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ABSTRACT 

Normally web sites are designed for large screen devices and 

hence it is not easy to browse these pages with limited user 

interface devices such as palm and mobile. Web page 

segmentation is an important technology for both search 

engine and web browser on mobile device. Web page 

segmentation is a task that breaks down the structure of web 

page into logical blocks which is an important step for 

identifying informative blocks for efficient information 

extraction and convenient display on the devices with small 

size screens. Previous repetition based segmentation method 

is not suitable for segmenting blocks, when there is no 

reappearance tags in the web pages. 

In order to improve the segmentation accuracy, a new method 

of Reappearance Layout based Web page Segmentation 

(RLSE)  is introduced which segments web pages based on 

either reappearance based segmentation (RSE) scheme or  

based on Layout based segmentation (LSE) such as table, div, 

span and frame tags , depends up on key pattern detected in 

the web page.  If it contains reappearance tag in key pattern 

means, it will segment based on reappearance based 

segmentation. Otherwise it will segment based on web layout 

information. From that segmented block hyperlink is 

displayed on the mobile first and then user will select 

hyperlinks of segmented blocks based on his area of interest. 

The interested information alone is displayed to the user. 

Keywords 

DOM (Document object Model), Layout based segmentation 

(LSE), Reappearance based segmentation (RSE), RLSE                

(Reappearance Layout based Segmentation). 
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1. INTRODUCTION 
Recently, the demand is high for smart phones portable hand-

held computer and personal digital assistants. Inspite of that, 

mobile device has a small-display, lesser data rates, and some 

constraints owing to equipment limitations exist. Mobile 

access to web-pages with small handheld computers such as 

cellular phones and PDAs has been at the center of developing 

issues in mobile environment since early twenty first century. 

The web pages are developed to be displayed on a Large size 

screens and it is therefore not easy to display an whole web 

page on the small screen devices. Web page segmentation is 

an important technology for web driven applications such as 

search engine and web browser on mobile device. Web page 

segmentation is a technique that segments a Web page into 

logical blocks such that each block contains distinctive 

content information. Figure 1, shows an example of page 

segmentation where the segmented blocks are marked with 

boxes. This technique enhancing the performance of 

information extraction by ignoring noise blocks and focusing 

only on informative content blocks, and also facilitating the 

display of useful information on mobile devices with small-

sized screens. Many websites do not follow standardized 

format, but develop Web pages. 

 

 

Fig 1: Example of Web page segmentation 

Early researches on Web page segmentation are based on the 

structure of a Web page. This template-based method is 

focused on measuring the structural similarities among the 

DOM trees of Web pages. A pitfall of this method is that it is 

impossible to segment information contained in a tree node 

because the template-based method recognizes only the 

structural information, not the content, of DOM tree nodes. It  

also needs qualitative and quantitative training examples to 

cover real-world situations. To overcome these 

difficulties,another approach was proposed by using the visual 

information in a Web page. This vision-based segmentation 

method exploits visual clues such as font size, font 

color,background color, spaces between paragraphs, etc.  

Inspite of some successes, vision-based method heavily 

depends on heuristic rules that make its difficult to cope with 

a dynamic Web environment where the information of 

structural and visual are often changing. To resolve these 

problems, this paper proposes a Reappearance Layout 
based Web page segmentation (RLSE) that segments web 

pages based on either reappearance based scheme, by 

recognizing reappearance tag patterns from the DOM tree 

structure of a web page or web layout information. 
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2. RELATED WORK 
Yonghyun Hwang et al [14] proposed two general solutions to 

this disparity exist, manual and automatic reauthoring. In 

manual reauthoring, Web authors prepare multiple versions of 

a Web page targeted to resource profiles of various platforms, 

including the Wireless Application Platform.  Although this 

approach can produce high-quality pages for specific devices, 

it assumes a Web author will both be available to reauthor the 

pages. 

