www.ijaret.org

Vol. 1, Issue IX, Oct.2013
ISSN 2320-6802

INTERNATIONAL JOURNAL FOR ADVANCE RESEARCH IN
ENGINEERING AND TECHNOLOGY
WINGS TO YOUR THOUGHTS…..

Harmonizing User Search Data with Efficient
Adaptive Clustering
P.SOUJANYA NAIDU1, K.RAVINDRA2, Y.RAMESH3, K.PAVAN RAJU4
1

1, 2, 3

Final year M.tech Student, 2 Associate Professor, 3,4Asst.professor
Avanthi Institute of Engineering and Technology (JNTUK), Cherukupally, Vizianagaram Dist,
Andhra Pradesh, India
4
Shri Vishnu Engineering College for Women, Bhimavaram,
Andhra Pradesh, India

Abstract-Web based applications are at full stretch in today world. For a small piece of info we can easily find it on
web with the help of search engine to us on web.Arrangments of the travel oriented phenomena, financial
management, online purchases respectively we are dependent on web. To properly guide the users for their
information quests on the web, search engines keep track of their queries and clicks while searching online. In this
paper we are proposing a dynamic clustering algorithm will help us to group related queries together in such a way
that the user can have faster access to their required links and the computational time is lesser.

1. INTRODUCTION
As the web is growing very rapidly, a user interacts
very often and carries out many complex-task
oriented operations over the net. The burst in the size
and the richness of web is directly proportional to the
variety and the complexity of task performed by user.
Hence, the behaviour of a user is unpredictable and
untraceable as in a user may perform many different
search terms over small period of time or may
perform many similar searches at different times.
Query log generated by any user are hence no longer
related to issuing simple navigational queries. One
important step towards enabling services and features
that can help users during their complex search
quests online is the capability to identify and group
related queries together. The main way of accessing
the information over the internet is through keywords
and queries using a search engine [1, 2]. A search
engine has become a very important component of
internet and they are broadly used for accessing any
information over the net. However, a user
decomposes the complex task-oriented operation into
number of smaller and simplified queries, such as
purchasing decision can be broken down into number
of co-dependent steps over a period of time. For
instance, a user may first search on possible choices
of mobile phones depending upon budget,
manufacturing company, features, comparison among
few of them, etc. After deciding which mobile phone
is to be purchased, the user may search for from
where to buy to get better price and post purchase

services, etc. Each step requires one or more queries,
and each query results in one or more clicks on
relevant pages. During their complex search online,
one of the important step towards providing services
and features that can help users is the capability to
identify and group related queries together. This can
be traced by using a new feature provided by any
search engine which gives a user about their post
navigational and task-oriented clicks and queries
generally termed as “search histories”[3,4,5]. Query
grouping can also assist other users by promoting
task-level collaborative search. For instance, given a
set of query groups created by expert users, we can
select the ones that are highly relevant to the current
user’s query activity and recommend them to her.
Explicit collaborative search can also be performed
by allowing users in a trusted community to find
share and merge relevant query groups to perform
larger, long-term tasks on the Web. In this paper, we
study the problem of organizing a user’s search
history into a set of query groups in an automated

and dynamic fashion. Each query group is a
collection of queries by the same user that are
relevant to each other around a common
informational need. We will achieve the above
said by means by clustering algorithm.

