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A General Purpose Integrated Framework For 
Secure Web Based Application 

Lukesh R. Kadu1, Renuka Agrawal2 

 

Abstract - To address the challenges in Web services security, 
we firstly analyzed threats facing Web services and related 
security standards, presented integrated security framework 
Based on use of authentication, authorization, 
confidentiality, and integrity mechanisms for Web services, 
and proposed how to integrate and implement these security 
mechanisms in order to make Web services more secure 
against the attacks. Also the performance of web application 
is become critical in recent era. So proposed here general 
purpose integrated framework for secure web based 
application. 
 
Keywords — web services; security; authentication; 
authorization; Confidentiality; Role based access control; 
secure web application project  

I. INTRODUCTION 

 Due to the evolution of Internet technology and 
application popularization, security and performance have 
become key issues for implementing Web-based 
applications. Presently, most of the Web-based 
applications design only consider security issue, but 
ignore performance problem. According to these two 
issues, we propose a new approach to integrate security 
and performance aspects for Web-based applications. 

The advance of Web services technologies promises to 
have far-reaching effects on the Internet and enterprise 
networks. Web services based on the eXtensible Markup 
Language (XML), SOAP, and related open standards, and 
deployed in Service Oriented Architectures (SOA) allow 
data and applications to interact without human 
interruption through dynamic and ad hoc connections. 
Web services technology can be implemented in a wide 
variety of architectures, can co-exist with other 
technologies and software design approaches, and can be 
adopted in an evolutionary manner without requiring 
major transformations to support applications and 
databases. The security challenges [1] presented by the 
Web services approach are critical and unavoidable. 
Many of the features that make Web services attractive, 
including greater accessibility of data, dynamic 
application-to-application connections, and relative 
autonomy (lack of human Intervention) are at odds with 
traditional security models and controls. Difficult issues 
and unsolved problems exist, such as protecting the 
following: 1) Confidentiality and integrity of data that is 
transmitted via Web services protocols in service to- 
service transactions, including data which is traverses in 
intermediary services. 

 
 
 
 
 

 2) Functional integrity of the Web services that requires 
the establishment of trust between services on a 
transaction-by-transaction basis.  

Current security mechanisms on the application layer 
are not enough to prevent any attacks from hackers. The 
enterprise makes use of information technology (IT) to 
create its competition and value. Due to advance IT, it can 
change business operation and living style, and exchange 
information transparently via Internet, Intranet, or 
Extranet. The Web-based applications of enterprise make 
internal employee exchange and retrieve Web pages that 
stored in different application systems on the Intranet. 
Also, they can strengthen the competitiveness and reduce 
the cost. Since the Internet environment is open and 
global, the attacks of the hacker are omnipresent. Hence, 
the security problems of Web-Based applications are 
more and more important.  

Though firewall can efficiently prevent attacks on the 
Intranet, most intrusion attacks are still occurred in 
business operation or data management on the application 
layer. These events may include illegal Web pages access, 
theft of sensitive data, purchasing goods on low price, 
stealing user’s Cookie via JavaScript. Currently, we can 
find that most of the Web-based applications design only 
consider security issue and ignore performance problem. 
Hence, we need to consider performance problem in 
designing Web-based applications. Therefore, the purpose 
of this paper is to propose the general purpose framework 
for solving security events and improving processing 
performance issues of Web-based applications on the 
Intranet 

Finally, our experimental results in section VII indicate 
that the propose general purpose integrated framework 
can solve related security holes, obtain better processing 
performance, and reduce development time and cost. 

II. ATTACKS FACING WEB SERVICE AND RELATED 

SECURITY PARAMETERS 

There are a wealth of security standards and 
technologies available for securing Web services; they 
may not be sufficient or necessary for a particular 
organization or an individual service. For that reason, it is 
important to understand the attacks that face Web services 
so that organizations can determine which threats their  

Web services must be secured against. The common 
threats facing Web services are [2] 
1) Message alteration. An attacker inserts, removes or 

modifies information within a message to deceive the 
receiver. 

2) Loss of confidentiality. Information within a message 
is disclosed to an unauthorized individual. 

3) Falsified messages. Fictitious messages that an 
attacker intends the receiver to believe are sent from a 
valid sender. 
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4) Man in the middle. A third party sits between the 
sender and provider and forwards messages such that 
the two participants are unaware, allowing the 
attacker to view and modify all messages. 

5) Principal spoofing. An attacker constructs and sends 
a message with credentials such that it appears to be 
from a different, authorized principal. 

6) Denial of service. An attacker causes the system to 
allocate resources disproportionately such that valid 
requests cannot be met. 

