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Abstract
Application of data mining techniques to the World Wide Web 
is referred to as web mining. Web mining is a technology to find 
out implicit pattern, from vast web document structures and 
muster. With the rapid development of Internet, web data mining, 
especially weblog mining plays an important role in many fields, 
including personalized information service, improving designs, 
services of websites and so on. 
There are two groups of web content mining strategies: Those that 
directly mine the content of documents and those that improve 
on the content search of other tools like search engines. Web 
structure mining discovers useful knowledge from hyperlinks, 
which represent the structure of the web. And web usage mining, 
also known as web log mining, refers to the discovery of user 
access patterns from web usage logs, which record every click 
made by each user.
There are two main tendencies in Web Usage Mining driven by the 
applications of the discoveries: General Access Pattern tracking 
and Customized Usage Tracking. 
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I. Introduction
Clustering is a pivotal building block in many data mining 
applications and in machine learning. Clustering is a mechanism for 
filtering and grouping of data on the basis of certain characteristics 
such as time span, usage, occurrence etc. Clustering allows to get 
benefitted by choosing and applying specific group of data for 
management, forecasting, performance evaluation etc. Clustering 
is being done by multiple different ways according to the data and 
characteristics of the data. User can choose the suitable clustering 
algorithm as per the requirement.
Classification of clustering algorithms can be done on multiple 
different aspects such as type of processing, data availability, 
Similarity of Data, Partitions, Center points etc.
For this work, types of processing has been considered 
There are two major classifications:

Off-line (or batch) processing, in which the clustering process 1. 
repeatedly sweeps through a set of data samples in an attempt 
to capture its underlying structure in a compact and efficient 
way. 
Online or incremental, in that there is a priori set of samples 2. 
to process but rather samples one iteration at a time are 
provided.

Fig. 1: Classification of Web Mining Processes

Web data mining is a basic requirement in current scenario, as 
huge amount of the data is available on the internet freely for 
the users. Clustering of web data is important as amount of data 
is too large. Clustering is a pivotal building block in many data 
mining applications and in machine learning. Web Mining is one 
of the important ways for web recommendations. Studies on Web 
Mining are focused on mining the web which has its applications 
in serving the web sites. 

B. Application Area
Web mining is attractive for companies because of several 
advantages. In the most general sense it can contribute to the 
increase of profits, be it by actually selling more products or 
services, or by minimizing the costs. In order to do this, marketing 
intelligence is required. This intelligence can focus on marketing 
strategies and competitive analyses, or on the relationship with 
the customers. The different kinds of web data that are somehow 
related to customers will then be categorized and clustered to build 
detailed customer profiles. This not only helps companies to retain 
current customers by being able to provide more personalized 
services, but it also contributes in the search for potential customers. 
The scenario clearly illustrates this.
Clearly both web mining categories contribute to the general goal 
of gaining marketing intelligence, be it each in its own way. Some 
of the web mining applications:

E-Commerce1. 
Search Engines and Web search2. 
Website Design3. 
Recommendation engines4. 
Web communities and web market places5. 

B. Problems in Web Mining
Web mining has many advantages which makes this technology 
to corporations including the government agencies and enables 
e-commerce to personalize individuals, which results in higher trade 
volumes. Many Government sectors are using this technology to 
find threats and fight against terrorism. Companies can understand 
the customers’ actual need and they can react to the customer 
needs faster.
Web mining technology when used on data of personal nature 
might cause concerns. Privacy is considered lost, when information 
concerning an individual is obtained, used or disseminated, 
especially if this occurs without their knowledge or consent. Also, 
the companies collecting the data for a specific purpose might 
use the data for a totally different purpose, and this essentially 
violates the user’s interests.

II. Existing System
The current World Wide Web has been reached the peak of its 
success with respect to:

Valuable resources of information1. 
Enormous number of users2. 
Multiform and multitude of data3. 
Efficient digital commerce4. 
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The abundant unstructured or semi-structured information on the 
web leads a great challenge for both the users, who are seeking for 
effectively valuable information and for the business people, who 
needs to provide personalized service to the individual consumers, 
buried in the billions of web pages. To overcome these problems, 
data mining techniques must be applied on the www.
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.
Data Mining is done through various types of data mining software. 
These can be simple data mining software or highly specific for 
detailed and extensive tasks that will be sifting through more 
information to pick out finer bits of information. For example, 
if a company is looking for information on doctors including 
their emails, fax, telephone, location, etc., this information can be 
mined through one of these data mining software programs. This 
information collection through data mining has allowed companies 

