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Abstract- Web pages not only contains useful information, but also many features to improve readability and presentation 

which end up distracting the relevant content as well as occupying more precious memory space. It becomes even more 

problem while stored in limited mobile cache and prefetch area. While caching and prefetching or when a page is used 

repeatedly these unnecessary content, called noise such as banner, advertisements, copyright, background images and license 

information etc. occupy more space, bandwidth while it doesn’t add any value to the user of actual content. Eliminating such 

noises helps in overall performance improvement of mobile caching, and perfecting. If such noises are not removed, they will 

become nuisance in web content mining as well. There are many contents which can be identified as noise and there are many 

techniques to remove them. This paper identifies and removes irrelevant noises in web pages such as background images, 

search panel, copyright, license information, advertisement. Removing image heavy contents reduces cache memory 

utilisation, improves performance of content rendering considerably. Care is taken only to remove noises identified and leave 

the useful contents intact. A brief over view of noise removal and its benefits are discussed in this paper. 

Keywords: Noise reduction, web content extraction, caching, pre-fetching. 

I. INTRODUCTION 

 

Exploding growth of web content available in World Wide 

Web contains both core information as well as non-essential 

information which are there to improve user experience. 

However, with smart phones being available with everyone, 

with the challenge of making relevant contents available 

quickly to the mobile users with limited resources, 

necessitates that unwanted contents are removed and only 

relevant contents are presented. These non-core content 

called noise also occupies precious mobile cache and 

prefetch memory. Hence it is essential to identify and 

remove noises while keeping the useful content. Irrelevant 

details in webpage causes serious issues in web mining too 

[1]. Hence it is important to identify and remove all such 

noises.  

Noise refers to less important, irrelevant or unnecessary 

information, which is not part of the main content of a web 

page [2]. In web environment noise can be categorised in to 

two groups [3, 4]. They are local noise and global noise. 

Local noise is also known as intra page noise. It deals with 

noisy elements within a web page. It includes advertising 

segments, banners, background images, copy right 

information, licence etc. Global noise is also known as inter 

page noise. It includes objects like mirror sites, redundant 

web pages and old version web pages.  

There are various studies on identifying noises and removing 

them such as A user centric approach towards learning noise 

in web data [5], Automatic web page segmentation and noise 

removal for structured extraction using path sequences [6], 

Noise removing from web pages using neural network [7], 

Hyper clique-based (HC) cleaner [8], A comprehensive data 

cleaning system [9], Outlier detection method [10,11], 

Distance based [12,13,14], Density based [15] and 

Clustering based methods for enhancing data analysis with 

noise removal [16], Clustering high dimensional data sets 

(CLUTO) [17], Local Outlier Factor(LOF) [18], Document 

Objet Model (DOM) analysis and Natural Language 

Processing (NLP) [19]  etc. 

This paper focuses only on removal of local noises present 

within a page for mobile cache memory optimisation 

purposes. Most of the webpage’s main informational block 

is only one third to half of the page, and rest are surrounded 

by the noises such as advertisements, banners, navigational 

links, copyright tags, decorative images and privacy 

statements [20]. Useful content should be extracted without 

any loss of information and rest of the content which is noise 

can be removed. In this paper we identify noises one by one 

and remove them. It improves cache memory and prefetch 

memory and also improves performance while presenting 

content in a limited resource environments like Personal 

Digital Assistants (PDA), handheld devices and mobile 

screens.  
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The rest of the paper is organized as follows: Section II deals 

with identifying and removing noise, Section III describes 

performance evaluation, Section IV presents the results and 

discuss the performance evaluation and Section V concludes 

the paper of the proposed solution. 

II. IDENTIFYING AND REMOVING NOISE 
 

Noise removal process has got few steps to identify and 

remove noise content information from web pages. 

Minimum four different categories of noise pattern may be 

present within web pages of any web site. Noise pattern such 

as banners including search panels, advertisements, 

decorative noises like back ground images, copy right and 

privacy notices can be structured by using various patterns 

of tags. The HTML tags such as <DIV>, <TABLE> etc. are 

used to detect noise patterns in a web page.  

The processes with noise removal are pictorially represented 

as follows 
 

The following noises are identified and removed. 

1. Removal of Background images 

Background images are the images mainly used for 

decorative purposes in a web page. The absence of these 

images does not make any change in the web content. Thus 

it can be considered as a noise and can be eliminated from 

the web page. The background images in a web page are 

identified using table, div, td, tr and style in HTML. They 

can be cleared by removing the nodes with 

 Background attributes of td, table, tr, style, body tag 

 Background image attribute of style tag 

 Background image feature of style attribute of HTML 

elements. 

2.  Removal of advertisements 

Advertising is a form of unwanted distraction as it delivers 

promotional marketing messages to customers.  Usually 

advertisements are images which can be identified using the 

attributes such as image dimension, name of tag, locations 

and object tags embedded in anchor tag. The steps involved 

in removal of advertisement are given in figure 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Steps involved in noise removal                Figure 2. Process involved in removing advertisement 
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The following are the rules used to identify advertisement in 

a web page [21] 

 

2.1 Based on Domain names 

If image URL is different from web page URL then it may 

be an image advertisement.  Relevant or irrelevant images 

are differentiated from their URL name. 

 

2.2 Based on Image size 

 

Banner advertisements are identified by its size. Image for 

ads are normally like 468 X 60 pixels, banners e.g. 150 X 

500 pixels, 120 X 600 pixels, 160 X 600 pixels 

 

2.3 Predefined list of known Advertisement providers 

 

Maintain a list of popular advertisement providers and block 

content that comes from them in the list simply by matching 

URLs against the domain names. 