III.  LITERATURE REVIEW 

The solutions about security problems in designing 
Web-Based applications contain SWAP (Secure Web 
Applications Project), RBAC (Role-Based Access 
Control), Language-Based Systems, Commercial System, 
and others. First, we examine SWAP, RBAC, and 
Language-Based Systems approaches. Researchers have 
proposed many kinds of security model, such as 
Discretionary Access Control (DAC) and Mandatory 
Access Control (MAC)[3]. These models apply to 
different applications and application environments, and 
are usually based on user-group. While DAC and MAC 
can hardly be enforced in open networks, RBAC has the 
advantages of simplifying the management, and it is one 
of the more promising approaches to handle sets of access 
rights. The concept of RBAC began with multi-user and 
multi-application on-line systems pioneered in the 
1970s.the basic idea of the RBAC model is that 
permissions are assigned to roles rather than users [4]. 
The users acquire permissions by acting members of roles 
as shown in Fig 1. 

 
 
 
 
 
 
 

      

 

 

 

 

 
                                                                                            

Fig.1. RBAC ARCHITECTURE IN WEB BASED APPLICATION 

A typical Web-based application using the SWAP tool 
as shown in Fig 2. Has source code written in three 
different languages, as well as some third-party 
component in which we assume that the source code is 
inaccessible. Spectre protects Language C or third-party 
component of the application by dynamically 
transforming HTTP requests and responses in accordance 
with the refined security policy of SPDL for this 
application. As you can see, Spectre does not protect the 
parts of the application written in Languages A and B. 
Instead, our secure IDL compiler has folded that the 
relevant parts of the SPDL policy are directly mapped into 
the source code. Also, the IDL compiler supports multiple 

languages, allowing us to convert the SPDL into 
Language A and Language B [5]. 

In order to run un trusted code in the same process as 
trusted code, there must be a mechanism to allow 
dangerous calls to determine if their caller is authorized to 
exercise the privilege of using the dangerous routine. Java 
systems have adopted a technique called stack inspection 
to address this concern. Stack inspection is an algorithm 
for preventing un trusted code from using sensitive 
system resources 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.2. SWAP ARCHITECTURE IN WEB BASED APPLICATION 

Some Web services and HTTP standards can protect 
against many of these threats. 

1) W3C XML Encryption. Used by WS-Security to 
encrypt messages and provide confidentiality of part or all 
of  SOAP message 

2) W3C XML Signature. Used by WS-Security to 
digitally sign messages and provide message integrity and 
sender authentication 

3) WS-Security Tokens. Allows messages to include 
credentials to aid receivers in determining whether or not 
the message sender is authorized to perform the requested 
action. 

4) W3C WS-Addressing IDs. Allows the message 
sender 

to supply a unique identifier for the message. 
5) IETF SSL/TLS. Secures the HTTP protocol over 

which SOAP messages are sent and received SSL/TLS 
with client authentication. Requires both the sender and 
receiver to authenticate with one another before securing 
the HTTP protocol.SWAP approach only protects 
interactions among Web pages. In contrast, RBAC 
approach is only restricted user to access Web pages, but 
not protect interactions among Web pages. In addition, 
the Web-based application development process is a 
multi-stage process consisting of: design, coding, testing 
and development. Usually, securing a Web-based 
application is difficult, but the authors have proposed to 
solve the security of the applications using Language-
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Based systems such like J2ME programming tool. Also 
some scientist have proposed the specific domain 
modeling and the service-oriented design frameworks for 
designing the secure Web-based applications [6,7]So far 
as now, most of the scientist only focus on designing the 
secure Web-based applications. However, a full-fledged 
Web-based applications general purpose integrated 
framework to support both security and performance 
feature. 

IV.  ANALYSIS  

In designing Web-based applications, there are some 
essential design issues for implementing the system. 
However, we will propose following design issues 
according to two main aspects: security and performance.  

Design issue for security  
The rise of the Internet with opportunities to connect 

computes anywhere in the world has increased the threat 
of the organization’s Web-based applications. Hence, the 
Web-based applications are required to concern with 
security of accessing and storing information. In 
particular, following design issues are to solve the 
security problems in a Web-based application:  

(1) Access control: Different users and roles can have 
different interfaces or permissions.  

(2) SQL injection: Stream SQL statement to attack 
database or records in database.  

(3) Session hijacking: Grab session Id of Web user and 
enter user’s Session.  

(4) Information disclosure: Let user look the detail 
information while occurs exception.  

(5) Hidden-field tampering: Update contents of hidden-
field in the Web pages.  

