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Abstract
As the amount of information on the web is increases day by day, 
organizing this information could be a necessary requirement.
Data mining method is to extract information from a data set 
and transform it into an understandable structure for further use. 
Web content mining is the mining, extraction and integration of 
helpful data, information and knowledge from Web page contents.
As each component in a Web page like HTML tags and terms is 
taken as feature, dimension of the classification problem becomes 
too high to be resolved by well known classifiers decision trees 
and support vector machines etc. So there is a need for efficient 
methods to select best features to reduce feature space of the 
Web page classification problem.In this survey, the aim is to use 
a another optimization technique to select best features for Web 
page classification problem.The survey of Web page classification 
problem and various optimization techniques are performed in 
this paper.
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I. Introduction
Data mining is defined as the process  of discovering useful  patterns 
or knowledge from  data  sources (e.g.databases, videos, texts, 
images, the Web, etc.). The patterns must be valid, potentially 
useful,  and understandable.Generally, data mining uses structured 
data stored in relational tables,  flat files or spread sheets in the 
tabular form.Within the growth of the Web and text documents, the 
Web mining and text mining are becoming increasingly important 
and popular. 
Web content mining is to extracts or mines useful information 
or knowledge from Web page data. For example, they can 
automatically classify and cluster Web pages according to their 
topics. These type of tasks are similar to those in traditional data 
mining.They can also discover patterns in Web Pages to extract 
useful data such as descriptions of products, postings of forum etc. 
for many purposes.Furthermore,they can mine customer reviews 
and forum postings to discover consumer sentiments etc.These 
are not traditional data mining tasks.
Classification consists of assigning a class label to a set of 
unclassified cases. Supervised Classification is that where the set of 
possible classes is known in advance. Unsupervised Classification 
is where the set of possible classes is not known.After classification 
the step is to assign a name to that class. The classification process 
is correspondingly divided into two phases training when a 
classification model is built from the training set and testing when 
the model is evaluated on the test set. In the training  phase the 
algorithm has access to the values of both  predictor attributes   
and the goal attribute for all examples of the training set, and 
it uses that information to build a classification model. Various 
statistical and machine learning techniques  for classification are  
k-Nearest Neighbor approach , Bayesian  probabilistic  models, 
inductive rule learning , support vector  machines ,decision trees 
and neural networks [15].

A. Web Page Classification
With the rapid growth of the World Wide Web (WWW) there is 
an increasing need to provide automated assistance to Web users 
for Web page classification and categorization.Such assistance is 
helpful in organizing the vast amount of information returned by 
keyword-based search engines or in constructing catalogues that 
organize web documents into hierarchical collections. However 
it is difficult to meet without automated web-page classification 
techniques due to the labor-intensive nature of human editing. 
On a first glance web-page classification can borrow directly 
from the machine learning literature for text classification. 
The web pages have their own underlying embedded structure 
in the HTML language. They typically contain noisy content 
such as advertisement banner and navigation bar. If a pure-text 
classification method is directly applied to these pages, it will 
incur much bias for the classification algorithm making it possible 
to lose focus on the main topics and important content. Thus a 
critical issue is to design an intelligent preprocessing technique 
to extract the main topic of a Web page.

B. The general Problem of Web Page Classification
The general problem of the web page classification can be divided 
into multiple sub-problems such as subject classification, functional 
classification and other types of Classification.

Subject Classification :- Subject classification is concerned 1. 
about the subject or topic of the web page. For e.g., categories 
of online newspapers like finance, sport, technology, are 
instances of subject classification.
Functional classification:-Functional classification is 2. 
concerned with function or type of a Web page. For eg. , 
determining a page is a “personal homepage” or a “course 
page” is an instance of a functional classification.
Based on the number of classes in the problem, the 3. 
classification  can be divided into binary classification and 
multiclass classification. Binary Classification:- In binary 
classification there is only one class label. The Classifier looks 
an instance and assigns it into the specific class or not. Here 
instances of the specific class are called as relevant instances, 
and the others are named as non-relevant instances. Multi 
class Classification :-If there are more than one class, this is 
called as multiclass classification.Classifier also assigns an 
instance to one of the multiple classes.
Based on the number of classes that can be assigned to an 4. 
instance, the classification can be divided into single-label 
classification and multilabel classification:-Single-label 
Classification:-In single-label classification,only one class 
label is to be assigned to every instance, while in multi-
label classification; more than one class can be assigned to 
an instance.When a problem is multi-class,e.g four-class 
classification, it means four classes are involved  Arts, 
Business, Sports and Computers. It can  either be single-label, 
exactly where one class  label can be assigned to an instance.
Multi-label Classification:- multi-label, where an instance can 
related to any one, two or all of the classes.  
Based on the type of class assignment, the classification can 5. 



