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Abstract
Today document sharing is an important part of every organization 
and institutions. Therefore effective sharing of data is important 
for better communication. Large textual documents contains 
significant amount of structured information, and it is always 
difficult to find it from these documents. When a user types a 
search query finding relevant documents is important in these 
cases. Some of the current data sharing platforms uses annotations 
to improve the search time and results. But they support only 
manual and predefined annotations and they are not effective to 
support unstructured text documents. We propose an automated 
annotation of documents for efficient data sharing. In the proposed 
system a new document is annotated with important words in 
that document during its creation time. Important attributes will 
automatically suggested by the system based on content score 
and query score. Attribute that appears in many documents will 
have high content score and in many queries will have high query 
score. Attributes with high scores are then stored by the system to 
support future queries. When a query comes the system will search 
the annotation database for search terms and then retrieve the 
matching documents. The proposed system has higher precision 
and generates results at a rate faster than traditional document 
retrieval methods.
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I. Introduction
Data mining is the process of discovering meaningful data from 
large amounts of data stored in repositories using different 
technologies and techniques. Today, organizations are generating 
huge and growing amounts of data in different formats and different 
databases. Data mining is the process of analyzing data and finding 
useful information patterns, associations, or relationships from 
it. For better decision making, the large amount data collected 
from different resources require proper methods for extracting 
knowledge from the databases.
Annotations are comments, notes, explanations, or external 
remarks which can be added to a document. Annotations are 
metadata as they give additional information about data. The 
main purpose of annotation is to facilitate future querying and 
also to improve the quality of searching. Data management tools 
like Microsoft’s SharePoint and Google Base support fixed or 
predefined annotation of the shared data which causes problems 
like schema explosion and inefficient data annotation, which in 
turn lead to unsatisfactory analysis and search performances.
In this paper a new system is proposed to extract structured 
information in the form of attribute name and attribute value pairs 
from the unstructured documents. Advantages of the proposed 
system are: standardized metadata, reduces user effort, supports 
both automated and manual annotations, supports unstructured, 
structured and semi structured document annotation and improves 
the precision and recall of document retrieval. 
This paper is organized as follows: In section 2 the works related 

to document annotation is discussed. Section 3 describes the 
implementation details of proposed system. Section 4 gives the 
results from the proposed system. Finally the section 5 gives the 
conclusion for the work.

II. Related Works
The information management challenges today emerge  from 
organizations based on a large number of heterogeneous, related 
data sources, but having no way to manage their dataspaces [1] 
in a convenient, integrated, or principled fashion. A common 
problem of database systems is that they are hard to query for 
users unfamiliar with a formal query language. To handle this 
problem in [2-4] form based interfaces and keyword search have 
been proposed and then combining two for creating an approach 
that provides best result.
In [5], highlights these challenges in two scenarios: the Deep 
Web and Google Base. Traditional data integration techniques are 
not valid in the case of such heterogeneity and scale. A new data 
integration architecture called PAYGO is proposed, which is based 
on the concept of dataspaces and emphasizes pay-as-you-go data 
management for achieving web scale data integration.
Even though there are a number of annotation techniques [6] are 
available for annotating documents, they have their own limitations 
also. The main limitations are lack of standardized metadata, use 
of some predefined templates, increased user effort etc. Also all 
the existing annotation techniques relies on the content of the 
document and does not consider the user information demands for 
annotation. So the problem is how to extract structured information 
buried in unstructured text [7-9] and effectively annotate for 
searching [10] and sharing.

III. Proposed System
The proposed document annotation system has two phases: 
annotation phase and search phase. Figure 1 shows the architecture 
of the proposed document annotation system. The system has three 
databases: document collection, query collection and annotation 
database. We have created this application using NetBeans IDE 
using Java for front end designing and MySQL Server as back 
end.
The first step of annotation strategy is document uploading. The 
author or creator of the document can upload his document in to 
the repository. After uploading the document, system analyses the 
document text for generating the best attributes for annotation. 
The author can upload his document by clicking on the upload 
button. Then the author will submit the document for annotation 
insertion form generation. After the document uploading, system 
will analyses document collection as well as the query collection 
for generating the best attribute value pairs. For suggesting an 
attribute for annotation the attribute must satisfy two conditions: 
(1) attribute should have high querying score and (2) attribute 
should have high content score. Query score is the frequency of 
occurrence of an attribute in the query collection. Content score 
is the frequency of occurrence of an attribute in the document 
collection. Based on the content score and query score the 
attributes will be suggested in the annotation insertion form. 
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After generating the form, the author can check the values of the 
generated attributes. The author can also add his own attribute 
to the form and finally submit the form along with the document 
for storing in the system repository.