Design issue for performance  
Besides security, the second most important 

characteristics of Web-based applications is performance. 
In general, following performance solutions are concerned 
with programming in a Web-based application:  

(1). Time for accessing Web Page: It will suffer from 
the effect of programming structure.  

(2). Time for manipulating Database:  

．Data Query: Time for selecting data from database.  

．Data Insert: Time for inserting data into database.  

．Data Update: Time for updating data from database.  

．Data Delete: Time for deleting from database.  
So above two demands as stated, are driving the need 

for designing Web-based applications. Therefore, we will 
develop general purpose integrated framework to support 
security and performance features on the Web-based 
applications. 

V. DESIGN 

A. Algorithm of general PURPOSE INTEGRATED 
framework 

As, already stated that general purpose framework for 
secure web based application combines RBAC and 
SWAP methods and enhances performance at the same 
time during in designing Web-based applications. 
Actually, the user will start to access Web pages using the 

RBAC and then make some interactions between any two 
Web pages using SWAP with tuning performance under 
general purpose integrated framework.  

Based on design and performance issues here is 
algorithm 
MAIN FUNCTION ( )  
{  
Input :  
Create a database WBA  
Create a table Tb_User (U_Id, U_Name, Gender)  
Create a table Tb_Login (R_Id, U_Id, Uid, Upswd)  
Create a table Tb_Role (R_Id, R_Name)  
Create a table Tb_Permission (Per_Id, Per_Name)  
Create a table Tb_AccessRight (A_Id, R_Id, Per_Id)  
Create another tables that user will to use.  
Dim flag as int  
Dim uid as user input  
Dim upswd as user input 
Method:  
START 

If user want to access the web page that is not login 
page  

To navigate ‘login’ page.  
Else  
{  
Display ‘login’ page.  
User input uid in field.  
User input upswd in field.  
If ‘id’ field or ‘password’ field is null then  
To navigate ‘login’ page.  
Else  
Do  
{  

Query table Tb_Login all field.  
If ‘id’ field is equal to table Tb_Login field Uid 
then  
If ‘upswd’ field equal to table Tb_Login field 
Upswd then  

{  
Set flag to ‘1’.  
Access_Right(R_Id)  
Break;  
}  
}  
while (not end of table)  
if flag is not equal to ‘1’ then  
To navigate ‘login’ page.  
}  
}  
END  
Access_Right (R_Id)  
{  

Query table Tb_ Permission field Per_Id via R_Id.  
Query table Tb_Permission field Per_Name via Per_Id.  

Display user interface and then user executes permission.  
User_Operation( )  
}  
User_Operation ( )  
{  
If user want to insert data into database WBA then  
{  
Input all fields values  
 
Argument_Check (field1, field2,…,fieldn)  
}  

            A General Purpose Integrated Framework For Secure Web Based Application                   3 
 



If update data from database WBA then  
{  
Input all fields values 
}  

The key performance tuning issues of general purpose 
framework are mainly focused on accessing Web pages 
on the Web Server and manipulating tables within a 
Database. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.3.RBAC FLOWCHART IN GENERAL PURPOSE INTEGRATED 
FRAMEWORK 

VI.  PRACTICAL CASE IMPLEMENTATION 

 Actually, the implementation procedure is divided into 
security and performance instances.  

PART 1:  Security Instance  
(1)Access control: Different user’s logins will have 

different interfaces based on user defined role. 

(2) SQL injection：It can prevent data leak from this     
feature 

(3) Coding for seession hijacking 
  Session.Add("id", "u"+ uid.Text + "s");  
  Session.Add("pswd", "u" + upswd.Text + "u"); 
(4) Coding for Information disclosure:  
try  
{  
myCommand.ExecuteNonQuery();  
Message.InnerHtml = "insertion O.K.<br>";  
}  
catch (SqlException e)  
{  
if (e.Number == 2627)  
Message.InnerHtml = "The Same Index KEY!!";  
else  
Message.InnerHtml = "Is all data stuffing?";  
Message.Style["color"] = "red"; 
} 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.4.SWAP FLOWCHART IN GENERAL PURPOSE      
INTEGRATED FRAMEWORK 

PART  II: Performance Instances  
(1) Time for accessing Web Pages  
(2) Time for manipulating Database  

．Data Query  
SqlDataAdapter myCommand = new      
SqlDataAdapter("select * from Tb_Users", 
myConnection);  
DataSet ds = new DataSet();  
myCommand.Fill(ds, " Tb_Users ");  
MyDataGrid.DataSource = ds.Tables["Tb_Users 
"].DefaultView;  
MyDataGrid.DataBind();  