IJCST  Vol. 5, ISSue 2, AprIl - June 2014  ISSN : 0976-8491 (Online)  |  ISSN : 2229-4333 (Print)

w w w . i j c s t . c o m 72   InternatIonal Journal of Computer SCIenCe and teChnology

be divided into hard classification and soft classification.
Hard Classification :-In hard classification , an instance can 
either be or not be in a particular type of class, without an 
intermediate state; while in soft classification , an instance 
can be predicted to be in some class with some likelihood 
(often a probability distribution across all classes).
Based on the organization of categories, the Web page 6. 
classification can also be divided into flat classification and 
hierarchical classification. In the  flat classification, categories 
are considered as parallel, i.e., one category does not supersede 
another. But in hierarchical classification categories are 
organized in a hierarchical tree-like structure, in which each 
category may have a number of subcategories.

       
Fig. 1: Types of Classification [7]

Classification of web content is different in some aspects as 
compared with text classification. The uncontrolled nature of web 
content presents additional challenges to web page classification 
as compared to traditional text classification. The web content is 
semi structured and contains formatting information in form of 
HTML tags. A web page consists of hyperlinks to point to other 
pages. This interconnected nature of web pages provides features 
that can be of greater help in classification. First all HTML tags 
are removed from the web pages including punctuation marks. 
The next step is to remove stop words as they are common to all 
documents and does not contribute much in searching. In most 
cases a stemming algorithm is applied to reduce words to their 
basic stem. One such frequently used stemmer is the Porter’s 
stemming algorithm. Machine learning algorithms are then 
applied on such vectors for the purpose of training the respective 
classifier. The classification mechanism of the algorithm is used to 
test an unlabelled sample document against the learnt data. In this 
approach user deal with home pages of organizational websites. 
A neatly developed home page of a web site is treated as an entry 
point for the entire web site. It represents the summary of the 

rest of the web site. Many URLs link to the second level pages 
telling more about the nature of the organization. The information 
contained the title, meta keyword, meta description and in the 
labels of the A HREF (anchor) tags are very important source 
of rich features. In order to rank high in search engine result site 
promoters pump in many relevant keywords etc. This additional 
information can also be exploited. Most of the homepages are 
designed to fit in a single screen. The number of  factors discussed 
above contribute to the expression power of the home page to 
identify the nature of the organization.    

