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Abstract - In an era of internet, websites on the internet are useful resource of data for almost each action. Thus there's a 
quick growth of World Wide Web (WWW) in its traffic amount, the range and complexional of websites. There are multiple 
issues associated with the existing techniques of web usage mining. Existing web usage mining algorithms suffer from 
problem of practical applicability. So, a completely unique analysis is extremely abundant necessary for the accurate 
prediction of future performance of web users with fast execution time. This paper consists of preprocessing and clustering 
of web users. Log data is routinely noisy and unclear, so preprocessing is an essential process for effective mining process. 
Initially, the pre-processing is applied on whole documents to remove the unnecessary words and phrases of every 
document. Then the clustering process is applied on country and OS to make the partition of the documents through the 
proposed semantic similarity measure used. 
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I. INTRODUCTION 

 
Every user uses the Web differently for his/her 
different purposes. Thus it is required to find from the 
web that what kind of activities the users are doing 
and in which object or resource they are interested. 
This is done in the web usage mining in which various 
mining techniques are used to mine the data generated 
by the Web servers, proxy servers, caches and cookies 
to discover the navigation pattern, intriguing quality 
and usual surfing habits for the users. This is also 
called secondary mining as it mines the log data 
generated by the web. 
The step engaged in the procedure of web usage 
mining are as shown in the figure1. 

 
 
A. Pre-processing 
Data created by servers is extremely bulky and noisy.  
It contains information about every resource access 
like image, video, web page etc. Identifying relevant 
data from this and organizing it in terms of users as 
well as sessions is what pre-processing performs. [1] 
[2] Steps of pre-processing are as follows. 

 Data cleaning 
 User ID 
 Session ID 
 Path completion 

 
B. Pattern discovery 
This step is performed to identify frequent patterns 
from server generated data. User accesses to numerous 

resources through clicking the hyperlinks. By 
identifying the sequence of those click streams pattern 
about user’s interests can be realized. These patterns if 
constrained by time threshold, sessions of requests can 
be identified. Mining those sessions, behaviour and 
interestingness of users can be identified. These tasks 
are performed in pattern discovery step. Pattern 
discovery draws upon methods and algorithms 
developed from a several fields, for example, insights, 
data mining, machine  learning and pattern recognition 
[3] Various techniques associated with this 
progression are frequent itemset mining, clustering, 
statistical analysis, characterization and sequential 
analysis. 
 
1) Frequent item set mining: 
This method can be used to find group of pages which 
are frequently accessed together with support 
exceeding threshold. Frequent itemset mining also 
used to find information like - Set of pages repeatedly 
accessed together by web users - The next page that 
will be fetched - Frequently accessed paths by web 
users Algorithms used for frequent itemset mining are 
as follows [4] . 
 
2) Classification 
Classification is the job of mapping an data item into 
one of the number of predefined classes or labels.. In 
the Web Usage mining, one is interested in generating 
a user profile belonging to a particular class or 
category. Classification uses Supervised learning 
algorithms in which class label is known in advance. 
For example, naïve Bayesian classifiers, decision tree 
classifiers, k-nearest neighbour classifiers etc. [5] 
a. Sequential analysis 
It is same as association rule with the difference of 
time ordering. It finds patterns such that one or set of 
pages are accessed after the another set but in a time 
sequence. Its application is the prediction of future 
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visitors so as to target advertising on a group of users. 
[6] 
b. Statistical analysis 
This is the most commonly used method in 
discovering knowledge about web users. Presently, 
there are many traffic analysis apparatuses which 
produces a report depicting statistics, such as mean 
length of path accessed, mean time of page viewing, 
most frequently accessed pages etc. [5] 
 
B. Pattern analysis 
The need behind pattern analysis is to filter out 
uninteresting rules or patterns from the set. The 
common techniques used for pattern analysis are 
visualization techniques, OLAP techniques, Data & 
Knowledge Querying, and Usability Analysis. 
Visualization techniques are useful to help application 
domains expert analyse the discovered patterns. [5] 
 
