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Abstract—In our day to day life web search has become 
integral part of many people life. This web search is 
database based. When user searches something on web, the 
portion of web is accessible to user through HTML based 
interface. For each query submitted to search engine, data 
instances returned from database are encoded in result 
pages dynamically for human browsing. Encoded data unit 
which need to be machine processable should be extracted 
and assign meaningful labels to it. In this paper I am 
presenting an dynamic data annotation approach which first 
align data unit on result pages into different groups such 
that each group will have same semantic. These group are 
annotated from different aspect and aggregate the different 
annotation to predict final annotation label for it. After 
annotation user can also group or order the content 
according to their wish as well as check the popularity of 
content.
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I. INTRODUCTION

Large portion of web is database based. Many search 
engine store multiple or number of web pages. Data 
encoded in the returned result pages of many search 
engines come from the underlying structured databases 
such as relational databases. Such type of search engine is 
called as Web Database (WDB). Result pages returned 
from web database are referred as search result record 
(SRR). Each search result record corresponds to real 
world entity and each SRR has multiple data units. For 
example in Fig 1.book title, publisher, author, price. Not 
all data unit are encoded with meaningful label. In first 
line of SRR are not labeled with “ Title ” even though 
human user can recognize it easily. This paper address 
how dynamically annotate data unit in SRR returned by 
WDB and assigning meaningful label to them. 
Due to rapid growth of web database annotation problem 
has become very significant. In early days application 
require tremendous human effort to annotate data unit 
manually. For given set of SRRs that are extracted from 
result page returned from WDB. An automatic annotation 
solution consists of three phases. Phase 1 is called 
alignment phase. In this phase we identify all the data unit 
in SRR and organize them into different group such that 
each group will have different concept across all SRR. 
Phase 2 is called annotation phase. In this phase table 
annotator is used  to produce label for data units within 
their group. Last phase is call annotation wrapper, for 
each identified concept annotation rule are described to 
determine how to extract data unit concept in result page.

Figure 1. The example results of bookpool.com

Figure 2.Simplified html text of the first record in Fig 1.

II. RELATED WORK

Annotating structured data from large web database is 
relevant to information extraction. This section is brief 
review of annotation task. Many systems rely on human 
user to rank the specific information on sample pages and 
label ranked data item at the same time. Then the rules are 
used to extract the set of information on web pages. These 
systems are often referred as wrapper introduction system 
[9][10]. But it suffers from poor scalability and not 
suitable for application that need to extract information 
from large number of web sources. 
Several works are done to automatically assigning 
meaningful label to the data unit in SRR [4].  Data unit 
with close label are annotated on result pages. In ODF the 
use of query interface and result pages from WDS, 
ontologies are constructed in some domain [3]. The label 
are assigned to each data unit using domain ontology. 
After labeling, data values having same label are get 
aligned. Dela [8] uses HTML tags to align data unit. It fill 
the data unit into the table through regular expression 
based data tree algorithm.
ViDIE uses data record extraction and item extraction 
technique [2]. It uses visual features such as position 
feature, layout feature, content feature, appearance feature 
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etc. to perform alignment and generate alignment 
wrapper. But this alignment is at only text node level not 
data unit level. WISE automatically integrate local 
interface into global interface using only domain 
independent knowledge [7].
In this paper, data alignment approach is different from 
previous work in following aspect. Firstly this approach 
handles all type of relationship between text node and data 
unit, while existing approach use only some type such as 
one to one and one to many relationship. Second this 
approach use different features together while existing 
approach use only some features such as HTML tag [8] 
and visual feature [5]. Last i.e. third, I am using clustering 
algorithm to perform alignment.  
This paper is an extension of previous work [1][4]. 
Following are improvement over [1][4] paper. This paper 
identifies four type of relationship and provides analysis 
of each type. Secondly alignment algorithm is 
significantly improved it also handle many to one 
relationship between text node and relationship between 
text node and data unit. Clustering algorithm is used to 
handle one to nothing relationship. This paper also adds
machine learning technique called Standford Parser. This 
parser take raw text as input and give the base form of 
word, their parts of speech, whether they  are names of 
people, companies etc. normalize data  etc. With 
automatic data annotation this paper also add option for 
user to order or group the data according to their wish. It 
also display the popularity of product among the list of 
annotated data.