Xing Xie et al [13] told that block importance is divided into 

three levels. Level 3 contains most prominent part of a page, 

such as headlines, main content etc. Level 2 contains useful 

information, but not very relevant to the topic of a page, such 

as navigation, directory, etc. Level 1 contains Noisy 

information such as ads, copyright, decoration, etc. A web 

page is first partitioned into semantic blocks and then spatial 

features, content features and that are extracted to construct a 

feature vector for each block.  

Sandip debnath et al [9] formally defined Web page blocks 

and devise a new algorithm to partition an HTML page into 

constituent Web page blocks. They proposed four new 

algorithms, such as Content Extractor, Feature Extractor, K-

Feature Extractor, and L-Extractor.  

Peifeng Xiang et al [7] introduced an effective automatic 

segmentation method which combining pattern analysis and 

visual separators. The basic idea is that a page’s semantic 

structure is largely reflected by repeated continuous patterns 

and visual separators that coincide with human’s visual 

perception. 

The template-based method builds a template with extracting 

rules based on regular expressions [1],[2],[4]. It collects Web 

pages from a target site and generates regular expression rules 

in order to extract content blocks through analyzing the 

common zone. Web pages are decomposed into blocks 

according to the generated rules. Whereas it is simple and 

easy to use with fewer errors, the template-based method 

requires many sample pages in the same domain to build a 

template. Also, it has to maintain a template for each domain. 

since Web pages may not be correctly processed with 

templates for different domain sites.   

The tag-based method predefines content tags that contain 

useful information and finds content blocks by measuring the 

distance between these tags [5],[3],[13].  

Lin et al [6] illustrated that the <TABLE> tag is widely used 

to make the structure of a Web page, and proposed a method 

primarily using the <TABLE> tag to extract blocks from a 

Web page. However, this method cannot be applied to those 

Web pages without the <TABLE> tags.  

Yunpeng Xiao et al [15], determined the structure of web 

page by analyzing the page layout and then use a page-

splitting algorithm to effectively partition the page into a 

series of tailored content blocks. 

Suhit Gupta et al [10], proposed a DOM-based content 

extraction technique which is used to extract content from 

web pages which is based on exploring the DOM Tree 

representation of web page. However, this method cannot be 

applied to those Web pages without the <TABLE> tags. 

WooKey Lee et al [11], proposed a new web-page search 

mechanism suitable for mobile devices, called an adaptive 

hypermedia search. It utilizes hierarchical structure of 

hypermedia objects for handheld devices, such as cellular 

phones and PDAs, which have usually limited resources.  

 

  

3. PROPOSED METHOD 
The proposed algorithm, named RLSE (Reappearance Layout 

based Web page Segmentation), detects key patterns in a Web 

page. If it contains reappearance tag in key pattern means, it 

will segment based on reappearance based segmentation. 

Otherwise it will segment based on web layout information 

such as <TABLE>, <DIV>,<SPAN> and <FRAME> tags.  

The architecture of RLSE Method is shown in Figure 2. RLSE 

proceeds in four phases. First, a Web page is represented by a 

DOM tree structure. In the second phase, RLSE generates a 

key pattern from the DOM tree structure.  In the third phase, 

check for key pattern. If the Key pattern contains more 

number of reappearance tags, then it will generate implicit 

node to segment nested blocks. Otherwise, it will segment 

based on web layout information. In the fourth phase, the 

hyperlinks of segmented blocks are first displayed to mobile 

device and then user select hyperlink based on his area of 

interest. 

3.1  Tag Extraction 
The web pages is taken from any website and stored in a 

folder. Then select a web page for segmentation using browse 

button. The content of the web page is displayed to the user. 

The tags are extracted from the web page. Less meaningful 

tags such as <a>, <b>, <script>, etc are removed. 

3.2 DOM tree Construction 
DOM or Document Object Model is a tree structure which 

represents a nesting of elements within the page and it is often 

used for traversing the web page. In DOM, an element is 

referred as a node.A DOM tree is constructed, after removing 

less meaningful tags such as <a>,<b>,<script>,etc 

 

Algorithm 1: 
 Reappearance Layout based Webpage Segmentation 

(RLSE) algorithm, detects key patterns in a Web page. If it 

contains similar reappearance key pattern means, it will 

segment based on reappearance based segmentation (RSE). 