II. Literature Review                     
Selma Ayse Ozel et al. in the paper [1] they propose a genetic 
algorithm to select best features for Web page classification 
problem to improve accuracy and run time performance of the 
classifiers. The increase in the amount of information on the Web 
has caused the need for accurate automated classifiers for Web 
pages to maintain Web directories and to increase search engines’ 
performance. To determine whether a Web page belongs to a 
specific class (e.g., a graduate student homepage, a course page, 
etc.) or not, a classifier needs to have “good” features extracted 
from the Web pages. As every component in a Web page such as 
HTML tags and terms can be taken as a feature, dimension of 
the classification problem becomes too high to be solved by well 
known classifiers like decision trees, support vector machines, etc. 
To decrease the feature space, a genetic algorithm that determines 
the best features for a given set of Web pages is developed. It is 
found that when features selected by our genetic algorithm are 
used and a kNN classifier is employed, the accuracy improves 
up to 96%.
Esra Sarac et al. in the paper [2] they have introduced that increase 
in the amount of information on the Web has caused the need 
for accurate automated classifiers for Web pages to maintain 
Web directories and to increase search engine performance. 
Every tag and every term on each Web page can be considered 
as a feature there is a need for efficient methods to select best 
features to reduce feature space of the Web page classification 
problem. The aim of this paper is to apply a recent optimization 
technique namely the firefly algorithm (FA) to select best features 
for Web page classification problem. The Firefly Algorithm (FA) 
is a metaheuristic algorithm, inspired by the flashing behavior of 
fireflies.Using FA to select a subset of features and to evaluate 
the fitness of the selected features J48 classifier of the Weka 
data mining tool is employed. Web KB and Conference datasets 
were used to evaluate the effectiveness of the proposed feature 
selection system.Observation is that when a subset of features 
are selected by using FA, WebKB and Conference datasets were 
classified without loss of accuracy even more time needed to 
classify new Web pages reduced sharply as the number of features 
were decreased.
Basem O. Alijla et al. in the paper [3] they have introduced that 
Intelligent Water Drops (IWD) algorithm is adapted for feature 
selection with Rough Set (RS). Specifically, IWD is used to search 
for a subset of features based on RS dependency as an evaluation 
function. The resulting system, called IWDRSFS (Intelligent 
Water Drops for Rough Set Feature Selection), is evaluated 
with six benchmark data sets. The performance of IWDRSFS 
are analysed and compared with those from other methods in 
the literature. The outcomes indicate that IWDRSFS is able to 
provide competitive and comparable results. In summary, this 
study shows that IWD is a useful method for undertaking feature 
selection problems with RS.
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III. Existing Optimization Algorithms for Feature 
Selection
The various Optimization Algorithms for feature selection are 
Firefly Algorithm(FA), Genetic Algorith (GA), Ant Colony 
Optimization(ACO), Particle Swarm Optimization(PSO), 
Intelligent Water Drops(IWD) are following :- 

Fig. 3: Types of Optimization Algorithms

A. Firefly Algorithm (FA)
Firefly algorithm is a based wrapper technique which finds the best 
features for Web pages, to make fast and accurate classification. 
Firefly Algorithm (FA) is a recent search and optimization 
technique, which was first introduced by Xin-She Yang in 2008 
[10]. The primary purpose for a firefly’s flash is to act as a signal 
system to attract other fireflies.
The algorithm constitutes a population-based iterative procedure 
with numerous agents (perceived as fire flies) concurrently solving 
a considered optimization problem. Agents communicate with each 
other via bioluminescent glowing which enables them to explore 
cost function space more effectively than in standard distributed 
random search. Intelligence optimization technique is based on 
the assumption that solution of an optimization problem can be 
perceived as agent (firefly) which glows proportionally to its quality 
in a considered problem settings.Consequently each brighter firefly 
attracts its partners (regardless of their sex),that makes the search 
space being explored more efficiently.
The main rules of the algorithm are as follows:

All fireflies are unisex and they will move towards more • 
attractive and brighter ones regardless of their sex. 
The degree of attractiveness of a firefly is proportional to its • 
brightness, Also the brightness may decrease as the distance 
from the other fire flies increases due to the fact that the air 
absorbs light. If there is not a brighter or more attractive fire 
fly than a  particular one it will then move randomly. 
The brightness or light intensity of a fire fly is determined by • 
the value of the objective function of a given problem. 

B.  Genetic Algorithm (GA)
GA is an evolutionary based stochastic optimization algorithm 
with a global search potential proposed by Holland in 1975 [11]. 
GAs are among the most successful class of algorithms under EAs 
which are inspired by the evolutionary ideas of natural selection. 
They also follow the principles of Charles Darwin Theory of 
survival of the fittest. However, because of its outstanding 
performance in optimization, GA has been regarded as a function 
optimizer. Algorithm begins by initializing a population of solution 
(chromosome).It comprises representation of the problem usually 

in the bit vector form. Then for each chromosome evaluate the 
fitness using an appropriate fitness function suitable for the problem 
.Based on this ,the best chromosomes are selected into the mating 
pool, where they undergo cross over and mutation thus giving 
new set of solutions(offspring). The GA-based feature selector 
determines the best weight for each feature to find the most similar 
feature vector to the positive Web pages in the training dataset. 
GA includes Reproduction , Crossover, Mutation and  Inversion 
operators. 