III. METHODOLOGY

Data unit and Text node 

Data unit is piece of text that semantically represent one 
concept of entity. It corresponds to value of record under 
an attribute. Text node are different form data unit. They 
are sequence of text surrounded by HTML tag. Each 
record extracted from web database has tag structure, 
which determine how content of SRR are displayed on 
web browser. Each node in such tag node is called tag nod 
or text node. Tag node is surrounded by “<” and “ >”. 
Text nodes are visible element on web pages and data unit 
are located in the text node. 
Four type of relationship between data unit and text node 
are defined depending upon number of data units a text 
node may contain. Relation between them is as follows:

1. One to One Relationship: In this type each text 
contain exactly one data unit. Text node contain 
value of single attribute are called Atomic Text 
Node. In Figure 1, text node which are
surrounded by the pair of tags <A> and </A> is a 
value of the Title attribute.

2. One to Many Relationship: In this type single 
text node contain multiple data unit. Such type of 
node are referred as Composite Text Node. For 
example, in Figure1, In SRR “Springer-
Verlag/1999/0387984135 / 0.06667”.Consists of 
four semantic data units such as Publisher, 
Publication Date, ISBN, and Relevance Score.

3. Many to One Relationship: In this type multiple 
text node together form a data unit. Figure 3 
shows an example of this case. Author attribute 
value is present in multiple text nodes. Each of 
these text nodes are separate pair of (<A>, </A>) 
HTML tags. 

4. One to Nothing Relationship: Nodes of this type 
of text are not part of any data unit in SRR. For 
example, in Fig 3. text nodes like “Author” and 
“Publisher” are not data units, but meaning of 
corresponding data unit is described using these 
semantic labels.

Figure 3.An example of Many-to-One relationship.

System Architecture

Fig. 4 shows the system architecture. System architecture 
describes annotation process. Detailed approach of 
architecture is as follows.

Web Crawling 
Input to the system is SRR extracted from the result pages 
by search site. These records are extracted by crawling the 
web. 

Record Extraction
For annotation SRRs need to be extracted from the result 
pages returned from search site. SRR must be correctly 
extracted by discarding irrelevant information such as 
advertisement and sponsored links from each result page.
ViNT system [6]is used here to extract the SRRs from 
search engine returned result pages. SRRs retrieved from 
result pages are visually arranged together but obviously 
separated and they have similar shape, content and 
positional features. ViNT uses both the visual features and 
HTML tag structures of the result pages. ViNT is fully 
auto- mated and domain independent.

Data Alignment 
Data alignment is performed to put data unit of some 
concept into one group. As each extracted SRR typically 
contain multiple ordered node in HTML tag structure of 
result page. A node may contain a single data unit or 
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multiple data units. When SRRs are extracte
corresponding data units are not aligned together. Data 
alignment use data units from different SRRs and group 
them together to form semantically separate  group
alignment is done based upon the assumption that data 
unit belonging to the same semantic or concept in 
different SRR often share similar fixed layout and 
presentation style across all SRR and they appear in same 
order across all SRR on the same result page. If we 
consider the SRR on the result page in table format, where 
each row represent one SRR and each cell
contain a data unit.

Figure 4. System Architecture

Data alignment method consists of following steps.

Step 1: Merge text nodes: In this step decorative tags are 
detected and removed from each SRR to allow tex
corresponding same attribute to be merged into single t
node. Modified method in [5] is used to detect decorative 
tags. For each HTML tag, its statistical score for 
predefined feature are collected across all SRRs
distance to its leaf descendants is also calculated
individual is normalized between 0 and 1. All normalized 
feature score are averaged into single score ‘
identified as decorative tag if s >= P (P=3.5 is used here 
from [5]. Depth first traversal technique is used to remove 
decorative tag. If traversed node is identified as decorative 
tag, then its immediate child node are moved up as the 
right siblings of this node. Then node is deleted from the 
tree.