to make thousands and thousands of dollars in revenues by being 
able to better use the internet to gain business intelligence that 
helps companies make vital business decisions.
Before this data mining software came into being, different 
businesses used to collect information from recorded data sources. 
But the bulk of this information is too much too daunting and time 
consuming to gather by going through all the records, therefore 
the approach of computer based data mining came into being and 
has gained huge popularity to now become a necessity for the 
survival of most businesses.
Web log mining is an important branch of web data mining. In this 
paper, we design a web log mining tool to help website analysis 
experts to understand user behaviors by mining web log data and 
help them find usability problems. 
Based on web log mining theory and web usability engineering, 
we preprocess web log files to get click stream data firstly, and 
then choose a sequential pattern mining algorithm for mining 
visitor access patterns.
The result of pattern analysis is represented in visual spatial 
forms. 
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Conclusion

Web log mining is an 
important branch of 
web data mining. In 
this paper, we design 
a web log mining 
tool to help website 
analysis experts 
to understand user 
behaviors by mining 
web log data and 
help them find 
usability problems.
Based on web log 
mining theory 
and web usability 
engineering, we 
preprocess web log 
files to get click 
stream data firstly, 
and then choose a 
sequential pattern 
mining algorithm for 
mining visitor access 
patterns. The result 
of pattern analysis 
is represented in 
visual spatial forms. 
Finally we try to 
use the tool, and 
choose some real 
websites to see the 
effect. On one hand 
this tool can help 
website analyze web 
log files, and make 
the analysis work 
much easier, but on 
the other hand there 
are some limitations 
in it,

We proposed a novel 
algorithm to automatically 
discover pages in a 
website whose location 
is different from where 
visitors expect to find 
them. This problem 
of matching website 
organization with visitor 
expectations is pervasive 
across most websites.
Our key insight is that 
visitors will backtrack 
if they do not find 
information where they 
expect it. The point from 
where they backtrack is 
the expected locations for 
the page. We presented an 
algorithm for discovering 
such backtracks that 
also handles browser 
caching, and discussed 
the limitations of our 
approach. We also 
presented algorithms that 
select the set of navigation 
links (to add to expected 
locations) to optimize 
visitor time or benefit to 
the website.
We applied our algorithm 
on the Wharton website, 
and found many pages that 
were located differently 
from where visitors 
expected to find them.

Our proposed 
algorithm 
automatically 
clusters 
unknown 
text corpora 
in optimum 
clusters since 
it does not 
take input as 
number of 
clusters. In 
case of zero 
clustering also 
our algorithm 
keeps 
aside such 
documents 
and clusters 
rest of the 
documents.

This work bridges the space 
among natural language 
processing and text mining 
authorities. A novel concept 
based mining model collected 
of five components, is proposed 
to progress the text clustering 
feature. By making use of 
the semantic construction of 
the sentences in documents, 
an enhanced text clustering 
outcome is attained. Initial 
component is the web document-
based concept examination 
which examines the semantic 
construction of every sentence 
to detain the sentence concepts 
using the proposed conceptual 
term frequency ctf measure. 
Then, the second component, 
generating conceptual rules 
related with the sentences in 
the web document. The third 
component is assigning weights 
to the sentences having higher 
contribution related with the 
topic of the document. The 
fourth component is the concept-
based similarity measure 
which allows determining the 
significance of every concept 
with regard to the semantics of 
the sentence, the focus of the 
document, and the unfairness 
between documents in an 
amount. The fifth component is 
ranking each and every sentence 
based on the weights assigned 
into it.

Ant-based clustering 
algorithms are an 
appropriate alternative 
to traditional 
clustering algorithms. 
The algorithm has a 
number of features 
that make it an 
interesting
study of cluster 
analysis. It has 
the ability of 
automatically 
discovering the 
number of clusters. It 
linearly scales against 
the dimensionality of 
data. The nature of 
the algorithm makes 
it fairly robust to the 
effects of outliers 
within the data.
Research on ant-based 
clustering algorithms 
is still an on-going 
field of research.

Ant Clustering has 
been proven to be 
efficient clustering and 
mining. Applications 
of Ant Clustering 
Particularly in online 
data and incremental 
clustering for dynamic 
data have been used 
by many researchers in 
recent past. Directed 
Multiway Search Tree 
allows clustering data in 
hierarchical tree patterns 
and eliminates searching 
process to be confined 
on only a part of the data 
available. 
From the properties 
and characteristics of 
the ant clustering and 
multiway search trees it 
is expected to generate 
efficient and accurate 
results.
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Future Work

The tool can’t 
simulate the actions 
of users exactly So 
much work remains 
to do to improve the 
tool, for example, 
to remove the 
distortion of the 
users’ browsing data 
map, we can try to 
get more data from 
the clients’ side.

