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Abstract— We see Internet pages as a group of incoherent 

information presented together as single unit rather than a single 

cohesive block of information. Most of e-Newspaper websites consist 

of 30-40% of news related information and rest are the 

advertisements, link to external websites, copyright information etc. 

User finds it arduous to focus on news content, and many at times it 

becomes disturbing. There are many search-oriented applications 

such as topic specific search application, filtering of actual textual 

content from surrounding page clutter. In this paper we proposed a 

novel approach that extracts real content from new web pages in an 

unsupervised fashion. Our method utilizes the web page 

segmentation technique to partition the web page into incoherent 

visual blocks. Artificial neural network is used as classifier to 

discriminate the visual block based on their features. The main 

content blocks are filtered from the web page and user is presented 

with clean news web page. Empirical evaluation of our system shows 

that ANN classifier gives 96.03% accuracy for web content 

identification that results in accurately filtering of the web page 

content. 

Keywords—Artificial Neural Network, Web Page Segmentation, 

Visual Blocks, Cosine Similarity. 

 

I.      INTRODUCTION  
 

Web news page can be viewed as a non-coherent group of 
unrelated news items along with huge amount of noise like 
advertisement, links to related news, copyright claimant etc. 
Figure 1 shows a sample of Web news page. In this page, the 
actual content of news covers almost 30-40% of the complete 
page and the noise occupies nearly half of the page. Efficiently 
extracting high-quality content from Web news page is crucial 
for many Web applications such as information retrieval, 
automatic text categorization, topic tracking, machine 
translation, abstract summary, helping end users to access the 
Web easily over constrained devices like PDAs, mobile 
phones. The extracted content can become the basic data for 
the further analysis. Various researchers have focused on 
Content extraction from e-Newspaper websites. [1][2][3][4][5] 
[6][7]. 

In this paper we present an approach that extract the main 
content from the news web pages. We mainly deal with Indian 
newspaper websites written in English. Since, our results will 

be used by other real life application hence the accuracy of 
information identification is important. The identification of 
the actual content of news in the Web page is a relatively easier 
for human by making use of his intellect and seeing the visual 
clues. However it is really difficult for the machine to 
automatically identify the real content. 

There have been many approaches existed to extract 
content from Web page [8]. These approaches can be divided 
into three categories based on the techniques used: 

1) A wrapper can be generated by wrapper induction 

system for web content extraction [8]. However the 

wrapper generated for one web site can’t be used for 

other, hence it becomes website specific. This is a 

major limitation of wrapper.  

2) Some approaches use web mining techniques, such 

as classification and clustering, to extract content 

from Web news page such as [1][2]. The accuracy 

of these systems is better. However most of these 

techniques rely on human intervention and the 

complexity of the underlying algorithms is high, so 

this class of approaches has limited ability for 

scalable extraction. 

3) Some approaches extract content from Web page 

based on statistics such as [3][4]. These approaches 

can usually perform the extraction in an 

unsupervised fashion. However most of them rely 

on some weights or thresholds that are usually 

determined by some empirical experiments.  

 

We used the third approach where the web contents are 

identified based on their visual and spatial features. We used 

the techniques of learning by example, where Artificial Neural 

Network classifier is trained on the dataset to identify the main 

content and noise content of the web page.  

The rest of this paper is organized as follows: The next 

section outlines related work; In section III, we will provide 

the details of our system; In section IV, our experiments and 

results will be discussed; Section V concludes with some final 

remarks and directions for future work. 
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Fig 1: Web page of The Times of India web site showing presence of advertisements, external links, internal links with main content uploaded on 4th June 2016.
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II. RELATED WORK 

Web page can be viewed as collection of non-overlapping 

blocks and can be easily identified as main content, 

advertisement, navigation panel, copyright information etc. 

Earlier researches on web content categorization showed that 

the block analysis can be used in information retrieval tasks 

such as searching, classification and clustering. Researchers 

have worked in the area of Web content extraction using web 

mining techniques basic three approaches have been studied.  