．Data Insert  
String insertCmd = "insert into Tb_Users (name, pho, 
addr) values (@Name, @Pho, @Addr)";  
SqlCommand myCommand = new 
SqlCommand(insertCmd, myConnection);  
myCommand.Parameters.Add(new 
SqlParameter("@Name", SqlDbType.NVarChar, 20));  

myCommand.Parameters["@Name"].Value = 
name.Value;  
    …  
    myCommand.Connection.Open();  
    myCommand.ExecuteNonQuery();  

．Data Update  
String updateCmd = "UPDATE Tb_Users SET name = 
@Name, pho = @Pho, "addr = @Addr where User_Id 
= @Id";  
SqlCommand myCommand = new 
SqlCommand(updateCmd, myConnection);  
myCommand.Parameters.Add(new 
SqlParameter("@Name", SqlDbType.NVarChar, 40));  
    ……. 
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MyDataGrid.DataKeys[(int)e.Item.ItemIndex]; 
   String[] cols = { "@Name", "@Pho", "@Addr" };  

     ．Data Delete  
String deleteCmd = "DELETE from Tb_User where 
User_Id = @Id";  
SqlCommand myCommand = new 
SqlCommand(deleteCmd, myConnection);  
myCommand.Parameters.Add(new 
SqlParameter("@Id", SqlDbType.NVarChar, 11));  
myCommand.Parameters["@Id"].Value = 
MyDataGrid.DataKeys[(int)e.Item.ItemIndex];  

    myCommand.Connection.Open(); 

VII.  RESULT ANALYSIS 

Our models are validated by using proposed and 
traditional approach for implementing practical ERP 
system to compare their security level and processing 
performance. Below given the comparison between 
traditional and integrated approach as shown in Fig.5 

Fig.5. COMPARISION BETWEEN TRADITIONAL FRAMEWORK 
AND GENERAL PURPOSE INTEGRATED FRAMEWORK   

 
 

 

 

 

 

 

 

 

 

 

 

VIII.  CONCLUSION 

In this paper, we propose the general purpose 
integrated framework and design its algorithm. Also, we 
illustrate how to implement the secure Web-based 
applications with tuning performance. Then, we will 
utilize this framework to set up a practical case – ERP 
system, and also perform simulations and make results 
analysis. Finally, our experimental results indicate that the 
proposed general purpose integrated framework can solve 
related security holes, and also improve performance.  
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IRIS Texture Analysis, Finger Printing and       
Signature Verification for Automatic Data Retrieval 
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Abstract— Pattern recognition is the study of how machines 
can observe the environment, learn to distinguish patterns of 
interest from their background, and make sound and 
reasonable decisions about the categories of the patterns. In 
spite of almost 50 years of research, design of a general 
purpose machine to recognize pattern still remains a 
challenge. In most cases humans are able to recognize 
patterns to the best of their capabilities, yet we do not 
understand how humans recognize these patterns. Ross 
emphasizes the work of Nobel Laureate Herbert Simon 
whose central finding was that pattern recognition is critical 
in most human decision making tasks. The more relevant 
patterns at ones disposal, the better decisions will be. This is 
hopeful news to people involved in the study of artificial 
intelligence, since computers can surely be taught to 
recognize patterns. Pattern recognition finds tremendous 
potential in diagnosis of diseases, identification of criminals 
and the mapping of their brain, programs that help banks 
score credit applicants and help pilots land airplanes etc. 
These applications include data mining (identifying a pattern 
e.g., correlation, or an outlier in millions of multidimensional 
patterns), document classification (efficiently searching text 
documents over the internet), financial forecasting, crop 
forecasting, organization and retrieval of multimedia 
databases, and biometrics. In this paper we propose a new 
biometric-based combined smart card Iris feature extraction 
system, finger printing and signature verification system 
which can be successfully implemented for retrieval of 
individual’s data. The system involves a sensor which can 
automatically sense the iris and acquire the biometric data in 
numerical format (Iris Images). Similarly the method also 
involves swiping of the finger print on the swiping machine 
and comparing an individual’s signature for the purpose. 
This method of detection can be modified for face detection, 
detecting thumb and finger impression and detecting 
behavioral patterns and other non biometric characteristics 
like hand writing and signature verification. The sensor in 
this case is a highly sensitive camera and/or a swipe system 
and an electronic scribbling board for signature verification.  
  