Reproduction is a process in which a new generation  of • 
population is formed by selecting the fittest individuals in 
the  current population.  
Crossover is responsible for producing new offspring by  • 
selecting two strings and exchanging portion of their structures. 
The new offspring may replace the weaker  individuals in the  
population. 
Mutation is a local operator which is applied with a very low • 
probability of occurrence.Its Function is to alter the  value of 
a random position in a string.

Inversion is the  process which  inverts the order of elements 
between two randomly chosen points on the string

C. Ant Colony Optimization (ACO)
ACO is among the most successful swarm based  algorithms 
proposed by Dorigo & Di Caro in 1992 [12]. It is  a probabilistic 
method for solving computational problems, that can be reduced to 
find good paths through graphs.It is inspired by the behavior of ants 
in finding paths from  the colony to the food.As in the real World, 
ants initially wander randomly, after finding food, they return to 
their colony while  laying down pheromone trails.  
If other ants find such a path, they do not keep traveling at random, 
but they rather follow the trail, returning and reinforcing it if 
they eventually find food. However, the pheromone trail starts to 
evaporate over time, therefore it reducing its attractive strength.
More the time to travel down and back again for ant, more will 
be evaporation of pheromones. A short path, by comparison, gets 
marched over faster, thus the pheromone density remains high as 
it is laid on the path as fast as it can  evaporate. The Pheromone 
evaporation also has the advantage of avoiding the convergence 
to a locally optimal solutions. If there were no evaporation at all, 
then the paths chosen by the first ants would tend to be excessively 
attractive to the following ones. In such case, the exploration of 
the solution space would be constrained. So, when one ant finds a 
short path from the colony to a food source (i.e., a good solution), 
other ants are more likely to follow that same path, and positive 
feedback eventually leaves all the ants following a single path.

D. Particle Swarm Optimization (PSO)
Is a computational intelligence oriented, population-based, 
stochastic, global optimization technique proposed by Kennedy 
and Eberhart in 1995 [13]. It is inspired by the social behavior of 
bird flocking and fish schooling. 
PSO has been applied to many engineering problems due to its unique 
searching Mechanism, simple concept, computational efficiency 
and easy implementation. It utilizes a “population” of particles 
that fly through the problem hyperspace with given number of 
velocities. At each iteration, the velocities of the individual particles 
are stochastically adjusted according to the historical best  position 
for the particle itself and the neighborhood best position.
Both the particle best and the neighborhood best are derived  
according to a user defined fitness function. Movement of each 
particle naturally evolves to an optimal or near-optimal solution. 
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PSO is not largely affected by the size and nonlinearity of the 
given problem, and can converge to the optimal solution in many 
problems where most analytical methods fail to converge.  
Each particle (population member) in the swarm correspond to a 
solution in a high-dimensional space with four vectors , its current 
position, best position found so far, the best position found so far 
by its neighborhood and its velocity and adjusts its position in the 
search space based on the best position reached by itself (pbest) 
and its neighbor (gbest) during the search process. 
Steps in PSO algorithm can be explained as below: 

Initialize the swarm by assigning a random position.  1. 
Estimate the fitness function for each particle.  2. 
For each individual particle, compare the particle‘s fitness 3. 
value with its pbest.When the current value is better than the 
pbest value, then set this as pbest and the current particle‘s 
position, xi, as pi.  
Identify the particle that has the best fitness value. This fitness 4. 
function identified as gbest, pg 
Revise the velocities and positions of all the particles using 5. 
(1) and (2).  
Repeat steps 2–5 until a sufficiently good fitness value.6. 

E. Intelligent Water Drops Algorithm (IWD)
IWD is an innovative population based method proposed by Hamed   
Shah-hosseini  in 2007[14]. The intelligent water drops (IWD) 
algorithm is a new swarm-based optimization algorithm inspired 
from observing natural water drops that flow in rivers. Based on the 
observation on the behavior of water drops, an artificial water drop 
is developed which possesses some of the remarkable properties 
of the natural water drop. 

This Intelligent Water Drop has two important properties:  
The amount of the soil it carries now, is Soil  1. 
The velocity that it is moving now, is  Velocity 2. 

