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Abstract
Structured knowledge discovery from deep web pages is an 
important research concept today for more crawler based 
search engines like Yahoo and Google. Previous data extraction 
mechanisms have their own inherent limitations, because they 
are web page programming language dependent precisely HTML 
dependent. In this paper knowledge discovery from Deep Web 
is implemented by using visual wrappers which are web page 
programming language independent approaches. This methodology 
utilizes the visual feature based wrappers for knowledge discovery 
include structured data boundary extraction(SDBE) and structured 
data item extraction (SDIE).Experiments show that our approach 
have more precision and recall values than earlier systems like 
DEPTA, IEPAD, Road Runner which are web page programming 
language dependent approaches.
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I. Introduction
Today, World Wide Web has become one of the most significant 
information resources. Online web data bases have vast and 
valuable information. This data is searched by their query interfaces 
is hard to index by the today crawler based search engines such as 
Google and Yahoo. This data is retrieved from web databases and 
enwrapped into the web templates dynamically. These dynamically 
generated pages are called as deep or hidden web pages, which 
are unknown before execution of the user’s query. Every   website 
is designed by using a common web template technology for 
information rendering to users. Common template is similar to all 
the web pages of a website.  Extracting the structured data from 
these hidden web pages is a challenging issue because of under 
laying intricate structures and programming languages. Most of 
the previous deep or hidden web data extraction mechanisms are 
web page programming language dependents (i.e. Roadrunner, 
DEPTA ).By analyzing the source code  and tag tree structures 
of the WebPages they will extract the structured information. 
Problems with the previous mechanisms are:

All web data extraction methods are web page programming • 
language dependents.
It is hard to find the record template by analyzing huge amount • 
of source code (Webpage) and tag trees.
For each web page programming language sake one record • 
extraction application is required.
Data Extraction methods has to be update when the web • 
Programming languages are updated from one version to 
other.

To overcome all the above problems, in this paper we are 
introducing a new visual wrapper based approach which can 
extract the structured data from the given deep WebPages.This 
approach primarily utilizes the visual features of a web page and 
extracts the data records and data items from the webpage by 

using the visual wrappers SDBE and SDIE. By using the visual 
features of a webpage this paper avoids the limitation of previous 
works[3-5], which can  need to be  analyze the given complex 
source code.
 Our methodology can contain three major steps, are i)Web Page data 
region identification, ii) Data record  Structure Extraction(DRSE) 
and Data Item Structure Extraction(DISE), iii)generating visual 
wrappers for DSRE.

Fig. 1: Deep Webpage Contained Structured Records

and DISE. By using these wrappers we can extract the data from 
deep WebPages effectively. Our approach is independent of any 
specific Web page programming language. 

II. Related Work
Many web applications can utilize the content structures of web 
pages. For example, some researchers have been trying to use 
database techniques and build wrappers for web documents [3]. 
If a web page can be divided into semantic related parts, wrappers 
can be more easily matched and data can be more likely extracted. 
Link structureanalysis can also make good use of the content 
structures of web pages.
The applications mentioned in the introduction indicate the need 
of techniques for extracting the content structure of a web page. 
Tag tree or DOM (http://www.w3.org/DOM/) provides each web 
page a fine-grained structure, illustrating not only the content 
but also the presentation of the page. But the problem with tree 
or DOM model is it is hard to construct and compare the tree or 
DOM structures for all the given WebPages.  
Later to overcome the tag tree problems the Vision-based Page 
Segmentation (VIPS) algorithm [4-5] introduced to extract the 
semantic structure of a web page based on itsvisual presentation. 
Such semantic structure is a tree structure;each node in the 
tree corresponds to a block. Each node will beassigned a value 
(Degree of Coherence) to indicate how coherentof the content in 
the block based on visual perception, the biggeris the Doc value, 
the more coherent is the block. The VIPS algorithm makesfull 
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use of page layout structure. But this is also hard to find the 
visual representation for each webpage. Hence the web records 
were enwrapped in WebPages by using a template mechanism, 
creating the wrappers for web data records will help to you to 
extract the data.