Keywords— Biometric, eyeprint, IRIS, Unique Identification 
Code, Pattern Recognition 

I. INTRODUCTION 

Most children can recognize digits and letters by the 
time they becomes five years old. Small characters, large  

 
 
 
 
 
 
 
 

characters, handwritten, machine printed or rotated–all are 
easily recognized by the young.  Human beings as well as 
animals can recognize sound, touch, odor and emotions.  
The fact that we recognize patterns is taken for granted 
until faced with the uphill task of teaching a machine to 
understand and replicate the patterns.  Pattern recognition 
is the study of how machines can observe the environment, 
learn to distinguish patterns of interest from their 
background, and make sound and reasonable decisions 
about the categories of the patterns. In spite of almost 50 
years of research, design of a general purpose machine to 
recognize pattern still remains a challenge. In most cases 
humans are able to recognize patterns to the best of their 
capabilities, yet we do not understand how humans 
recognize these patterns. Nobel Laureate Herbert Simon’s 
central finding was that pattern recognition is critical in 
most human decision making tasks. decisions will be. 
This is hopeful news to people involved in the study of 
artificial intelligence, since computers can surely be 
taught to recognize patterns. Pattern recognition finds 
tremendous potential in diagnosis of diseases,  
identification of criminals and the mapping of their brain, 
help pilots land airplanes on airstrips,  classify documents 
(efficiently searching text documents), financial 
forecasting, crop forecasting, organization and retrieval of 
multimedia databases, and biometrics. 

A. Concept of pattern recognition 

Automatic (machine) recognition, description, 
classification, and grouping of patterns are important 
problems in a variety of engineering and scientific 
disciplines such as biology, psychology, medicine, 
marketing, computer vision, artificial intelligence, and 
remote sensing. According to Watanabe, a pattern is 
defined as opposite of a chaos. Pattern is an entity, and the 
cluster has a similar shape or property or both. For 
example, a pattern could be a fingerprint image, a 
handwritten cursive word, a human face, or a speech 
signal. Given a pattern, its recognition / classification may 
consist of one of the following two tasks: 

 supervised classification in which the input pattern is 
identified as a member of a predefined class,  or 
unsupervised classification (e.g., clustering) in which the 
pattern is assigned to a hitherto unknown class. 

In many recognition problems involving complex 
patterns, it is more appropriate to adopt a hierarchical 
perspective where a pattern is viewed as being composed 
of simple sub patterns which are them/selves built from 
yet simpler sub patterns. The simplest/elementary sub 
patterns to be recognized are called primitives and the 
given complex pattern is represented in terms of the 
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interrelationships between these primitives. In syntactic 
pattern recognition, a formal analogy is drawn between 
the structure of patterns and the syntax of a language. The 
patterns are viewed as sentences belonging to a language, 
primitives are viewed as the alphabet of the language, and 
the sentences are generated according to a grammar. Thus, 
a large collection of complex patterns can be described by 
a small number of primitives and grammatical rules. The 
grammar for each pattern class must be inferred from the 
available training samples. In many recognition problems 
involving complex patterns, it is more appropriate to 
adopt a hierarchical perspective where a pattern is viewed 
as being composed of simple sub patterns which are 
themselves built from yet simpler sub patterns .The 
simplest/elementary sub patterns to be recognized are 
called primitives and the given complex pattern is 
represented in terms of the interrelationships between 
these primitives. In syntactic pattern recognition, a formal 
analogy is drawn between the structure of patterns and the 
syntax of a language. The patterns are viewed as 
sentences belonging to a language, primitives are viewed 
as the alphabet of the language, and the sentences are 
generated according to a grammar. Thus, a large 
collection of complex patterns can be described by a small 
number of primitives and grammatical rules. The 
grammar for each pattern class must be inferred from the 
available training samples.  

B. Structural pattern recognition 

Structural pattern recognition is important because, in 
addition to classification, this approach also provides a 
description of how the given pattern is constructed from 
the primitives. This paradigm has been used in situations 
where the patterns have a definite structure which can be 
captured in terms of a set of rules, such as EKG 
waveforms, textured images, and shape analysis of 
contours.  

The implementation of a syntactic approach, however, 
leads to many difficulties which primarily have to do with 
the segmentation of noisy patterns (to detect the 
primitives) and the inference of the grammar from 
training data. Fu introduced the notion of attributed 
grammars which unifies syntactic and statistical pattern 
recognition. The syntactic approach may yield a 
combinatorial explosion of possibilities to be investigated, 
demanding large training sets and very large 
computational efforts. 

C. Neural Networks 

Neural networks are massively parallel computing 
systems consisting of an extremely large number of 
simple processors with many interconnections. Neural 
network models attempt to use some organizational 
principles (such as learning, generalization, adaptively, 
fault tolerance and distributed representation, and 
computation) in a network of weighted directed graphs in 
which the nodes are artificial neurons and directed edges 
(with weights) are connections between neuron outputs 
and neuron inputs. These in fact try to replicate the brain 
of human beings. The main characteristics of neural 
networks are that they have the ability to learn complex 

nonlinear input-output relationships, use sequential 
training procedures, and adapt themselves to the data. 

