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Abstract: In this paper we describe the new classification algorithm for web page classification is ant colony optimization
algorithm. The algorithm’s aim is to solve for discrete problem and discreteness of text documents’ features. In this paper, the
system consists two parts for classification: training processing and classifying processing. In training process, the system
removes the unnecessary part of the web page in preprocessing step. After preprocessing step, each text is represented by vector
space model using TF-IDF formula. In the classifying process, the testing web page is tested to classify appropriated class label
by ant colony algorithm and ant colony algorithm works to find the optimal path or optimal class for text features by matching
during iteration in the algorithm. The satisfactory accuracy of classification can be getting in this system.
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I. INTRODUCTION

Over the past decade we have witnessed an explosive
growth on the Internet, with millions of web pages on every
topic easily accessible through the Web. The Internet is a
powerful medium for communication between computers
and for accessing online documents all over the world but it
is not a tool for locating or organizing the mass of
information. Tools like search engines assist users in
locating information on the Internet. They perform
excellently in locating but provide limited ability in
organizing the web pages. Internet users are now
confronted with thousands of web pages returned by a
search engine using simple keyword search. Searching
through those web pages is in itself becoming impossible
for users. Thus it has been of more interest in tools that can
help make a relevant and quick selection of information that
we are seeking. Web page classification can efficiently
support diversified application, such as web mining,
automatic web page categorization, information filtering,
search engine and user profile mining. It describes the state
of the art techniques and subsystems used to build
automatic web page classification of the web pages. If all
features of web pages are used in the representations, the
number of dimensions of the vectors will usually be very
high (hundreds of thousands).

To reduce both time and space for computation, various
methods are introduced to reduce the dimensionality. When
a web page needed to be classified, the classifiers use the
learned function to assign the web page to categories. Some
classifiers compare the similarity of the representation of
the web page to the representations of the categories. The
category having the highest similarity is usually considered
as the most appropriate category for the assigning the web
page. Ant Colony Optimization (ACO) is a relatively new

computational intelligence paradigm inspired by the
behavior of natural ants [2]. Ants often find the shortest
path between a food source and the nest of the colony
without using visual information. In order to exchange
information about which path should be followed, ants
communicate with each other by means of a chemical
substance called pheromone. As ants move, a certain
amount of pheromone is dropped on the ground, creating a
pheromone trail. The more ants follow a given trail, the
more attractive that trail becomes to be followed by other
ants.

This process involves a loop of positive feedback, in
which the probability that an ant chooses a path is
proportional to the number of ants that have already passed
by that path. Hence, individual ants, following very simple
rules, interact to produce an intelligent behavior at the
higher level of the ant colony. In other words, intelligence
is an emergent phenomenon. In this article we present an
overview of Ant-Miner, an ACO algorithm for discovering
classification rules in data mining [4], as well as a review of
several AntMiner variations and related ACO algorithms.
All the algorithms reviewed in this article address the
classification task of data mining. In this task each case
(record) of the data being mined consists of two parts: a
goal attribute, whose value is to be predicted, and a set of
predictor attributes. The aim is to predict the value of the
goal attribute for a case, given the values of the predictor
attributes for that case.

Il. RELATED WORKS
Rafael S.Parpinelli, Heitor S.Lopes and Alex A.Freitas[4]
proposed an ant colony optimization (ACO) algorithm, for
the classification task of data mining. In this task, the goal
is to assign each case (object, record, or instance) to one
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class, out of a set of predefined classed, based on the values
of some attributes (called predictor attributes) for the case.
In the content of the classification task of data mining,
discovered knowledge is often expressed in the form of IF-
THEN rules, as follows: IF<conditions> THEN
<class>.The rule antecedent (IF part) contains a set of
conditions, usually connected by a logical conjunction
operator (AND). They referred to each rule condition as a
term, so that the rule antecedent is a logical conjunction of
terms in the form IF term1 AND term2 AND.... Each term
is a triple <attribute, operator, value>, such as
<Gender=female>.The rule consequent (THEN part)
specifies the class predicted for cased whose predictor
attributes satisfy all the terms specified in the rule
antecedent. From a data-mining viewpoint, this kind of
knowledge representation has the advantage of being
intuitively comprehensible for the user, as long as the
number of discovered rules and the number of terms in rule
antecedents are not large.

Nicholas Holden and Alex Freitas[1] utilized Ant-Miner
-the first Ant Colony algorithm for discovering
classification rules-in the field of web content mining, and
showed that it is more effective than C5.0 in two sets of
BBC and Yahoo web pages used in their experiments. It
also investigates the benefits and dangers of several
linguistics-based text preprocessing techniques to reduce
the large numbers of attributes associated with web content
mining. Ant- miner starts by initializing the training set to
the set of all training cases (web pages, in this project), and
initializing the discovered rule list to an empty list. Then it
performs an outer Repeat-Until loop. Each iterations of this
loop discovers one classification rule. This first step of this
loop is to initialize all trails with the same amount of
pheromone, which means that all terms have the same
probability of being chosen (by the current ant) to
incrementally construct the current classification rule. In
this paper, Ant-Miner produces accuracies that are at worst
comparable to the more established C5.0 algorithm; and (b)
Ant-Miner discovers knowledge in a much more compact
form than C5.0, facilitating the interpretation of the
knowledge by the user.