 

A. Wrapper induction 

Chang et. al. [13] presented a detailed survey on the major 

Web data extraction approaches and compares them in three 

Dimensions: the task domain, the automation degree, and the 

techniques used. Some of the well known wrappers developed 

by researches using supervised method are:  WIEN [14], 

STALKER and SoftMealy [15]; semi-supervised method are : 

IEPAD [16] and OLERA [17]; and unsupervised method are 

Dela [18], RoadRunner [19], and EXALG [20]. 

 

B. Using Web mining techniques 

Many researchers have used web mining techniques for 

content extraction. Ziegler et. al.[1] presented an approach to 

extract real content from Web news pages using a particle 

swarm optimizer (PSO). Gibson et. al. [2], presented another 

approach for identifying content from a Web page using a 

sequence labeling technique. The content of a Web page is 

identified by using a Conditional Random Field sequence 

labeling model. Reis et. al.[5] in their work used traditional 

hierarchical clustering techniques to extract the desired news 

from the Web news sites. Mc Keown et. al. [6] presented an 

article on content extraction using machine learning program 

Ripper. 

 

C. Based on Statistics 

Content extraction can also be performed based on statistics. 

Lin et. al. [7] proposed an approach to partition a Web page 

into several content blocks according to HTML tables, and 

discovered informative content blocks using statistics based on 

the occurrence of the features (terms) in the set of pages. 

Gupta et. al. [4], used DOM tree to navigate the page 

recursively for content extraction. They applied a series of 

filtering techniques to remove and adjust specific nodes and 

leave only the content. The filters are based on statistics on 

some features of nodes such as link-to-text ratio. Prasad et. al. 

[3] developed a heuristic technique CoreEx for extracting the 

main article from Web news pages. CoreEx traverse the DOM 

tree of the page and scores every node based on the amount of 

text, the number of links it contains and additional heuristics.  

 

III.     NEWS WEB PAGE FILTERING SYSTEM 

The first phase, we takes web page as input and parse the tree 

structure using top-down approach by using the functions and 

methods of Document Object Model (DOM) API (Application 

Programming Interface). DOM API used to traverse, modify 

and delete the tree structure of the web page elements even at 

run time. In the top down approach the traversal begins from 

the root node of the web page then child nodes are recursively 

traversed until it reaches a level where the node size is below 

the maximum threshold size of the node (25% of the screen 

space). However, if the size of splitting node reaches below the 

minimum threshold size (5% of the screen space) then it is 

merged with its sibling nodes to form a leaf node. The leaf 

nodes obtained after segmentation of the web page are the non-

overlapping blocks [12].  

In the Second phase of the features are obtained after analyzing 

the web page blocks [21]. These features are segregated into 

five different categories and analyzed their significance for 

web page block identification. The categories are:  

1. Spatial features – it is related to the positioning information 

of the visual block with reference to the web page. 

2. Formatting features – it represents the formatting style 

applied on the visual block. 

3. Content features & Hyperlink features - Content features are 

related to information in terms of text, image, hyperlink and 

table contained inside the block. 

4. Embedded features - Web page usually includes few external 

objects that are embedded in the web content. These embedded 

objects may belong to the same domain or another domain. 

In the Block identification phase the features extracted from 

second phase is used for classification. We used learning by 

example approach where the dataset is manually pre labeled 

with class and trained to build a model. Each block is 

represented in pair (x, y), where x is set of features of the block 

and y is the class. 

In this work we used feed forward Neural Network (ANN) to 

train our model. Artificial Neural Networks (ANN) is one of 

the best machine-learning algorithms for solving problems that 

can’t be solved using conventional algorithm. When the new 

input is provided to the ANN model, it produces an output 

similar to the closest matching training input pattern [12]. In 

neural network model architecture, each node at input layers 

receives input values, perform processing and send it to the 

next layer. 

The key feature of neural networks is that it learns the 

input/output relationship through training. The response of the 

neural network is reviewed and the configuration is refined 

until the analysis of the training data reaches a satisfactory 

level. In the current system neural network receives 21 inputs 

and gives 2 outputs with two intermediate layers. 