Otherwise it will segment based on web layout information 

(i.e.LSE) such as <TABLE> ,<DIV>, <SPAN> and 

<FRAME> tags. 

 

RLSE algorithm 

 

 

 

 

 

 

 

 

 

3.3 Pattern Identification 
Reappearance pattern identification technique is used to find a 

pattern in a list or sequence that consists of HTML tag 

elements present in the web page. 

 

 

 

1:  function RLSE (websites) 

2:  // Input: websites. 

3:  // Output: Segmented blocks. 

4:  Extract tags from the html source of web page. 

5:  function RSE (Tag list);  

6:     if all key patterns are similar then 

             //Segment the page with Algorithm A 

            function pattern matching(list,reap); 

        else 

            //Segment the page with Algorithm B 

            function LSE(Tag list); 

       end if. 
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                 Web Pages                                                                              DOM tree Construction 

            

            Mobile device 

     Fig: 2 Architecture of RLSE 

 

 

Reappearance is defined as sub list of length p (>1) occurring 

twice or more in a list of length q. Maximum length of 

reappearance for a list of length is q/2, 1<p<q/2, satisfying the 

formula l<p≤q/2. 

In Figure 3, the only repetition is cd as it occurs twice in this 

series. Consider this repeated subseries as a pattern. The 

algorithm for finding key pattern is shown below. A series 

whose elements are all the same must be handled exceptionally 

 

 

 

 

 

Fig 3: Finding reappearance pattern from a series 

According to the above definition, for the series bbbbb, there 

could be four reappearance of bb as shown in case 1 of Figure 

4.  In order to be a useful pattern in a Web page, reappearance 

must not be overlapped with other patterns in a series. From 

this observation, the number of repetitions of bb in this 

situation should be 2 as shown in case 2 of Figure 4. After key 

pattern detection, it will check for pattern. If it contains more 

number of reappearance tag, then it will generate implicit node 

to segment nested blocks. Otherwise, it will segment based on 

web layout information. 

 

 

 

 

 

 

 

 

 

Fig 4: Finding reappearance pattern when all elements are 

same 

For example, from the main page of WordNet , we can get a 

series of child nodes of the <div> node, which is “strong p p a 

p p strong p p p p p p div” as shown in Figure 5. 

 

Fig 5: DOM tree structure of wordnet web page. 

Algorithm 2 describes a pseudo-code for reappearance pattern 

detection for an input sequence list of length N. Since the 

maximum length of a possible pattern is N/2, we only  examine 

the first half of the input series by setting maxSize appropriately 

in line 5.  
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The sublist(list,j) function (line 12) returns a subseries of the 

input series generated from jth to last element of list. The 

partition(subList,i) function (line 13) returns all subseries of 

subList of length i. 

Algorithm 2 Reappearance pattern Detection 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note that the total number of subseries generated by partition is 

N/i. The update(maxAllEqual,allEqual) function (line 22) 

assigns the subsequence with the maximum length in the 

current step to maxAllEqual when all elements are the same. 

The findCandidate(candi) function (line 25) identifies all 

possible repetitions occurring at least twice in the candidate set 

candi. 

3.4 Reappearance based Segmentation   
A pattern matching algorithm is used for segmentation. Key 

patterns are used to build implicit nodes by separating the 

subseries containing key patterns. For doing this, a key pattern 

is matched with the given series from left to right sequentially. 

When a match is found at position i, the process continues to 

find the next match in the remaining part of the series. If there 

is another match at position j, the subseries ranging from i 

through j-1 is grouped with a new implicit node. For each 

subseries, we add a implicit node and build a subtree with the 

implicit node as its root and the elements of the subseries as its 

children. 

 

 

Algorithm A  pattern Matching 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

I. MATH 

 

 

 

 

 

 

 

 

 

 

 

 

 
Finally, from two key patterns, we can make three implicit 

nodes as shown in Figure 6. 

 

  Fig 6: Generating Implicit nodes by using keypatterns. 
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strong  div 
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1:  function RSE(Taglist) 

2:  // Input: Tags. 