Fig. 1: Architectural Framework

The second phase of the document annotation system is document 
searching. The user can search for documents using query form. 
The user can provide search conditions as attribute name and 
attribute value pairs for searching the documents. After submitting 
the form the system will search for documents satisfying the query 
conditions in the annotation database. Thus the system will save 
the search time in finding relevant documents in traditional 
systems. Search results will be a list of documents that satisfying 
the user query conditions. The user can see a list of documents 
and on clicking the document names he can view the contents 
of the document. If there is no document that satisfies the user 
query conditions, then there is no document to display and return 
the result as no match found. Search queries given by user will 
then store to query collection database for training the document 
annotation system in future annotations. 
Score of an attribute in a document is found by using a probabilistic 
approach. Total score of an attribute is the product of content score 
and query score. Attributes with high score is more relevant to 
that document.
Score of an attribute is given by: 

 (1)

where Query Score can be defined as: 

 (2)

 (3)

where Content Score can be defined as:

 (4)

 (5)

Table 1 and Table 2 give document collection and query collection 
respectively. Now we are going to see how the system will 
automatically suggest important attributes in a given document. 
Suppose an author uploads a new document D4 in to the 
repository.
{D4: Canon Camera in black}
After document upload system will perform stemming on 
document content to extract the words. After stemming the words 
extracted are:
Canon, Camera, black

Table 1: Document Collection
Document 

Name Document Content Document Annotations

D1
Nikon Digital SLR 
Camera, black color, 
price 23245.00 Rs

Product: Camera, Company: 
Nikon, Price: 23245.00, 
Color: black

D2

Canon Digital SLR 
Camera, 8GB card, 
product price 24000.00 
Rs, color red

Product: Camera, Company: 
Canon, Card: 8GB,  Price: 
24000.00, Color: red

D3
Tablet, price 15638.00 
Rs, memory 16GB, 
silver color

Product: Tablet, Price: 
15638.00, Memory: 16GB,  
Color: silver

Table 2: Query Collection
 Query Query Terms

Q1 Product: Camera,  Company: Panasonic
Q2 Product: Tablet,  Company: Lenovo, Color: red
Q3 Product: Phone,  Company: Samsung
Q4 Product: Camera,  Card: 16GB

Now we are going to find the score of the attribute Canon. Its 
attribute name is Company which is obtained from annotation 
database. 

 (6)

 (7)

   (8)

 (9)

 (10)

  (11)

 (12)
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Similarly system will find the score of other attributes. Finally 
attributes will display in an annotation insertion form in the 
decreasing order of their score. The execution flow of the 
proposed system is represented in Fig. 2 activity diagram. It 
clearly shows how the system automatically suggests attributes 
for annotation.      

Fig. 2: Activity Diagram

IV. Results
Following are the experimental results of our implemented system. 
In Fig. 3 author has chosen the file for uploading.

Fig. 3: Document Upload

The system supports three unstructured document formats .txt, 
.docx, .pdf. Here after clicking the submit button, system displays 
the annotation insertion form which contains the important 
attributes in the document. 

Fig. 4 shows the annotation insertion form. Author can add 
additional attributes using Add Attribute button. After clicking 
the finish button system will save the attribute information in 
annotation database.

Fig. 4: Annotation Insertion Form

Fig. 5 shows document search using query form. In query form 
search query is represented in the form of attribute name and 
attribute value pairs. Additional attributes for searching can be 
specified using the Add Attribute button. Fig. 6 shows document 
search results. Here we can see a list of documents that matches 
with the query.

Fig. 5: Query Form

Fig. 6: Search Results

The number of relevant documents retrieved by executing five 
different queries on the proposed system which uses annotation 
and those in the old systems without annotation is recorded. Based 
on the observation precision values obtained are given in Table 
3. The Fig. 7 shows the comparison of two systems based on 
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precision. From results it is clear that the proposed system has 
higher precision compared to old systems. 

Table 3: Precision Values
Query 

Number
Search In Proposed 

System
Search In Old 

System
1 0.92 0.76
2 0.84 0.73
3 0.88 0.81
4 0.94 0.75
5 0.93 0.78

Average 0.902 0.766

Fig. 7: Graph for Precision

V. Conclusion
We presented an efficient method for automatic annotation of 
data. The proposed system considers both document collection 
and query collection to suggest the attributes for annotating the 
document. This application can be used in many data mining 
applications which will find relevant data from huge collection 
of information. The automatic annotation is better than manual 
annotation in terms of its perfection and effectiveness. The 
searching will be faster because of using the query based searching 
technique and annotation data. This searching technique may be 
applied on the file formats like .docx, .pdf, .txt. The proposed 
system gives users faster and accurate results and also gives 
improved performance. The future work involves integrating 
semantic annotation to group related documents, so that system 
will able to give better search results based on both keywords and 
meaning. This application can be used to support different data 
sharing platforms like disaster management, social networking, 
news portals, and scientific collaboration.
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