Step 2: Align text nodes: Text node aligned into groups 
such that every group has text nodes with the same 
concept or same set of concept. Text nodes are aligned 
into groups based upon their position within SRRs.         
In Fig 5 group G1 is clustered into {{a1,b1},{c1}}.  
If{a1,b1} is the least similar to group G2 and group

multiple data units. When SRRs are extracted, the 
corresponding data units are not aligned together. Data 
alignment use data units from different SRRs and group 
them together to form semantically separate  group. Data 
alignment is done based upon the assumption that data 

semantic or concept in 
different SRR often share similar fixed layout and 
presentation style across all SRR and they appear in same 
order across all SRR on the same result page. If we 
consider the SRR on the result page in table format, where 

esent one SRR and each cell in every row

Figure 4. System Architecture

Data alignment method consists of following steps.

: In this step decorative tags are 
detected and removed from each SRR to allow text node 
corresponding same attribute to be merged into single text 

sed to detect decorative 
, its statistical score for 

predefined feature are collected across all SRRs and
is also calculated. Each 
0 and 1. All normalized 

feature score are averaged into single score ‘s’. Tag is 
=3.5 is used here 

aversal technique is used to remove 
decorative tag. If traversed node is identified as decorative 
tag, then its immediate child node are moved up as the 
right siblings of this node. Then node is deleted from the 

igned into groups 
text nodes with the same 

concept or same set of concept. Text nodes are aligned 
ir position within SRRs.         

group G1 is clustered into {{a1,b1},{c1}}.  
group G2 and groupG3 , 

then C1 is shifted to one position right. 

Step3: Split text nodes: In this step, “values” in composite 
text node are split into individual data unit. Groups whose 
values need to be split are referred as composite grou
Data unit in composite group are not always aligned after 
splitting because some attribute may have missing value 
in composite text node. 

Step 4: Align data unit:  In this step
group is separated into multiple aligned group with each 
containing data unit of same concept

Figure 5.Step 2 of alignment algorithm

Alignment algorithm 

ALIGN(SRR)
j ;
    While true
//create alignment group
for    

   // jth element in SRR[i]
ifGjis empty
exit;  //break the loop
V
if |V| >1
//collect all data unit in group following j
S 
for
for

// find cluster c with least similarity 
V[c] = 
for
foreach SRR[x][j] in V[k]
insert NIL at this position j in SRR[x];

// move to next group

CLUSTERING(G)
;

While 

foreach A in V
foreach B in V
if ((A != B ) and (sim(A,B) > best))

C1 is shifted to one position right. 

: In this step, “values” in composite 
text node are split into individual data unit. Groups whose 
values need to be split are referred as composite group. 
Data unit in composite group are not always aligned after 
splitting because some attribute may have missing value 

In this step, each composite 
into multiple aligned group with each 

Step 2 of alignment algorithm

   //align text node
// jth element in SRR[i]

//collect all data unit in group following j

insert NIL at this position j in SRR[x];
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                         ← ( , );                        ← ;                       ← ;
if best >T
remove L from V;
remove R from V;
add ⋃   ;
else break loop;
return V;

Top K algorithm

//To find K largest element from array1[0..n-1]

1. Store the first k elements in a temporary array 
temp1[0..k-1].

2. Find smallest element in temp1[] and let the 
smallest element be minimum (min).

3. For every element x in array1[k] to array1[n-1]
If x is greater than the min then remove min from 
temporary array  i.e.  temp1[] and insert  x.

4. Print final k elements of temp1[].

In above algorithm text node are aligned into group base 
upon their position within SRRs so that group   contain 
the ℎ text node from each SRR. For certain attribute 
SRR may not have values for their attribute. may 
contain element with different concept.  Clustering 
algorithm is used to cluster text node inside this group. 
Two cluster with highest similarity are merged repeatedly 
until no two cluster have similarity above threshold T.
    Suppose an attribute is missing in SRR which is 
initially aligned by position, the element of attribute 
where k > j is put into group . This element must have 
certain common factor with some other element of same 
concept in the group following , which should be 
reflected by higher similarity values. If multiple clusters 
are found in above step, then one having the least 
similarity V[c] with the group following should belong 
to attribute , foreach element in cluster other than V[c], 
shift it to next group. This process is repeated for position 
j + 1 until all text node are considered.

Data Annotation
Once we aligned group we need to annotate these groups. 
This section is brief description of different type of 
annotators to annotate aligned groups. 