D. Relevance of pattern recognition problem 

Impersonation is the greatest security threat of modern 
days, from the terrorist attack to the purchase of a simple 
consumer item, to the harrowing task of identifying  the 
criminals to the identification of accident victims or 
unclaimed dead bodies, to the uphill task of preventing 
impersonation in the elections, every where there is a 
tremendous potential for pattern recognition. We give the 
example of a   person  who produces a debit or credit card 
for purchasing goods, transaction is done without 
verifying if the producer is lawful owner of the card or not.  
The verifier can be identified and authenticated by what 
he knows (password), by what he owns (document) or by 
who he is (Biometrics). Passwords can be hacked, 
documents can be stolen but biometrics measures are 
something very difficult to reproduce if not impossible.   
The current trend in the research world is headed towards 
Biometrics since the level of security is highly increased. 
The most popular biometric features are based on 
individual’s signature, retinal features, face recognition, 
iris characteristics, fingerprint, DNA matching and voice 
recognition. 

II. METHODOLOGY 

A. For IRIS recognition technique 

As in any other automated recognition technique, the 
IRIS-recognition system has to compare a newly acquired 
IRIS pattern against existing patterns already stored in the 
system. The IRIS pattern can be extracted from eye 
images. The first stage would be an alignment process in 
order to eliminate variation in scale and rotation. The 
features that can be used could be based on local 
orientation, phase or special frequency information. The 
properties of the Iris that enhance its suitability for use in 
automatic identification include: 

• Protected from the external environment 
• Impossibility of surgically modifying without the 

risk of vision 
• Physiological response to light. 
• Ease of registering its image at some distance 
The human iris proves to be of great potential in 

biometrics-based identification and verification research 
and development community. The iris is so unique that no 
two irises are alike, even among identical twins, in the 
entire human population. Automated biometrics-based 
personal identification systems can be classified based on 
two major tasks viz., identification and verification 

TABLE I 
APPLICATIONS OF PATTERN RECOGNITION -GENERAL  

Problem Application Input 
Pattern 

Pattern 
Classes 

Bio 
informatics 

Sequence 
Analysis 

DNA/Prote
in 
Sequence 

Known types 
of genes/ 
patterns 

Document 
classification 

Internet 
Search 

Text 
Document 

Document 
categories 
(e.g.: 
Business, 
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sports etc) 

Document 
image 
analysis 

Reading 
machine for 
blind 

Image of 
document 

Alphanumeric 
characters/ 
words 

Industrial 
Automation 

Manufacture 
and soldering 
and 
inspection of 
printed circuit 
board 

Intensity or  
range 
image 

Defective/ 
non-defective 
nature of 
product 

Multimedia 
database 
retrieval 

Internet 
search 

Video clip Video genres( 
e.g., action, 
dialogues 
etc.,) 

Biometric 
Recognition 

Personal 
Identification 

Face, iris, 
finger 
prints 

Authorized 
users for 
access control 

Remote 
sensing 

Forecasting 
Crop yield 

Multispectr
al image 

Land use 
categories, 
growth pattern 
of crops 

B. Actual iris identification involves 

1) The person stands in front of the iris 
identification system, generally between one and three 
feet distance and a wide angle camera calculates the 
position of his  eye. 

2) A second camera zooms in on the eye and takes a 
black and white image. 

3) After this the iris system has one's iris in focus, it 
overlays a circular grid (zone’s of analysis or area of 
interest) on the image of the iris , very similar to, and 
identifies where areas of light and dark fall. The 
purpose of overlaying the grid is so that the iris 
recognition system can recognize a pattern within the 
iris and generate ‘points’ within the pattern into an 
‘eyeprint’.  

4) The captured image or ‘eyeprint’ is checked 
against a previously stored ‘reference template’ in the 
database.  
In the iris alone, there are over 400 distinguishing 

characteristics, or Degrees of Freedom (DOF), that can be 
quantified and used to identify an individual (Daugman, J. 
& Williams, G. O. 1992), of which approximately 260 of 
these are being used like contraction, furrows, striations, 
pits, collagenous fibers, filaments, crypts (darkened areas 
on the iris), serpentine vasculature, rings, and freckles.  

It is said that the iris recognition system is more fool 
proof than the fingerprint.  