3:  // Output: reappearance key pattern. 

4:  rep ←   

5:  maxSize ← 
2

N
   


otherwise

N

2

02%1 
 

6:   i ← maxSize  

7:  while i  2 do 

8:       candi ←   

9:       AllEqual ←  

10:      j ← 1  

11:  while j   max do  

12:      subList ← sublist(list, j) 

13:      parts ← partition(subList, i) 

14:     Equal ←   

15:  for all series   parts do 

16:     if all elements of series are same then 

17:          Equal ← Equal   {series} 

18:     else 

19:         candi ← candi   {seq} 

20:     end if 

21:  end for 

22:   update(AllEqual,Equal) 

23: end while 

24: candi ← candi   maxAllEqual 

25: reap ← reap   findCandidate(candi) 

26: end while 

27: return reap 

28: end function  

1:  function pattern matching (list, reap) 

2:  // Input: reappearance key pattern list. 

3:  // Output: Segmented blocks. 

4:  blocks ←   

5:  allEqualblocks ←   

6:  for all keypattern   rep do 

7:   Series ← [] 

8:   index ← 0 

9:   flag ← false 

10:  allEqual ← isAllEqual(keypattern)  

11:  i←0  

12:  while i < list  do 

12:     if index ≥ | keypattern | - 1 then 

13:        index ← 0 

14:       flag ← true 

15     end if 

16:    if list[i] = keypattern[index] then 

17:        if flag = true & allEqual = true then 

18:             flag ← false 

19             blocks ← blocks   {Series} 

20:       end if 

21:           append(Series, list[i]) 

22:            index ← index + 1 

23:  else 

24:       if flag = true & allEqual = true then 

25:            update(allEqualblocks, Series) 

26:            index ← 0 

27:      else if flag= true & allEqual ≠ true then 

28:              append(Series, list[i]) 

29:       else 

30:              index ← 0 

31:              Series ← [] 

32:        end if 

33:           end if 

34:              end while 

35:                  if | Series | > 0 then 

36:                        append(blocks, Series) 

37:                   end if 

38:           end for 

38:                  append(blocks, allEqualSeq) 

40:    return blocks  

41:  end function 
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3.5 Layout Based Segmentation (LSE) 
In Layout based scheme, it will segment based on web layout 

information such as <TABLE>, <DIV> and <FRAME> tags. 

The LSE (Layout based segmentation) analyzes the <TABLE>, 

<TR>, <TD>, <SPAN> and <DIV> tags, which are not only 

used to compose the table, but also to define the layout of the 

Web page.  After identifying the tags such as <TABLE>, 

<DIV>,<FRAME> ,it can be easily segmented based on the 

layout. 

Algorithm B LSE algorithm 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The problem of reappearance based segmentation is solved.  In 

reappearance based segmentation scheme, it will segment more 

n.o of blocks, when there is less number of reappearance tags 

in the web page. 

3.6 Display hyperlink in mobile device 
After segmentation process, the web page is divided into 

number of blocks. Informative blocks are determined by 

evaluating the amount of information in the block, which can 

be done by assigning an importance weight to each node 

considering the number of reappearance of node patterns in a 

Web page. For simple calculation, normalize the importance 

weight for each node by the maximum number of repetitions. 

From that informative segmented block, hyperlink is created 

and displayed on the mobile device first. User selects the 

hyperlink based on his area of interest. The interested area 

alone is displayed to the user. 

4. EXPERIMENTAL RESULTS 
The performance of our RLSE algorithm for Web page 

segmentation is evaluated with four different types of Web 

sites; article, kids, portal, and shopping mall-style as shown in 

Figure 7.  

 

Fig 7: Reappearance based Segmentation  

(A Tomcat web site) 

The key pattern detected by pattern detection algorithm is 

similar, in case of Tomcat web page. Hence it is segmented 

based on reappearance tag present in the web page. 