An interesting problem for 
future research is that in 
websites without a clear 
separation of content and 
navigation, it can be hard 
to differentiate between 
visitors who backtrack 
because they are browsing 
a set of target pages, and 
visitors who backtrack 
because they are searching 
for a single target page. 
While we have proposed 
using a time threshold to 
distinguish between the 
two activities, it will be 
interesting to explore if 
there are better approaches 
to solve this problem.

Limitation of 
our algorithm 
is when 
documents of 
one category 
are to be 
clustered; 
there is 
problem 
of over 
clustering. To 
improve this 
clustering will 
be our future 
work.

This permits performing concept 
harmonizing and concept-based 
similarity computations between 
web documents in a very 
vigorous and precise way.
The feature of web document 
based text  clustering attained by
this model considerably 
surpasses the conventional 
single term-based approaches.

applying ant 
clustering algorithms 
for multi-objective 
optimization 
problems; study of 
transformation of ant 
clustering algorithms 
into supervised 
algorithms; 
developing new 
theoretical results 
of behavior of ant 
clustering algorithms 
and study of 
hierarchical ant-based 
clustering algorithms; 
to analyze the 
working principles 
that ant-based 
clustering shares 
with other clustering 
methods;
hybridization of ant-
clustering algorithm 
with alternative 
clustering methods.

III. Metrics Used

A. F-measure
A measure that combines precision and recall is the harmonic 
mean of precision and recall, the traditional F-measure or balanced 
F-score:

There are several reasons that the F-score can be criticized 
in particular circumstances due to its bias as an evaluation 
metric. [1] This is also known as the  measure, because recall 
and precision are evenly weighted.

B. Precision
In the field of information retrieval, precision is the fraction of 
retrieved documents that are relevant to the find:

Precision takes all retrieved documents into account, but it can also 
be evaluated at a given cut-off rank, considering only the topmost 
results returned by the system. This measure is called precision 
at n or P@n.
For example for a text search on a set of documents precision 
is the number of correct results divided by the number of all 
returned results.

C. Recall
Recall in information retrieval is the fraction of the documents 
that are relevant to the query that are successfully retrieved.

C. Sensitivity
Sensitivity relates to the test’s ability to identify a condition 
correctly. Consider the example of a medical test used to identify 
a disease. Sensitivity of the test is the proportion of people known 
to have the disease, who test positive for it. Mathematically, this 
can be expressed as:

IV. Proposed Work

Fig. 2: Showing Web Dataset being used for Proposed Work

Step 1: Web-Knowledge Base Dataset will be used to implement 
the system which has the structure as shown in the figure.
Step 2: The dataset will be used to group the documents in a 
particular clusters using Ant Clustering Algorithm. 
Step 3: The proposed work will have two phases

Training Phase• 
Testing Phase• 

Step 4: In training phase the data set will be used to train the 
system by using the documents to learn the document nature 
based on frequency of the relevant words detected from the web 
documents.
Step 5: Each folder will be used as ANT during the learning step 
and will detect the relevant words in the web documents with the 
particular folder.
Step 6: Once the learning is complete, the testing phase will be 
started where the documents from the particular folders will be 
used to find the characteristics and assigning to the particular 
clusters.
Step 7: For set of web documents step 6 will be repeatedly executed 
to find the clusters for them.
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Step 8: The clustered documents will be checked for precision, 
recall, accuracy and sensitivity along with the FP-Growth to 
decide the working of the proposed work along with performance 
charts.

V. Results & Discussion
Web mining has many advantages which makes this technology 
to corporations including the government agencies and enables 
e-commerce to personalize individuals, which results in higher trade 
volumes. Many Government sectors are using this technology to 
find threats and fight against terrorism. Companies can understand 
the customers’ actual need and they can react to the customer 
needs faster.

Fig. 3: Performance of the Proposed Implementation

Table: Readings Taken from the Execution of the Proposed 
Implementation
TP FP TN FN PRECISION ACCURACY
29 6 6 6 0.828 0.8744

RECALL SENSITIVITY F-MEASURE
0.828 0.828 0.8278

Table: Comparison Between the Existing Work and Proposed 
Work
K-Means 0.4
Proposed Work in Base Paper 0.5
Proposed  Implementation 0.8

Fig. 4: Comparison Chart of Existing and Proposed Work for 
F-Measure Value

Web mining technology when used on data of personal nature 
might cause concerns. Privacy is considered lost, when information 
concerning an individual is obtained, used or disseminated, 
especially if this occurs without their knowledge or consent. Also, 

the companies collecting the data for a specific purpose might 
use the data for a totally different purpose, and this essentially 
violates the user’s interests.
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