 

2.4 Advertising by Scripting 

 

Using the <script> tags advertisements can be identified.  

Certain terms present along with the tag indicates that the 

advertising elements are added to the web page. 

 

2.5 Dynamic Advertisements 

 

The <INS> tag is used to indicate content that is inserted 

into a page and indicates changes to a document.  INS is 

semantic tag describing something that is inserted to the text 

after the text was already published. So it is not from the 

original author hence it is considered as advertisement. 

 

3.  Removal of Search panel 

Search panel is identified using the tags for the text box and 

search button. Search may be associated with web site 

linked to some other search engine. In either case it is 

considered as noise and it is removed. 

4.  Removal of Copyright and License information 

Most of the web pages have copyright reserved and license 

information. These are considered as noise and removed. 

III. PERFORMANCE EVALUATION 
 

Reduction of noisy information in a web page reduces the 

size of source code and size of web page. It also decreases 

load time of web page as well.  If noise is removed before 

the web page is stored in mobile cache area it reduces cache 

memory usage and allows more pages without noise can be 

stored in cache memory. Hence it also reduces network 

bandwidth. Performance is evaluated in terms of reduction 

in size of source code, reduction in size of web page and 

reduction in load time of web page. 

 

i) Reduction in size of source code   

The compression ratio of source code of web page is the 

ratio of size of source code before elimination to the size of 

source code after elimination.  It is calculated using equation 

1. 

 

              CR (SC)  =  SCBNE / SCANE ------------- (1) 

Where   

CR(SC)  -  compression ratio of source code 

SCBNE  -  size of source code before noise      

   elimination and 

SCANE -  size of source code after noise  

      elimination 

 

ii) Reduction in size of web page 

The compression ratio of web page is the ratio of size of 

web page before noise elimination to the size of web page 

after noise elimination. It is computed using equation 2. 

 

CR(WP)  =  WPBNE / WPANE      --------------- (2) 

 

Where  

             CR(WP)    -   compression ratio of a web page 

             WPBNE    -    size of web page before noise  
          elimination 
             WPANE    -    size of web page after noise  

          elimination 

 

iii) Reduction in load time of web page 

The percentage of reduction in load time of a web page is 

the ratio of load time of web page prior to noise elimination 

to the load time of web page after noise elimination. It is 

calculated using equation 3.   

 

LT(WP)  =  LTBNE / LTANE * 100       -------------- (3) 

Where       

LT(WP)  -  percentage of decrease in load time  

       of a web page 

              LTBNE   -  load time of a web page before noise  

        elimination  

              LTANE   -  load time of a web page after noise  

        elimination  

 

IV. RESULTS AND DISCUSSIONS 

 

 

Noise removal techniques were applied on MSDN website. 

Steps applied and final result are shown in following figures. 

The reduction in size is given in the final table.  
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Removal of Search panel.  

Figure 3 shows a web page with search panel. The screen 

shot of web page with search panel removed is shown in 

figure 4. 

 

 
 

Figure 3. Web page with search pane 

 

 
 

Figure 4. Web page with search panel removed 

 

Advertisement Removal 
 

 

Figure 5. Web page with advertisement 

 

 

Figure 6. Web page with advertisement removed 
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Figure 5 shows a web page with advertisement.  The 

screen shot of web page with advertisement removed is 

shown in figure 6 
Copy right removal 

 
Figure 7. Web page with copyright information 

    

 
Figure 8  Webpage without copyright information 

 

The compression ratio of source code of few web pages is 

given in Table 1. 

Table 1: Compression ratio of source code of few web pages 

Web page Compression Ratio 

msdn 1.05 

nasscom 1.60 

sify 1.06 

wordpress 1.12 

bbc 1.29 

 

The compression ratio of web pages is given in Table 2. 

Table 2: Compression ratio of web pages 

Web page Compression Ratio 

msdn 2.16 

nasscom 1.26 

sify 1.21 

wordpress 4.46 

bbc 1.39 

 

Percentage of decrease in load time of web pages is given in 

Table 3. 

          Table 3: Decrease in load time of web pages 

Web page Decrease in web 

page load time (%) 

msdn 25.0 

nasscom 37.5 

sify 44.4 

wordpress 37.5 

bbc 18.18 

 

 

Figure 9 shows the analysis of memory optimisation for 

different web pages. Hence the experimental results shows 

that removal of noise in web pages reduces bandwidth usage 

and memory. Thus it reduces latency and web traffic. 
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Figure 9. Analysis of memory usage before and after noise removal 

 

Corresponding table for percentage of memory reduction of  web 

pages is given in Table 4. 

 

 

Table 4. Reduction  in memory 

Web Page Before 

noise 

removal  

(kb) 

After noise 

removal (kb) 

Reduction 

in 

(%) 

msdn 175 81 46.3 

nasscom 140 111 79.3 

sify 963 794 82.5 

wordpress 317 71 22.4 

bbc 204 147 72.1 

V. CONCLUSION 

By identifying  and removing noise, efficiency has been 

improved minimum 18% to maximum 44% in terms of load 

time. Compression ratio achieved varies from 1.21 to 4. 46. 

Percentage is memory reduction is much higher, ranging 

from 22% to 82%. It is observed that benefit is more in sites 

heavy with images and advertisements.  However, any 

reduction in noise helps to improve memory utilisation, load 

time without compromising on usage. 
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