III. Visual Wrappers Generation
The information on Web pages consists of both texts and images 
(static pictures, flash, video, etc.). The visual information of Web 
pages used in this paper includes mostly information related to 
Web page layout (location and size) and font. In order to extract 
the data from deep web pages we proposed a three step strategy. 
From the given webpage first we have to identify the data region 
of web page,Second from data region extract the data record and 
data items, Third generating the visual wrappers for data record 
and data item extraction.
A. Identifying the Data region of webpage    
To identify the data region from the given webpage in this paper we 
are using the Vision based Page Segmentation (VIPS) algorithm. 
The VIPS algorithm makes full use of page layout structure. It 
first extracts all the suitable blocks from the html DOM tree, and 
then it finds the separators between these blocks. Here, separators 
denote the horizontal or vertical lines in a web page that visually 
cross with no blocks. Based on these separators, the semantic 
tree of the web page is constructed. Thus, a web page can be 
represented as a set of blocks (leaf nodes of the semantic tree) as 
shown below in fig. 2(a) and 2(b).

Fig. 2: Visual Representation of a Webpage

Instead of extracting data records from the deep Webpage directly, 
we first locate the data region, and then,extract data records from 
the data region. Positional features [4] indicate that the data 
records are the primary content on thedeep Web pages and the 
data region is centrally located onthese pages. The data region 
corresponds to a block in theVisual Block tree. We locate the data 
region by finding the block that satisfies the position features.
Thesefeature canbe consi-dered as a rule or a requirement. These 
rules applied directly on visual block tree can be represented 
by (areab/areapage)>Tregion, where areab is the area of block 
b,areapage is the area of the whole deep Web page, and Tregion 
isa thresholdvalue.By applying the above equation we can find 
all the blocks area values, the largest area value block is treated 

as data region which contains the data records information.

B. DRSE and DISE
Data Record Structure Extraction (DRSE) aims to discover the 
boundary of data records and extract them from the data region. 
Each data record corresponds to one or more subtrees in the Visual 
Block tree (fig. 3), which are just the child blocks of the data region. 
So, we only need to focus on the child blocks of the data region. 
In order to extract data records from the data region accurately, 
two facts must be considered. First, remove the noisy blocks they 
do not belong to any data records. Second Cluster the remaining 
blocks by computing their appearance similarity and regroup them 
to find the data record boundaries. 

Fig. 3: Data Record Structure Extraction (DRSE) and Data Item 
Structure Extraction (DISE) from Data Region.

From above visual block tree blocks b1and b9 are removed as 
noisy blocks, because they do not belongs to any data record. 
Later by applying the appearance and layout properties [5] we 
are segmenting the data region into data records. 
Data Item Structure extraction (DISE) aims to discover the 
boundary of data items from the obtained data records. A data 
record can be regarded as the description of itscorresponding 
object, which consists of a group of dataitems and some static 
template texts. In real applications,these extracted structured data 
records are stored (often inrelational tables) at data item level 
and the data items of thesame semantic must be placed under 
the same column. By using Content Features[8], we know that 
there are threetypes of data items in data records: mandatory data 
items,optional data items, and static data items. We extract allthree 
types of data items. Note that static data items areoften annotations 
to data and are useful for futureapplications, such as Web data 
annotation. Below, wefocuson the problems of segmenting the data 
records into asequence of data items and aligning the data items 
of thesame semantics together. So, given a data record, we can 
collect its leaf nodes in the data region tree in left to right order 
to carry out data record segmentation. Each composite data item 
also corresponds to a leaf node. We can treat it as a regular data 
item initially, and then, segment it into the real data items with 
the heuristic rules mentioned in appearance features [8], after 
the initial data item alignment. By using this technology we can 
segment all the data items from a data record clearly.

