0.318681
Weight 0.212766 0.408451 0.263736 0.318681 0.263736 0.318681 0.318681
Pulse 0.212766 0.408451 0.263736 0.318681 0.263736 0.318681 0.318681
AverageCorr 0.260606 0.299112 0.300094 0.287189 0.278973 0.294186 0.282905

After calculating all of correlations between one feature and the others, feature weight of the one is
obtained by averaging the sum of the correlations. On the 1000 test data records, clustering with feature
weight is running.

Experiments Results Analysis

Clustering with feature weight is more accurate on the importance of the various features. As a result of
using ontology feature weight calculation method, it will be the introduction of prior knowledge and getting
higher accuracy feature weights, so the clustering result is more accurate.

5 REACHABLITY BASED PAGE RANKING

Many of the existing page ranking algorithms are based on connectivity. Graph theory based on networks
plays an important role in page ranking and many algorithms use the in links and out links of a page for
ranking them. One more important aspect in graph theory involves the concept of Eccentricity. The more
the eccentricity of a page, the more will be its reachability. That is, the rank will be high for those pages
which have small peculiarity value. Behzad and Simpson [8] gave some information on peculiar sequences
and peculiar sets in graphs. The computation of peculiarity for large graphs is given by Takes and Walter [9].
Unfortunately, not all the web graphs are strongly connected to have finite values as eccentricities. In order
to exploit the concept of eccentricity, we have considered a similar approach which involves reachability for
page ranking. In this paper, the normalized length of the longest path from each vertex is considered as one
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of the component of the signal. To the knowledge of the authors, no attempt has been made so far to rank
the web pages using the concept of reachability. In this paper we have considered a vertex (webpage) as a
compact signal and made use of the wavelet [10]–[11] concept in ranking the pages.

Considering the Web network as a graph G= ( V,E ) where the vertex set V represents the web pages and
the edge set G represents the corresponding link between the pages. When the graph G is strongly connected,
the eccentricity E(v); v e V can be calculated as the maximum graph distance between G and any other vertex
u eV . The minimum graph eccentricity in a graph is called the graph radius and the maximum eccentricity
is called the graph diameter. By the nature of the page ranking concept in strongly connected Web graphs,
one can identify the relationship between the rank of a vertex and its eccentricity. The rank will be high when
the eccentricity of a vertex (webpage) matches with the graph radius and the rank will be the lowest when its
eccentricity matches with the graph diameter. So, the weightage of the peculiarity values has to be reversed
for each and every vertex of a Web graph. When the Web graph is not strongly connected, we can consider
the reversed values of the possible longest path from each and every vertex as its reachability component. In
this, we need to avoid the cycles where the longest path ends at the same vertex. Of course, the in links and
the out links are also deciding factors in web page ranking.
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