A. Table Annotator
Many WDBs use table to organize returned 
SRRs. Each table will multiple rows and 
columns and each row represents SRR. Table 
header is used to indicate meaning of each 
column, which is located at the top of the table.
Data unit with same semantic are aligned with its 
corresponding column header. Fig 6. shows SRR 

in table format. Working of table annotator is as 
follows. First it identifies all column header of 
table, second for each SRR data unit in every cell 
are taken and column header whose area has 
maximum overlap with the cell are selected. 
These data unit are the assigned with this column 
header and then labeled by the header text A. The 
remaining data unit are processed similarly.

B. Query Based Annotator
SRR returned from WDBs are always related to 
specific query. Specifically, the query terms 
specified on some attributes in the interface of 
the web database are most appear in some 
retrieved SRRs. For example, if a query term 
(say “database”) is submitted using “Title” on a 
book search interface, then the titles of the 
returned book records will likely contain 
“database”. Thus, the “Title” attribute can be 
used to annotate the title values of these book 
records. Working of query bases annotator is as 
follows: Given query is submitted against 
attribute k on the local search interface, the it 
first find the group that has maximum number of 
occurrences of query terms and then assign gn(k) 
as table group.

Figure 6. SRR in table format

C. Frequency Based Annotator
In Fig. 1 “Our Prize” appear in three record and 
followed prize value are different in these 
records. In this type data unit with higher 
frequency are likely to be attribute name as part 
of template program for generating records while 
data unit with low frequency comes from 
database embedded values. Let Gi  be the group 
whose data units are not the same (indicating a 
lower frequency). Frequency-based annotator 
aims to find common preceding units. These data 
units are shared by all the data units from group 
Gi. All found preceding data units are
concatenated to form the label for the group Gi. 
For example Consider Fig.1 In the data 
alignment phase, a group is created for $17.50, 
$18.95 and $20.50. The data units from this 
group have different values. These three values 
share the same preceding unit “Our Price”, which 
occurs in all SRRs. “Our Price” don’t have any 
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preceding data units. Reason for this is, this data 
unit is the first unit in the same line. Hence, the 
frequency based annotator will annotate every 
above prize with the label “Our Price”. 

Combining Annotators

For a given group of data units, different annotators may 
predict different labels. Therefore, to find an appropriate 
label for every group, we need strategies of combining 
these annotators. The applicability of annotator is 
percentage of the attribute to which annotator can be 
applied. If out of 10 attribute, 4 attribute appear in table 
then applicability of table annotator is 40%. Result of 
different annotators is combined in order to annotate 
higher percentage of data. Here I am employing a simple 
probabilistic method. For a given annotator L, let P(L) be 
the probability that L is correct to identify  appropriate 
label for group of data units.  Let P(L) is success rate of  
L. If L is applicable to N cases and among these N cases 
M cases are annotated correctly, then P(L) = M/N. If K 
independent annotator Lj , for i= 1 ,……, K   identify the 
same label for a group of data unit, then combined 
probability that at least one of the is correct can be 
computed by 1 − ∏ (1 − ( ))= . If multiple labels are 
predicted for a group of data units by different annotators, 
combined probability is computed for each label based on 
the annotators that identifies the label, and selects the 
label with the largest combined probability.

Standford Parser 

It is natural language processing tool which can take raw 
text as input as give the base form of the words, part of 
speech, whether they are name of people, companies etc., 
normalize dates, time, numeric quantities and markup the 
structure of sentences in term of phrases. After the 
annotation phases we will get labels to annotate data. But 
there may be possibility that result record contain 
different label with same semantic. For example two
labels ‘Author’ and ‘Writer’ are identified from 
annotation phases. These two are different labels with 
same semantic. Standford parser is used to identified such 
labels and select appropriate label among those to 
annotate result records.

V. CONCLUSION

This paper explains data annotation and proposes a multi 
annotator approach to automatically annotate data unit 
according to user wish. This approach consists of three 
annotators and a probabilistic method to combine these
annotators. Every annotator explains one type of features 
for annotation. This paper also explains automatic data 
alignment problem. Its critical to achieving accurate 

annotation. Clustering based shifting method handles 
variety of relationships between HTML text nodes and 
data units, which includes one-to-one, one-to-many, 
many-to-one, and one-to-nothing. Standford parser is used 
to achieve more accurate result. Data unit with different 
label and same semantic are detected and parsed by this 
parser and select which label should be useful for labeling 
data unit.
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