C. Visual Wrappers Generation
We know that a website can follows a template structure in order 
to display dynamic (deep) WebPages. So all the WebPages of a 
website can have the same template format for WebPages design 
and record design. Previous works can extract the data from 
these WebPages by using the visual features of the webpage. But 
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finding the visual features of each page for data extraction is a 
time consuming task. Hence every website is using a template 
structure, we are creating a visual wrapper for each website in 
order to extract the information in a rapid manner.
By using the webpage visual blocks of Visual Block tree has we 
know three interesting properties. First,block a contains block b 
if a is an ancestor of b. Second, aand b do not overlap if they do 
not satisfy property one.Third, the blocks with the same parent 
are arranged in thetree according to the order of the corresponding 
nodesappearing on the page. These three properties areillustrated 
by the example in Fig. 3. The formal representationsfor internal 
blocks and leaf blocks in our approachare given below. Each 
internal block a is represented asa=(CS, P, S, FS, IS) where CS 
is the set containing its child blocks, Pis the position of a (its 
coordinates on the Web page), S isits size (height and width), 
FS is the set of the fontsappearing in a, and IS isthe number of 
images in a. Eachleaf block b is represented as b=(P, S, F, L, I, 
C) wherethe meanings of P and S are the same as those of an 
innerblock, F is the font it uses, L denotes whether it is ahyperlink 
text, I denotes whether it is an image, and C isits content if it is 
a textual information.
After the data region R identified on a sample deep Web page P 
from site S is located by DRSE, we save five parameters values (x; 
y; w; h; l), where (x; y) form the coordinate of R on P, w and h are 
the width andheight of R, and l is the level of R in the Visual Block 
tree.Given a new deep Web page P* from S, we first checkthe 
blocks at level l in the Visual Block tree for P*. The dataregion 
on P* should be the block with the largest areaoverlap with R on 
P*. The overlap area can be computedusing the coordinates and 
width/height information. 

D. Visual Data Record Wrapper
For each data record, our visual data record wrapper aims to find 
the first block of each record and the last block of the last data 
record. To achieve this goal, we save the visual information means 
position, size, font, child list, images of the first block of each 
data record extracted from the sample page and the distance (d) 
between two data records. For the child blocks of the data region 
in a new page, we find the first block of each data record by the 
visual similarity with the saved visual information. Next, ending 
on the new page needs to be located. Based on our observation, in 
order to help the users differentiate data records easily, the vertical 
distancebetween any two neigh-boring blocks in one data record 
isalways smaller than d and the vertical distance between ending 
and its next block is not smaller than d. Therefore, werecognize 
the first block whose distance with its next blockis larger than d as 
ending.To implement the above wrapper we are using a Support 
Vector Machine classifier, which is supervised. By learning from 
the first webpage data extraction values the SVM will train. The 
trained information can be used to extract the data records from 
another webpage of same website. To extract the data records the 
visual wrapper follows the below algorithm.
Algorithm:
Input :  a set of extracted visual features(S) of a web page P, 
webpage P1.
Output : Extracted Data record set R from P1.
Process : Supervised SVM classifier.
 Begin
 1 Train the SVM classifier from S.
 2 Use the Layout info to get the record layout RL.
 3 use positional info to get the absolute position AP.
4 if (P(RL) = P1(RL) && P(AP) = P1(AP)).

 5 extract record set R from P1 by using SVM.
 6. return R
 7 Else Return   P1 is from a different website.

E. Visual Data Item Wrapper 
The data alignment algorithm groups data items from different 
data records into columns or attributes such that data items under 
the same column have the same semantic. The basic idea of our 
vision-based data item wrapper is described as follows: Given a 
sequence of attributes fa1;a2;...;ang obtained from the sample page 
and a sequence of data items {item1,item2, ... ,itemm} obtained 
from a new data record, the wrapper processes the data items 
in order to decide which attribute the current data item can be 
matched to. For itemi and aj, if they are the same on f, l, and 
d, their match is recognized. The wrapper then judges whether 
itemi+1 and aj+1 are matched next, and if not, it judges itemi and 
aj+1. Repeat this process until all data items are matched to their 
right attributes. Note that if an attribute on a new page did not 
appear on the sample page, the data item of the attribute cannot be 
matched to any attribute. To avoid such a problem, several sample 
pages may be used to generate the wrapper. This can increase the 
chance that every attribute appears on at least one of these sample 
pages. This process is much faster than the process of wrapper 
generation. The complexity of data records extraction with the 
wrapper is O(n), where n is the number of data records in the 
page. The complexity of data items extraction with the wrapper 
is O(n*m), where n is the number of data records in the test page 
and mistheaveragenumberofdataitems per data record.