 
Fig 8: Before Segmentation: 

 (A Travel insurance Review website) 

 

              
Fig 9:After Segmentation 

 

The key pattern detected by pattern detection algorithm is not 

similar, in case of Travel insurance review web site. Hence it is 

segmented based on Layout tag present in the web page.To 

validate the efficiency of the proposed method, various 

1:  function LSE (Tag list) 

2:  // Input: Tag list [<li>,<div>,<span>-----------] 

3:  set len as length of Tag list array. 

4:  i   0 

5:  while i < len 

6:  j 0 

7:  if  a[i] is equal to <div> then 

8:    Repeat 

9:      a[j++]=a[i] 

10:  i   i+1; 

11:  until  a[i] != </div> 

12:  else if  a[i] is equal to <li> then 

13:    Repeat 

14:      a[j++]=a[i] 

15:  i   i+1; 

16:  until  a[i] != </li> 

17:  else if  a[i] is equal to <span> then 

18:    Repeat 

19:      a[j++]=a[i] 

20:  i   i+1; 

21:  until  a[i] != </span> 

22:  else if  a[i] is equal to <table> then 

23:    Repeat 

24:      a[j++]=a[i] 

25:  i   i+1; 

26:  until  a[i] != </table> 

27:  else if  a[i] is equal to <ul> then 

28:    Repeat 

29:      a[j++]=a[i] 

30:  i   i+1; 

31:  until  a[i] != </ul>  

// Here a[i] is considered as layout for segmenting 

blocks. 

32:  end if 

33:  end while 

34:  end function 
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experiments were conducted to evaluate the segmentation 

accuracy, its usability, and the performance on small screen 

devices. In order to estimate segmentation accuracy, the results 

of the conventional and proposed methods were compared by 

conducting segmentation experiments on popular Web sites. 

The First step is to evaluate the segmentation accuracy of the 

proposed method. From that, the results are compared with 

conventional method. After this, the conventional reappearance 

based method and the proposed Reappearance Layout based  

Web page Segmentation method are referred to as “RSE” 

(reappearance based  segmentation) and “RLSE” 

(Reappearance Layout based Web page Segmentation), 

respectively. From the 10 numbers of web sites, 50 web pages 

were collected for evaluation. 

Table 1: Websites Used for Evaluation 

 

 

Evaluation can be done, with the help of two parameters 

namely precision and recall. The web sites used for evaluation 

are mentioned above in Table 1.  The comparison results are 

analyzed and described in Table 2.  

Precision(p)= 

SegmentsCorrectAllofNumberc

SegmentsCorrectofNumbera

"")(

"")(    (4.1) 

Recall (R) =  

SegmentsAllofNumberb

SegmentsCorrectofNumbera

"")(

"")(           (4.2) 

(a) Number of “Correct” Segments 

The number of positions segmented correctly. 

(b) Number of All Segments. 

The number of all positions segmented inspite of correct or not. 

(c) Number of All “Correct” Segments 

The number of all positions segmented correctly. 

In order to measure the whole accuracy, F-measure is used. 

The F-Measure can be calculated as 

 F-Measure(F-M)=

)Re(

Re*Pr*2

callprecision

callecision


                 (4.3) 

 

 

Table 2: Comparison of Proposed Methodology 

 

The precision values of four different web sites were calculated 

for two methods such as Reappearance based segmentation and 

Reappearance Layout based Web page Segmentation and it is 

compared. RLSE method had better precision values than RSE. 

The segmentation accuracy is increased and it’s shown in 

Figure 10.  

 

Fig 10: Comparison of RSE and RLSE based on Precision 

Similarly the Recall values are also calculated for both 

Reappearance based segmentation method (RSE) and Dynamic 

web page segmentation. The segmentation accuracy is 

increased and it’s shown in figure 11.  