In the last phase, the content marked as main contents are 
filtered from the list of visual blocks. These blocks are 
rearranged accordingly to fit the browser window. The news 
web page user is presented a clean news web page.  
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Fig 2. Methodology used in the study 

 

IV.      EXPERIMENT  

Experiment is conducted on the dataset prepared with 350 
news web pages from 40 different web sites comprising of five 
different categories i.e., science, academics, fiction, sports and 
news, giving total 800 visual blocks. These blocks are then 
manually labeled as pure main content, pure noise content and 
mix of noise and main content. 

We implemented the model using feed forward Artificial 
Neural Network classifier. We evaluated the results using 
different evaluation measures such as Accuracy, Precision, 
Recall, F-Measure.   

To derive the identification of each block, we have used the 

approach of learning by example, where the dataset is manually 

pre labeled with class and trained to build a model. Each block 

is represented as (x, y), where x is set of similarity measure of 

each block and y is the class. In this paper we have used 

Artificial Neural Network (ANN) techniques to train the 

model. 

To test the classifier predictive capability evaluation measure is 

computed using confusion matrix as shown in Table I. The 

confusion matrix is the table of size m by m where m is the 

total number of class in the dataset, where each row depicts the 

actual outcome or class given by the classifier and each column 

depict predicted outcome or class. True Positive (TP) and True 

Negative (TN) are indicators of correctness of the classifier. 

Whereas, True Negative (TN) and False Positive (FP) are 

indicators of error or mislabeled tuples [11]. 

Table 1. Confusion Matrix 

  Predicted Class Total 

  Yes No First 

Actual 

Class 

Yes TP FN P 

No FP TN N 

 
Total P’ N’ P+N 

 

The accuracy of classifier is the percentage of test tuples that 

are correctly classified by the classifier. 

𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 =
(𝑇𝑃+𝑇𝑁)

(𝑃+𝑁)
    (1) 

Precision is a measure of exactness means percentage of tuples 

labeled as positive. 

𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 =
(𝑇𝑃)

(𝑇𝑃+𝐹𝑃)
   (2) 

Recall is a measure of completeness means percentage of 

positive tuples labeled as positive. 

𝑅𝑒𝑐𝑎𝑙𝑙 =
(𝑇𝑃)

(𝑇𝑃+𝐹𝑁)
   (3) 

F-measure is a combination of precision and recall. 

𝐹 − 𝑀𝑒𝑎𝑠𝑢𝑟𝑒 =
(2 𝑥 𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 𝑥 𝑅𝑒𝑐𝑎𝑙𝑙)

(𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛+𝑅𝑒𝑐𝑎𝑙𝑙)
     (4) 

We have used feed forward neural network, where the input 

layer has three neurons and output layer has two neurons. The 

sigmoid activation function is used to train the model and 

performance is evaluated after performing five-fold cross 

validation. Table II shows the efficiency of the classifier 

depicted in terms of evaluation measures. 

Table 2.Accuracy Measure of Classifier 

Feature set Accuracy Precision Recall F-

Measure 

Feed Forward 

Neural Network 

0.9603 0.8832 0.9295 0.9056 

 
The result depicts that tool provide considerable results in 

terms of classification of block type and hence can be used for 
informative content filtering for providing news web page user 
a clean pure news content. 

V.      APPLICATION OF BLOCK FILTERING SYSTEM 

The block filtering system plays a significant role in 
various web applications. The output of the model can be 
utilized for web content personalization, content segregation, 
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search engine crawlers, viewing the web page on small screen 
device etc. 

Block identification can be utilized for topic specific search 
where user is interested in finding the useful content related to 
any topic from different web site. The main content from 
different web sites can be clubbed and displayed to the user. 

Another useful application of block identification is 
displaying selective content of web site on small screen 
devices. Due to limited screen space, main content and internal 
links information is sufficient to be displayed to the user. 

CONCLUSION 

In this paper we presented the news web page content 
filtering system that extracts main news content from the web 
page. We also developed a tool for this. We tested the tool 
through experiment using the data sets. From the experimental 
results we conclude that the tool provides high precision in 
classification of informative and non-informative content of the 
web page and hence is suited for segregating and informative 
content filtering.  
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