II. CLUSTERING 

 
It is a process of grouping together a set of items 
having similar features. Two types of clusters can be 
found in web usage mining: user clusters and page 
clusters. User clusters will discover users having same 
browsing patterns whereas page clusters will discover 
pages possessing similar content. The techniques of 
finding user clusters and page clusters are called usage 
based clustering and content based clustering 
respectively. [7] Agglomerative clustering [8] with 
single linkage, complete linkage, average linkage and 
centroid linkage are used for this task. Clustering is an 
unsupervised depiction methodology extensively 
utilized for WUM with rule focus to accumulate a 
given social event of unlabeled things into basic 
parties [9], [10]. Distinctive strategies (computations) 
are open recollecting the genuine goal to perform 
clustering [11], [12]. 
 

 
Fig. 2: Clusters of Similar Objects 

 
A. Requirements of Clustering 
Cluster analysis work efficiently and effectively, the 
same number of, Literature studies have introduced, 
there are the accompanying typical Requirements for 
performing clustering in data mining. 

1) Minimal necessities for area knowledge to 
looked input parameters. 

2) Insensitivity to the request of input records. 
3) High dimensionality. 
4) Scalability. 
5) Quality to manage distinctive sorts of traits. 

6) Discovery of a few clusters with subjective 
shape. The researchers are centered around 
discovering user conduct by utilizing a few 
decent cluster analysis strategies [13]. 

 
III. WEB DATA 

 
Knowledge discovery in databases is to create a 
suitable target data set for the data mining tasks. In 
web mining, data can be collected at the server-side, 
client side, and proxy- servers or obtained from an 
organization’s database. There are many kinds of data 
that can be used in web mining, for example, content, 
structure, usage, and user profile [5]. 

 Content: Actual data in pages. 
 Structure: This sort of data describes the 

organization of the content. [14]. 
Data Sources and Abstractions Web data are collected 
at different levels. Such as server level collection, 
client level collection, and proxy level collection. 
 
IV. FUZZY C MEANS ALGORITHM 

 
Fuzzy clustering is a powerful unsupervised  method 
for the analysis of data and change of models. In many 
situations, fuzzy clustering is more natural than hard 
clustering. Objects on the boundaries a several classes 
are not forced to fully belong to one of the classes, but 
rather are selected membership degrees between 0 and 
1 indicating their partial membership [15]. 
 
Algorithm 
1)     Initialize U= [uij] structure, U (0) 
2)     At k-step: figure the focus courses C (k) = [cj] 
with U (k). 
Ci=  

3)       Modernize U (k), U (k+1) 
 
4)   Uij=  

5)  If ǁ U(k+1) – U(k) ǁ <Ɛ 
 
Advantages: 

1) Unsupervised 
2) Converges 
3) Gives best outcome for covered data set and 

similarly better then k-means algorithm 
4) Unlike k- means where data point must 

exclusively belong to one cluster center here 
data point is assigned membership to each 
cluster center as a result of which data point 
may belong to more than one cluster center. 

 
Disadvantages: 

1) Long computational time 
2) Sensitivity to noise and One expects low (or 

even no) membership degree for outliers 
(noisy points)) [15]. 
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3) Apriori detail of the quantity of clusters 
4) With lower estimation of β we show signs of 

improvement result however to the detriment 
of more number of iteration 

5) Euclidean separation measures can unequally 
weight underlying factors [16]. 

 
V. FUZZY POSSIBILISTIC C MEANS 
ALGORITHM 

 
FPCM to overcome difficulties of the PCM, Pal 
defines a clustering structure that integrates the 
features of both Fuzzy a Possibilistic c- means called 
FPCM. Membership and Typicality's are to a 
significant for the accurate characteristic of data 
substructure n clustering difficulty. Memberships and 
topicalities are represented to as [17]: 
 

JFPCM(U,T,V)=∑ci=1  
Which of the accompanying constraints 

 

 
FPCM generates Memberships and possibilities at the 
same time, together with the standard point models or 
cluster for each cluster. 
 