 

 

Fig 11: Comparison of RSE and RLSE based on Recall 

S.No Websites 

  1. http://dev.opera.com 

 2.  http://www.merges.net 

 3. http://www.web-datamining.net/ 

4. http://www.bestindiansites.com/online-flight-

booking/ 

5. http://www.shoppingsites.com/ 

6. http://www.kidsites.com 

7. http://www.travelinsurancereview.net/ 

8.  http://tomcat.apache.org/tomcat-4.1-doc/index.html 

9.  http://www.merges.net/theory.html 

10. http://www.kidsites.com/sites-du/animals.htm 

 

Websites 

 

REPS 

 

RLSE 

 

P 

 

R 

 

F-

M 

 

P 

 

R 

 

F-

M 

Travel 

insurance 

review  

 

0.5 

 

0.66 

 

0.56 
 

1 

 

1 

 

1 

 

Dev.opera.com  

 

0.63 

 

0.83 

 

0.72 
 

0.70 

 

0.89 

 

0.78 

 

shoppingsites 

.com 

 

0.75 

 

0.83 

 

0.78 
 

0.88 

 

0.85 

 

0.86 

 

www.kidsites 

.com  

 

 

0.88 

 

1 

 

0.93 
 

0.98 

 

1 

 

0.98 

 

Mean  

 

0.69 

 

0.83 

 

0.75 
 

0.89 

 

1 

 

0.90 
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The precision and recall values of DWS are high than RSE. 

Hence our method outperforms than RSE. Even though in 

order to measure the whole segmentation accuracy, F-Measure 

is calculated based on the equation (4.3) 

 To measure the whole segmentation accuracy, F-Measure is 

calculated based on the equation (4.3). The result is analyzed 

and compared with REPS and DWS. DWS achieves better 

segmentation accuracy than REPS and it is shown in figure 12  

 

 

 

Fig 12: Comparison of RSE and RLSE based on 

F-Measure 

 

After segmentation process, the web page is divided into 

number of blocks. Informative blocks are determined by 

evaluating the amount of information in the block, which can 

be done by assigning an importance weight to each node 

considering the number of reappearance of node patterns in a 

Web page. The bandwidth is saved, when we display the 

segmented blocks to the mobile device.  

                   
           13 (i) Content Items       13 (ii) The first content block        

                                    in (Travel insurance review website) Fig 

13: Extracted blocks as accesed on Mobile device 

For example, a web page containing a total volume of 

250KB.When user wants to see this page on small screen 

devices, without using our system as interface. At first whole 

page is loaded, user had some difficulties in finding their area 

of interest.  

When user accessed the same page with our system (RLSE) as 

an interface he receives only list of content blocks as shown in 

Figure 13 (i). Getting such content blocks will results in lower 

KB of bandwidth such as 20KB. Suppose that user interested 

only in seeing first block alone in the web page means, he 

selects that category from content blocks and it is alone 

displayed on mobile as Shown in Figure 13 (ii), for each 

content block, there must be around 20KB.  

 

Table 3: Consumption of Bandwidth 

 

Over entire series of operations, the total data downloaded 

around just 20KB, which results in 92% savings in bandwidth. 

Because advertisements are also removed from the web page.  

User interested are alone is displayed on mobile device.  Table 

3 above shows the consumption of band width results for 

segmented blocks in a web page. 

Fig 14: Bandwidth utilization 

Figure 14 shows the comparison of  bandwidth utilization 

using with interface and without interface. Using our system 

(RLSE) method as  an interface (or) middleware, the 

consumption of bandwidth is reduced. 

 

5. CONCLUSION AND FUTURE WORK 
This paper proposed Reappearance Layout based web page 

segmentation (RLSE) for mobile device is introduced. Previous 

methods for Web page segmentation are not flexible, when 

there is less number of reappearance tags present in the web 

page. DWS is suitable for dynamic web environment either by 

recognizing reappearance tag patterns or web Layout 

information. From that segmented block hyperlink is displayed 

on the mobile device first and then user select hyperlinks based 

on his area of interest. The interested information alone is 

displayed to the user. DWS algorithm is evaluated for 50 web 

sites and its gives good segmentation accuracy. Even for some 

personal homepages and article pages that maintain no 

structural layout. So it’s difficult to segment those web pages. 

In future work, we plan to develop an algorithm which 

combines both techniques such as Reappearance as well as 

layout based method for segmenting websites that don’t have 

structural Layout. 
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