Mehdi Hosseinzadeh Aghdam, Nasser Ghasem-Aghaee
and Mohammad Ehsan Basiri[3] proposed a major of text
categorization is the high dimensionality of the feature
space; therefore, feature selection is the most important step
in text categorization. The authors presented a novel feature
selection algorithm that is based on ant colony
optimization. Ant colony optimization algorithm is inspired
by observation on real ants in their search for the shortest
paths food source. This proposed algorithm was easily
implemented and because of use of a simple classifier in
that, its computational complexity is very low. The
performance of the proposed algorithm is compared to the
performance of information gain and CHI algorithms on the
task of feature selection in Reuters-21578 dataset.

I1l. BACKGROUND THEORY

A. Web Page Classification

Web Page Representation: The first step in web page
classification is to transform a web page, which typically
composes of strings of characters, hyperlinks, images and
HTML tags, into a feature vector. This procedure is used to
remove less important information and to extract salient
features from the web pages. The subject-based
classification prefers features representing contents of
subjects of web pages and these features may not represent
genres of the web pages. There are presented different web
page representations for the two basic classification
approaches[5].Representations for Functional classification;
It is based on an analysis of the unique business functions
and activities of an organization, but is independent of the
organization’s administrative  structure. This makes
functional classify-cation more flexible and stable as
business units and divisions are likely to change over time.
It also promotes effective information sharing in the
organization, with the ‘ownership’ of files shared across
different business units. Functional classification is used
not only for titling and retrieval purposes, but it can also
help define access and security restrictions and determine
retention periods for records. This can be achieved by
aligning classification tools such as Business Classification
Schemes (BCS) and functional thesauri to other tools, such
as a security classification scheme and a Retention and
Disposal Schedule. Representations for Subject Based
Classification: Most work for subject-based classifications
believes the text source (e.g. words, phases, and sentences)
represents the content of a web page. In order to retrieve
important textual features, web pages are first preprocessed
to discard the less important data.

B. Ant Colony Algorithm

Ant Colony Algorithms are typically used to solve
minimum cost problems. We may usually have N nodes
and A undirected arcs. There are two working modes for
the ants: either forwards of backwards. The ant’s memory
allows them to retrace the path it has followed whiles
searching for the destination node before moving backward
on their memorized path, they eliminate any loops from it.
While moving backwards, the ants leave pheromones on
the arcs they traversed. At the beginning of the search
process, a constant amount of pheromone is assigned to all
arcs. When located at a node i an ant k uses the pheromone
trail to compute the probability of choosing j as the next
node:

o

Ti;

ifj =Nk
'r"’:'ﬁ' = Z:E,\-‘FT;!‘
0 ifj #NF 1)
When the arc (i,j) is traverse, the pheromone value
changes as follows: By using this rule, the probability
increases that forthcoming ants will use this arc. After each
ant k had moved to the next node, the pheromones
evaporate by the following equation to all the arcs: Steps
for solving a problem by ACO.
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e Present the problem in the form of sets of
components and transitions, or by a set of weighted
graphs, on which ants can build solutions.

e Define the meaning of the pheromone trails.

o Define the heuristic preference for the ant while
constructing a solution.

e If possible implement an efficient local search
algorithm for the problem to be solved.

e Choose a specific ACO algorithm and apply to
problem being solved.

e Tune the parameter of the ACO algorithm as shown
in Fig.1.

!

Initialization of

Iteration=
=until all
nodes are
dead

Final solution

Preparation of partial solution

v

— Update pheromone value

Fig.1. Step by step for Ant Colony Algorithm.

IV. PROPOSED SYSTEM
A. Preprocessing Steps
The preprocessing consists of the following steps:

Removing HTML Tags: HTML tags indicate the formats
of web pages. For instance, the content within <title> and
</title> pair is the title of a web page; the content enclosed
by <table> and </table> pair is a table. These HTML tags
may indicate the importance of their enclosed content and
they can thus help weight their enclosed content. The tags
themselves are removed after weighting their enclosed
content.

Removing Stop Words: stop words are frequent words
that carry little information, such as prepositions, pronouns
and conjunctions. They are removed by comparing the
input text with a "stop list" of words.

Removing Rare Words: low frequency words are also that
rare words do not contribute significantly to the content of a
text. This is to be done by removing words whose number
of occurrences in the text are less than a predefined
threshold.