Advantage 

1) FPCM is a hybridization of possibilistic c-
implies (PCM) and fluffy c-implies (FCM) 
and maintains a strategic distance from 
different issues of PCM and FCM. 

2) FPCM empowers to conquer the coincident 
clusters issue of PCM. 

3) It additionally fathoms the noise sensitivity 
deficiency of FCM yet the noisy data may 
have an impact on the estimation of centroids 
[18]. 

4) Ignores the noise sensitivity deficiency of 
FCM 

5) Overcomes the coincident cluster issue of 
PCM [19]. 

 
Disadvantages 

1) The row sum constraints must be equal to 
one [7]. 

 
VI. LITERATURE SURVEY 

 
Luthfia Rahman et al. [2017] this research proposes 
feature selection techniques in improving Student's 
Academic Performance classification accuracy. The 
algorithm used is Naive Bayes, Decision Tree, and 
Artificial Neural Network, which will be applied to 
the features selection; wrapper and information gain. 
The utilization of feature selection is proposed to get a 
higher accuracy esteem. When compared to the 
embedded method in previous studies, the feature 

selection on this experiment has a lower accuracy rate 
[20]. 
Rasel Ahmed Bhuiyan1 et al. [2017] in this proposed 
model, hand features are extracted from video frame 
using discrete wavelet transformation and singular 
value decomposition. A genetic algorithm with 
effective fitness function is used to select optimal 
hand features by eliminating redundant and irrelevant 
features for improving the recognition performance. 
At long last, SVM is utilized to perceive the hand 
motions for numerical hand motion exactness of 
American Sign Language. The proposed model is 
validated using a constructed hand gesture dataset. 
The proposed model is compared with non-feature 
selection based models, where the feature selection-
embedded model outperforms the traditional hand 
recognition process [21]. 
Kingsy Grace et al. [2016] in this paper, Air pollution 
impacts body organs and human systems in addition 
to the environment. Traditional methods are too 
complex to process and analyze the voluminous data. 
In this paper, the correlation coefficient is calculated 
from the real time monitored pollutant datasets. The 
proposed enhanced K-Means clustering algorithm is 
compared with the  PFCM clustering algorithm to the 
extent exactness and execution time [22]. 
Ritika Singhal, et al. [2016] in this paper, our propose 
that PFCM can be used well to classify the words in 
text files also. For using PFCM on the words, the 
model proposed in also gives a strategy to convert 
textual words to data points.. The proposed model is 
highly user friendly and it considers how the user 
needs the clustering to be done [23]. 
Nikhil Agnihotri et al. [2016] in this paper, large 
amount of content in the websites today has made it 
difficult for the user to access the data which he 
wishes to view. Also, if the data is of different types 
like images, videos etc, and the webmasters are bound 
to load the appropriate content which the user wants 
instead of loading all the data in any random 
manner[24]. 
 
Nandita Agrawal et al. [2016] this proposed paper 
focuses on the user based data that can be fetched 
from the web log. The results show the user behavior 
towards various fields over the internet. The results 
are calculated on time-dependent and independent 
domains with consideration of the factors like page 
visited, time spent on pages, operating system used 
and browser used [25]. 
 
Dabbu Murali et al. [2015] in this study, our develop 
an algorithm for document recovery structure through 
clustering process and query basis. Initially, the pre-
processing is applied on whole documents to oust the 
pointless words and articulations of each archive [26]. 
Juby Mathew et al. [2014] in different spaces, 
enormous information play principal and related 
systems in light of the most recent movements in the 
digital planet [27]. 
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E. Rubio et al. [2014] in this work, the set of data 
clustering is done with a fuzzification kind of m = 2.  
The advancement of the between time fuzzy clustering 
algorithm with a settled fuzzification make (e.g. m = 
2), as opposed to a fuzzification break [m1, m2] wires 
the mix of the FCM and PCM algorithms [28]. 
 