C. For fingerprint matching 

Similarly the swipe machine can be used to take 
impression of the thumb/finger print.  Identification 
involves acquisition of data using very high resolution 
camera and then classifying the image to get the 
characteristics of the fingerprint using the well established 
methods of image enhancement, principal component 
analysis, edge enhancement and filtering etc. 

The three basic patterns of fingerprint ridges are the 
arch, loop, and whorl. An arch is a pattern where the 
ridges enter from one side of the finger, rise in the center 
forming an arc, and then exit the other side of the finger. 
The loop is a pattern where the ridges enter from one side 

of a finger, form a curve, and tend to exit from the same 
side they enter. In the whorl pattern, ridges form 
circularly around a central point on the finger.The 
major Minutia features of fingerprint ridges are: ridge 
ending, bifurcation, and short ridge (or dot). The ridge 
ending is the point at which a ridge terminates. 
Bifurcations are points at which a single ridge splits into 
two ridges. Short ridges (or dots) are ridges which are 
significantly shorter than the average ridge length on the 
fingerprint. Minutiae and patterns are very important in 
the analysis of fingerprints since no two fingers have been 
shown to be identical. 

A fingerprint sensor is an electronic device used to 
capture a digital image of the fingerprint pattern. The 
captured image is called a live scan. This live scan 
is digitally processed to create a biometric template (a 
collection of extracted features) which is stored and used 
for matching.  

Optical fingerprint imaging involves capturing a digital 
image of the print using visible light. This type of sensor 
is, in essence, a specialized digital camera. The top layer 
of the sensor, where the finger is placed, is known as the 
touch surface. Beneath this layer is a light-emitting 
phosphor layer which illuminates the surface of the finger. 
The light reflected from the finger passes through the 
phosphor layer to an array of solid state pixels (a charge-
coupled device) which captures a visual image of the 
fingerprint. A scratched or dirty touch surface can cause a 
bad image of the fingerprint. A disadvantage of this type 
of sensor is the fact that the imaging capabilities are 
affected by the quality of skin on the finger. For instance, 
a dirty or marked finger is difficult to image properly. 
Also, it is possible for an individual to erode the outer 
layer of skin on the fingertips to the point where the 
fingerprint is no longer visible. It can also be easily fooled 
by an image of a fingerprint if not coupled with a "live 
finger" detector. However, unlike capacitive sensors, this 
sensor technology is not susceptible to electrostatic 
discharge damage. 

Pattern based algorithms compare the basic fingerprint 
patterns (arch, whorl, and loop) between a previously 
stored template and a candidate fingerprint. This requires 
that the images be aligned in the same orientation. To do 
this, the algorithm finds a central point in the fingerprint 
image and centers on that. In a pattern-based algorithm, 
the template contains the type, size, and orientation of 
patterns within the aligned fingerprint image. The 
candidate fingerprint image is graphically compared with 
the template to determine the degree to which they match. 

D. For signature verification 

Signature verification is one of the most widely known 
among the non-vision based personal identification. 
Signature verification requires the use of electronic tablets 
or digitizers for on-line capturing and optical scanners for 
off-line conversion. 

Given the subject's name and a new acquired signature, 
the system decides whether the signature corresponds to 
the subject's name. The decision is based on a 
measurement of the similarity between the acquired 
signature and a prototype of the subject's signature. The 
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prototype has been previously extracted from a training 
set of signatures. 

The signature verification system is based upon the 
measurement of similarity between signatures. Therefore, 
this computation is the key element of the system. There 
are two different errors that characterize the performance 
of the algorithm. The Type I error (or False Rejection 
Rate (FRR)), measures the number of true signatures 
classified as forgeries as a function of the classification 
threshold. The Type II error (or False Acceptance Rate 
(FAR)), evaluates the number of false signatures 
classified as real ones as a function of the classification 
threshold. The performance of the system is provided by 
these two errors as a function of the classification 
threshold. Clearly, we can trade-off one type of error for 
the other type of error. As an extreme example, if we 
accept every signature, we will have a 0% of FRR and a 
100% of FAR, and if we reject every signature, we will 
have a 100% of FRR and a 0% of FAR. The curve of 
FAR as a function of FRR, using the classification 
threshold as a parameter, is called the error trade-off 
curve. It provides the behavior of the algorithm for any 
operation regime and it is the best descriptor of the 
performance of the algorithm. In practice, this curve is 
often characterized by the equal error rate, i.e., the error 
rate at which the percentage of false accepts equal the 
percentage of false rejects. This equal error rate provides 
an estimate of the statistical performance of the algorithm, 
i.e., it provides an estimate of its generalization error. 