IV. Experiments
We have implemented an operational deep Web data extraction 
system for visual wrapper based on the techniques we proposed.
Most performance studies of previous works do not used real time 
data sets, which are inadequate in assuring the impartiality of the 
experimental results. In our work, we used a small real time data set 
GDS from global planet website. GDS can have different websites 
data information in the form of deep webpages. For each Web 
database, we submit five queries and gather five deep Webpages 
with each containing at least three data records

A. Experiments on DRSE
In this part, we evaluate DRSE and also compare it with MDR. 
MDR has a similarity threshold, which is set at the default value 
(60 percent) in our test, based on the suggestion of the authors of 
MDR. Our DRSE also has a similarity threshold, which is set at 
0.8. In this experiment, the input to DSRE and MDR contains the 
deep Web pages and the output contains data records extracted. 
Table 1 shows the experimental results on GDS. Based on our 
experiment, it takes approximately 1 second to generate the data 
record wrapper for each page and less than half second to use the 
wrapper for data record extraction.

Table1. Performance Comparison Between DRSE and MDR
Dataset Precision Recall F-Measure

DRSE GDS 95.8% 98.2% 96.9%

MDR GDS 85.4% 81.7% 83.5%

Table 1 shows that DRSE execution results on data set GDS 
obtained the better performance than MDR . Always DSRE 
approach Precision and Recall values are higher than MDR. 
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The generated Visual wrappers can extract the data records very 
effectively and the extracted data is more relevant information. 
We used the precision and recall values as metrics to measure the 
data extraction performance of this approach. We can calculate 
the precision and recall as shown below.

B. Experiments on DISE
In this part, we evaluate DISE and compare it with DEPTA. 
DEPTA can be considered as the follow-up work for MDR, and 
its authors also called it MDRII. Only correct data records from 
DISE are used to evaluate DISE and DEPTA. For DISE, two 
sample result pages are used to generate the data item wrapper 
for each web database. Table 2 shows the experimental results of 
DISE and DEPTA on  GDS data set . Our experiments indicate 
that it takes between 0.5 and 1.5 seconds to generate the data item 
wrapper for each page and less than half second to use the wrapper 
for data item extraction. DISE wrapper can extract the data items 
information in a specified manner. The results information can be 
represented as a From Table 2, we can see that the observations 
we made in comparing the results of DIRE and MDR remain 
basically valid for comparing DISE and DEPTA. In addition, we 
also found that DEPTA often misaligns two data items of different 
semantics if they are close in the tag tree and have the same tag 
path, and this leads to the misalignment of all the data items in 
the same data record that follow the misaligned data items. In 
contrast, DISE can easily distinguish them due to their different 
fonts or positions.

Table 2:.Performance Comparison Between DSIE and   DEPTA
Dataset Precision Recall F-Measure

DISE GDS 97.1% 98.9% 97.9%

DEPTA GDS 78.2% 84.6% 81.2%

Table 2 shows that DISE execution results on data set GDS 
obtained the better performance than DEPTA. Always DIRE 
approach Precision and Recall values are higher than DEPTA. 
The generated Visual wrappers can extract the data items very 
effectively and the extracted data is more relevant information. 
We used the precision and recall values as metrics to measure the 
data extraction performance of this approach. We can calculate 
the precision and recall to this comparison by adopting the above 
record based equations for data items.

V. Conclusions
In this paper a new approach of extracting web content structure 
based on visual representation was proposed. The produced visual 
wrapper based data extraction approach is very helpful for web 
information retrieval and extraction. By identifying the logic 
relationship of web content based on visual layout information, web 
content structure can effectively represent the semantic structure of 
the web page. An automatic top-down, tag-tree independent and 
scalable algorithm to detect web content structure was presented. 

It simulates how a user understands the layout structure of a web 
page based on its visual representation. Compared with traditional 
tag tree based segmentation method, our scheme utilizes useful 
visual cues to obtain a better partition of a page records and items 
at the semantic level. 
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