2. AIM
Our main goal is to organize the user search histories
into query groups [6], each containing one or more
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related queries and their corresponding clicks. The
in queries is small (about two) and the number of
main objective is to analyse the query log generated
clicks in the answer pages is also small, notions (1)
by the user and then use them for further operations
an (2) generate very sparse distance matrices. Notion
like, generating query group, extracting semantics
(4) needs concept taxonomy and the clicked
relations from query log, clustering them, query
documents to be classified into the taxonomy, which
expansion, etc.
cannot be done in a large scale. Also (3) is sparse, but
this sparsity can be diminished using large query
logs. The query log is viewed as a set of transactions,
2.1. QUERY LOG
As user performs the search procedure over a period
with each transaction representing a session in which
of time, a query log [7] is been generated and
a single user submits a sequence of related queries in
contains very important features. A query log
a time interval. The method shows good results, but
contains a wealth of valuable knowledge about how
two problems arise: it is difficult to determine
web users interact with search engines as well as
sessions of queries belonging to the same search
information about the interests and the preferences of
process; moreover the most interesting related
those users. Extracting behavioural patterns from
queries, those submitted by different users, cannot be
query log [8] is a key step towards improving the
discovered, since the support of a rule increases only
service provided by search engines and towards
if its queries appear in the same query session (i.e.
developing innovative web search paradigms.
they are submitted by the same user.). [13-16] used
the content of clicked Web pages to define a termweight vector model for a query. They consider terms
2.2. QUERY GROUP AND DYNAMIC QUERY
in the URLs clicked after a query. Each term is
GROUP
A query group is an ordered list of queries, qi,
weighted according to the number of occurrences of
together with the corresponding set of clicked URLs,
the query and the number of clicks of the documents
clki of qi. Each query group corresponds to an atomic
in which the term appears. Then the similarity of two
information need that may require a small number of
queries is equivalent to the similarity of their vector
queries and clicks related to the same search goal.
representations, like the cosine distance function.
The process of identifying the query group is to first
consider every query as a singleton query group, and
This notion of query similarity has several
then merge these singleton query groups in a iterative
advantages. First, it is simple and easy to compute.
manner (in a k-means or algometric way[8]).
On the other hand, it allows relating queries that
happen to be worded differently but stem from the
same topic, hence capturing semantic relationships
3. EXTRACTING SEMANTIC
among queries. Recently, Sahami and Heilman used a
RELATION FROM QUERY
query similarity based on the snippets of the answers
LOGS
to the queries. However, they do not consider the
Most of the work on query similarity is related to
feedback of the users (i.e. clicked pages) [17, 18].
query expansion or query clustering. One early
technique proposed by [9] attempts to measure query
similarity using the differences in the ordering of
4. QUERY CLUSTERING
documents retrieved in the answers, which is not
Query
clustering is a process used to find frequently
feasible in the current Web. Later, Defays [10],
searched
or popular topics on a search engine. This
measured query similarity using the normalized set
process
is
crucial for search engines due to the short
intersection of the top 200 documents in the answers
lengths
of
queries;
approaches based on keywords are
for the queries. Again, this is not meaningful in the
not
suitable
for
query
clustering. A new query
Web as the intersection for semantically similar
clustering
method
that
makes
use of user logs which
queries that use different synonyms can and will be
allow
us
to
identify
the
documents
the users have
very small. R Sibson et al [11] proposed to cluster
selected
for
a
query.
The
similarity
between two
similar queries to recommend URLs to frequently
queries
may
be
deduced
from
the
common
asked queries of a search engine [7] they used four
documents
the
users
selected
for
them.
A
notions of query distance based on: (1) keywords or
combination
of
both
keywords
and
user
logs
is
better
phrases of the query; (2) string matching of
than using either method alone [20, 21, 22]. Although
keywords; (3) common clicked URL's; and (4) the
the need for query clustering is relatively new, there
distance of the clicked documents in some prehave been extensive studies on document clustering,
defined hierarchy. L. Kaufman and P. Rousseau [12]
which is similar to query clustering. In this section,
also proposed a query clustering technique based on
distance notion (3). As the average number of words
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we give a review of some approaches related to query
prototypes. We define two versions of EI-Kmeans
clustering.
algorithm. The first version takes kn the number of
nearest neighbors, and the number of clusters kin the
data set as input parameters. Then the sorted list of
4.1 ADAPTIVE CLUSTERING ALGORITHM
The clustering problem can be described as a blind
data points is investigated until the number of
search on a collection of unlabelled data, where
obtained prototypes reached the specified k then the
elements with similar features are grouped together in
algorithm is aborted. The second version takes kn the
sets. K-means is a clustering algorithm that uses a
number of nearest neighbors as the only input