VII. PROPOSED WORK 

 
Preprocessing is an important step because of the 
complex nature of the web architecture which takes 
80% in mining process. The raw data is pre-treated to 
get reliable sessions for effective mining. It includes 
the domain dependent tasks of data cleaning, user ID, 
session identification, path completion and 
construction of transactions.  Preprocessing of a web 
log file essentially reformats the passages of a log file 
into a shape that can be used directly by the 
subsequent steps of the log analyzer. 
 
Data cleaning is the task of removing irrelevant 
records that are not useful for the process of mining. 
The procedure of cleaning of data is elimination of 
anomalies or un-useful information. Analyzing the 
huge Amounts of records in logs of server is a 
cumbersome activity. So initial cleaning is necessary. 
The main target of this step is to cluster the behaviour 
of client and the navigation patterns. For this reason 
clustering algorithm is utilized. Clustering plays a 
significant role in data analysis and understanding the 
behaviour of users in the sites. It blends the data into 
classes or clusters with the target that the objects of 
data inside a cluster have huge Similarity in 
relationship to each other, but  are very dissimilar to 
those data objects in other clusters.. 
 
Proposed Algorithm: 
Step:1 Load database 
Step:2 Perform data preprocessing for selecting 
features 
Step:3 Execute data cleaning for removing 
inappropriate data 
Step:4 Session identification performed 
Step:5 Finding unique URL 
Step:6 Assigning unique value to every visited 
URLs 
Step:7 Perform clustering using Country wise and 
OS wise 
Step:8 For Country wise clustering 

a) Find unique country 
b) Assign unique value to every country 
c) Separate country wise database 
d) Generate clusters 

Step:9 For OS wise clustering 
a) Find unique OS 
b) Assign unique value to every OS 
c) Separate OS wise database 
d) Generate clusters 

Step:10 Exit 

VIII. RESULT ANALYSIS 
 

In the simulation, MATLAB is used for the simulation 
of the proposed work. MATLAB is data assessment 
and visualization instrument which has been designed 
with robust support for matrices and matrix 
operations. As well as this, MATLAB has excellent 
graphics capabilities, and its own powerful 
programming language.  Reasons that MATLAB has 
become such a critical tool is through the use of units 
of MATLAB programs designed to support a selected 
challenge. In this section, firstly the result of base 
paper has been shown and then result of proposed 
work demonstrated. 
 
Base Result: 
 

 
Fig.3 Input Feature Vectors 

 

 
Fig.4 Termination Measure 

 

 
Fig.5 Clustered Feature Vectors 
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Fig.6 Membership Functions 

 
Propose Result: 
 

 
Fig.7 Country wise Input Feature Vectors 

 

 
Fig.8 Country wise Termination Measure 

 

 
Fig.9 Country wise Clustered Feature Vectors 

 

 
Fig.10 Country wise Membership Functions 

 

 
Fig.11 OS wise Input Feature Vectors 

 

 
Fig. 12 OS wise Termination Measure 

 

 
Fig.13 OS wise Clustered Feature Vectors 
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Fig.14 OS wise Membership Functions 

 

 
Fig.15 Accuracy of Base and Proposed work 

 
The figure above demonstrates the accuracy of the 
work regarding base and proposed. 
 
CONCLUSION 
 
Data preprocessing overseeing structure for WUM 
has been explored and kept up for log data. Data 
cleaning arrange wires the departure of records of 
formats, accounts and the association data,  the 
records with the unsuccessful http status code lastly 
robots cleaning. Unique in connection to various 
utilization records are cleaned enough by expelling 
nearby and worldwide commotion and robot 
passages. Precise information can be found if the byte 
rate of every last record is found. The WWW has 
gradually become more essential standard for 
commerce similarly as for distribution of useful data.   
In web mining, data can be collected at the server-
side, client-side, and proxy-servers or obtained from 
an organization’s database. Preprocessing of data for 
WUM has been analyzed for record of data.  Data 
cleaning part consists of  the elimination of un-useful 
data. From the above figure, it can be shown that 
accuracy of proposed work is much better than the 
base work. 
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