During the journey of IWD from source to destination, it travels 
through the environment from which it removes some soil, with 
gain in speed. During journey from its current location to its next 
location,  IWD velocity is increased by the amount non-linearly 
proportional to the inverse of the soil between the two locations. 
Then, a path with less soil lets the IWD become faster than a 
path with more soil. An IWD collects soil during its trip in the 
environment which is collected from the path going towards the 
destination. The amount of soil added to the IWD is non-linearly 
proportional to the inverse of the time needed for the IWD to pass 
from its current location to the next location. This time interval is 
calculated by the simple laws of physics for linear motion. So the 
time taken is proportional to the velocity of the IWD and inversely 
proportional to the distance between the two locations.IWD prefers 
the paths with low soils than paths with higher soils. To  implement  
this behavior  of  path  choosing, the uniform random distribution 
is used among  the soils of  the available paths such  that  the 
probability of  the next path  to choose  is inversely proportional to 
the soils of the available paths. to the soils of the available paths. 
The lower  the  soil  of  the path , the more chance it has for being 
selected by the IWD.

IV. Comparative Analysis of various Optimization 
Algorithms
This section presents a comparative analysis of the algorithms seen 
so far in terms of the representation, operators, areas of application 
and control parameters.

Table 1: Comparison of Optimization Algorithms
Name of
Algorithm Representation Operators Areas Of Application Control Parameters

GA

Binary,real no:s, 
permutation of elements, 
list of rules, program 
elements, data structure, 
tree, Matrix 

Crossover, mutation, 
selection, Inversion , 
Gene Silencing

optimization problems in data mining and 
rule extraction, pattern recognition,Web 
page classification system ,structural 
optimization, decision thresholds for 
distributed detection in wireless sensor 
networks.

Population size, max.
generation number, 
cross over probability, 
mutation probability, 
length of chromosome, 
chromosome encoding

ACO Undirected graph 
Pheromone Update 
and Measure, trail 
evaporation 

TSP Problem,classification problem in 
data mining, digital image processing, 
dynamic problem of data network routing 

number of ants ,iterations 
,pheromone evaporation  
rate, amount of 
reinforcement

PSO D dimensional vector for 
position ,speed,best state

initializer, updater and 
evaluator.

Edge detection in noisy images,
feature selection, web service 
composition course composition, 
Anomaly detection, color image 
segmentation , sequential ordering 
problem, Extracting rules from fuzzy 
neural network, machinery fault detection

number of particles, 
Dimension of particles, 
Range of particles, Vmax, 
Learning factors: c1c2, 
inertia weight , maximum 
number of iterations

IWD Graph
Static,dynamic 
,velocity,local and 
global soil

Multidimensional Knapsack 
problem (MKP), MANET Routing 
algorithm, Travelling salesman 
problem (TSP) , texture feature selection, 
Optimizing routing protocol, Rough set 
feature selection

Static and dynamic 
parameters,amount of 
soil,no. of iterations,no. of 
water  drops,fitness value

FA Flashing behavior of 
fireflies

Population,
Light intensity 
,objective function,
attractiveness

Digital Image Compression and Image 
Processing,Feature selection and fault 
detection, Antenna Design, Structural 
Design, Scheduling and TSP, Parameter 
Optimization of SVM, Clustering.

Population of fireflies,max 
generation,new 
solution,best firefly
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V. Conclusion and Future Work
In this paper, web page classification problem and various 
optimization techniques are analyzed, which finds best n features 
for classification to reduce time required for the classification of the 
unseen Web pages. It is observed that the amount of information 
on the Web increases day by day and has caused the need for 
accurate automated classifiers for Web pages to maintain Web 
directories and to increase search engine performance. Every tag 
and every term on each Web page can be considered as a feature 
there is a need for efficient methods to select best features to reduce 
feature space of the Web page classification problem. Web page 
classification is the type of supervised learning problem that aims 
to categorize webpage into a set of predefined categories based 
on labeled training data. Number of techniques have been studied 
for web page classification but due to the rapid growth of data on 
internet still there is a need of efficient technique which will speed 
up the web page classification process and give the optimized 
results.So another optimization technique for feature selection will 
be used that will also improve the classification accuracy.These 
issues have motivated further research in this area.
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