Performing Word Stemmed: this is done by grouping
words that have the same stem or root, such as computer,
compute, and computing. The Porter stemmer is well-
known algorithm for performing this task. After the
preprocessing we select features to represent each web page
as shown in Fig.2.

Training Process

Categorizing Process
Web page

¢

Preprocessingsteps

| Preprocessing |

v v

Calculated Weight Calculated Weight
foreach text (TF- for each test text
TDF)
Construct Vector Ant Colony algorithm |
Space model ry

h 4

| Class Label |
Training
j‘tﬁs—EJ

Fig.2. Proposed System for web page classification.

B. Vector Space Model For Texts

Term Frequency (TF): Term frequency known as TF
measures the number of times a term (word) occurs in a
document.

Inverse Document Frequency (IDF): The main purpose
of doing a searching is to find out relevant documents
matching the query. In the first step all terms are considered
equally important. In fact certain terms that occur too
frequently have little power in determining the relevance. It
is to weigh down the effects of too frequently occurring
terms. Also the terms that occur less in the document can be
more relevant. The system weighs up the effects of less
frequently occurring terms.

total number of Documents
Number of Documets with term

IDF(term) = 1+log,(
&)

TF*IDF: For each term in the test document multiply its
normalized term frequency with its IDF on each document.

Vector Space Model (Cosine Similarity): From each
document the system derives a vector. The set of
documents in a collection then is viewed as a set of vectors
in a vector space. Each term will have its own axis. Using
the formula given below the system finds out the similarity
between any two documents.

T W
Cosine Similaritv=>5(i_j)=cos(}i.] )2#
W LW -
' N ©))
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C. Ant Colony Algorithm for Classification
A feature term of test documents is regarded as a node in
the algorithm. All ants are divided into several clusters.
Ants which have same category information in the same
cluster traverse all of the nodes. The numbers of the ants in
one type colony determine ants crawling iterations of this
type. A class path Iwhich can describe the optimum of
this class will be generated after some a type of ants K have
completed all the nodes. The classification result will come
out by comparing pheromone concentrations b in their own
roads I, after all of ant’s iteration. The classification k
described by the road Iywho has the max pheromone
concentration is the class of this text. There need the three
steps. Determination the next node of the road: The next
node of the road is determined by both similarity and
transition probability of current node. The similarity of a
node can be calculated using formula (3) above, the
transition probability can be calculated using formula (4) as
follows.
1
PE‘J. - hrTi (4)
Calculating the pheromone to be updated after getting
some a node j
T, =pT; HAT; (5)
The symbol & 7; is equal to w;; which is the weight of

term j belonging to category k above.

Finding the optimal covering collection in all of them
(optimal path) of categories. Every category covering
collection contains all nodes in the optimal path of this
category. The optimal covering collection is the path whose
similarity with text category is the closed. The similarity of
every path and text category can be calculated by
pheromone concentration how many pheromones in unit
distance. The formula (6) is the calculating of pheromone.

_ Ifn

T

by (6)
D. Classification Algorithm

Stepl: Divide all ants into m groups (m is the number of
category) according to categories. Feature terms of testing
documents are hashed randomly.

Step2: Iteration process

Fork=1tom

Every ant in ant colony of class k (ay) traversals all nodes
sequence. Pheromone value of every node is initialized into
10 equally. Select a starting node randomly and start to
crawl after releasing the pheromonerl.

The set of cover point I is initialized into empty set @,

I={}
Do while (there is un-iterated ant in the population)

The next node j is selected based on the max value of x
which is product of similarity with current node i and
transition probability.

For the formula of x=Sxp;, the value of S and p;; can be
calculated by formula (3) and formula (4).

If (x < the standard value) Then
Crawling of this ant is ended
Else

Accessing node j and updating the pheromone of j by
formula (5)

I = 1 u{j}, updating the covering collection | (maybe get
rid of redundant node element

End if
Loop

Getting the covering collection of class k to this document,
Ik: {ll, |2, ey In}

Calculating the pheromone concentration using formula (6)
Next k

Step 3: The category (a) of the covering collection (I)
accorded by Max(by) is the text’s category.

V. EXPERIMENTAL RESULT

In this paper, there are 250 web pages are selected in the
experiment, 160 of which are training corpus including
thirty for business, thirty on sports, thirty for entertainment
, forty of science, thirty for health and 90 of which are
testing ones. Every testing document is classified by
iterative computation in training process used the
classification algorithm above. Classification results are
evaluated by precision and recall rate which are accepted
internationally. In this system, the classification accuracy
is approximately 76% at the number of ant (100) and
standard value (0.58).

VI. CONCLUSION

We have described an approach for the classification of
web pages that uses the different web pages. The results
obtained are quite encouraging. This approach could be
used by search engines for effective categorization of web
pages. We have currently used our approach to categories
the web pages into very broad categories. The same
algorithm could also be used to classify the pages into more
specific categories by changing the feature set.
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