fixed number (K) of clusters and looks for the best
parameter and obtains both the number of clusters
division of the dataset (through a predefined metric
and the prototypes in parallel. We also propose
or distance) in this number of groups. Several
another version which is an improvement of our
clustering algorithms, such as K-means, have been
second version. However, this third version considers
improved using genetic algorithms [23].
as a new clustering algorithm. This new algorithm is
referred to as Efficient Data Clustering.
A genetic algorithm is inspired by biological
evolution [24]: the possible problem solutions are
4.2 THE ALGORITHM
represented as individuals belonging to a population.
The second version of EI-Kmeans takes only one
The individuals are encoded using a set of
input parameter which is the kn number of nearest
chromosomes (called the genotype of the genome).
neighbors. Figure 1 presents the EI-Kmeans
Later these individuals are evolved, during a number
algorithm. If we mention our algorithm, then we
of generations, following a survival/selection model
mean the second version. Otherwise, it is stated
where a fitness function is used to select the best
explicitly. The Algorithm with adaptive K value
individuals from each generation. Once the fittest
works as follows:
individuals have been selected, the algorithm
reproduces crosses and mutates them trying to obtain
1. A random population of community groups
new individuals (chromosomes) with better features
is generated.
than their parents. The new offspring and, depending
2. The population evolves using a standard
on the algorithm definition, their parents, will pass to
GA. The steps of the process are the same as
the following generation. This kind of algorithms
was previously described in the previous
have been usually employed in optimization
section for the K-fixed algorithm.
problems [10], where the fitness function tries to find
3. The chromosome that has the best fitness
the best solution among a population of possible
function value is selected as final solution.
solutions which are evolving. In other approaches,
such as clustering, the encoding and optimization
Although the genetic algorithm has not been
algorithm are used to look for the best set of groups
changed, the new codification has modified how the
that optimizes a particular feature of the data. In this
genetic operators (crossover and mutation) are
new approach each chromosome is used to define a
applied. This limitation is about the type of given
set of K clusters which represents a solution to the
data sets. In which the Kmeans algorithm has a
clustering problem. Clustering techniques can also be
problem of discovering clusters of different nonapplied to different kinds of representations of the
convex shapes, different sizes and densities. Thus we
data collection like strings, numbers, records; text,
develop a new clustering algorithm to cope this
images and semantic or categorical data [11-12].The
limitation. This new algorithm is referred to as
proposed algorithms define a new definition for the
Efficient Data Clustering Algorithm (EDCA). EDCA
density of data points throughout the data set. This
is able to find clusters with different non-convex
new definition mentions the drawback of (2) which is
shapes, different sizes and densities. It also has a
based on kn-nearest neighbors density estimation
definition of noise and outliers. We benefit from our
[22-23].
new definition of data points’ densities to propose the
EDCA.
EI-Kmeans calculates the density of each data point
in the given data set, and then it sorts the data points
in descending order according to their densities. The
first densest point is selected as the first prototype.
Then the list of sorted data points is investigated to
get the next candidate prototypes. However, we shall
take care that the selected prototype does not have a
direct connectivity with the previously selected
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Since we base our proposed algorithm on our new
definition of density, it is strongly recommend for
testing it in a situation where the data set contains
clusters with different densities. In Figure 2(a) we
generate a data set with 400 data points and it has
three clusters with different densities and sizes. When
we apply our algorithm, it finds out the true number
of clusters which is three, thus our algorithm
automatically generates the number of clusters in this
data set. About the initial prototypes, the proposed
algorithm identifies the three prototypes from the first
run into satisfactory positions as shown in Figure
2(b) which yield a true clustering result of three
clusters which is shown in Figure 2(c) However,
when we apply the Kmeans algorithms and inject it
with the number of clusters. The clustering result has
only two clusters and the third one is an empty
cluster as shown in Figure 2(e). Thus the effect of the
bad initialized prototypes makes the clustering
behaves very poorly.

Figure: 2(a)

Figure: 2(b)
Figure 1: EDCA k-means Algorithm
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initialized prototypes by EI-Kmeans. (c) Clustering
result depends on the initialized prototypes in (b). (d)
Blue ‘o’s are the best initialized prototypes by
Kmeans after 5 times running of Kmeans. (e) Best
clustering result depends on the initialized prototypes
in (d).

5. CONCLUSION

Figure: 2(c)

We described the process of generation of query log
by a user using a web search engine accessing any
information over period of time. This query log can
be grouped and then this query logs are used to
extract semantics relations. Here we studied the basic
concepts about organizing a user search histories for
better performance. We showed how adaptive
clustering algorithm works depending on the density
of the queries requested for faster access of the user
searched data.
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