Final Details of the identification method involves 
quickly matching the information obtained through the 
iris recognition, fingerprint Matching and signature 
verification with the template already available in the 
huge repository. 

III.  RESULT AND CONCLUSION – OUTLOOK 

Pattern recognition is a fast moving and expanding 
science. It is a frontier topic having a tremendous scope 
not only in the field of remote sensing  for crop 
forecasting, automation in industries  but for 
determination of causes and reasons for diseases, fast 
searching of documents on internet, personal 
identification including preparation of biometric database 
of citizens, criminals and terrorist, psychopaths, speech 
and image recognition for the blind etc.The Government 
of India has launched the envisioned "AADHAAR” 
wherein every individual is to be given a 12 digit 
“UNIQUE IDENTIFICATION NUMBER”. The Unique 
Identification Authority of India (UIDAI), formed under 
the aegis of Planning Commission of the government of 
India shall issue a unique number to all Indians but not 
smart cards. The authority would provide the database of 
residents containing very simple data in biometrics. It is 
envisaged that the Unique National ID s will help address 
the rigged state elections and the wide spread 
embezzlement that affects subsidies and poverty 
alleviation programs such as NREGA. It is believed to put 
a check to the to the illegal immigration and the terrorist 
threats, The no. is to be stored in a centralized database 
and linked to the basic demographics and biometric 
information like photograph, ten fingerprints and iris - of 
each individual. We are suggesting that if a smart card is 

issued to each individual then identification and 
authentication can become easy and convenient. To 
facilitate the security personnel the same card can be 
swiped for purchasing railway, bus and air tickets, used as 
basic input for purchase of mobile phones and SIM cards, 
for ATMS, for issue of ration cards, for admission to 
schools, colleges and hospitals, purchase of vehicles, 
identification of voters in election with the option to 
swipe the card on electronic voting machine to prove 
identity, for land and property purchase, for vaccinations, 
use in blood banks etc. The more a person visualizes the 
better the applicability. This will prove to be a 
tremendous boon if lined to the Census information also 
to estimate the total male/female/child/ literate/ illiterate/ 
worker/ non worker categories. The processing time for 
creating and updating the information could be saved by 
just  using mobile swipe machines to read the information 
on the smart card and then  updating the relevant field in 
the linked database.  

The technique is not new. For e.g. in the Orlando 
Disney land the tickets issued are with the biometric 
information to prevent fraudulent use. Similarly in the 
killing of Osama bin Laden, the DNA matching was done 
to confirm the identity.  

The information technology and the mobile technology 
are progressing so fast that the same can be used as a new 
application for the retrieval of an individual’s data at any 
particular time with the biometric details. The future is 
full of opportunities, how well we are able to explore and 
implement shall be determined by the political willingness 
and the willpower of the masses. 
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Association Rule Mining with Hybrid Dimension  
Priyanka Pawar1, Vipul Dalal2, Sachin Deshpande3 

 

Abstract — Hybrid dimension association rules mining 
algorithm satisfies the definite condition on the basis of 
multidimensional transaction database. Boolean Matrix 
based approach has been employed to generate frequent 
item sets in multidimensional transaction databases. When 
using this algorithm first time, it scans the database once and 
will generate the association rules. Apriori property is used 
in algorithm to prune the item sets. It is not necessary to 
scan the database again; it uses Boolean logical operations to 
generate the association rules. 
 
Keywords — Hybrid dimensional association rule, relational 
calculus, multidimensional transaction database. 

I. INTRODUCTION 

For mining association rule in transactional or 
relational database in data mining till now we have used 
different approaches. Apriori algorithm is costly to handle 
a huge number of candidate sets and it requires multiple 
scans for the database which is a tedious job. However, in 
situations with a large number of frequent patterns, long 
patterns, or quite low minimum support thresholds, an 
Apriori-like algorithm may suffer from some above 
problems and it is used for only single dimensional 
mining. Although an FP-tree is rather compact, its 
construction needs two scans of a transaction database, 
which may represent a nontrivial overhead [3].  

Finding frequent patterns plays an important role in 
data mining and knowledge discovery techniques. 
Association rule describes correlation between data items 
in large databases or datasets. The first and foremost 
algorithm to find frequent pattern was presented by R. 
Agrawal et al. in 1993. Presented, frequent pattern tree 
approach, for mining association rules without candidate 
generation. The candidate generation and test 
methodology, called Apriori techniques was the first  
technique to compute frequent patterns based on the 
Apriori principle and anti-monotone property. The Apriori 
technique finds the frequent pattern of length k from the 
set of already generated candidate patterns of length k-1. 
This algorithm requires multiple database scans and large 
amount of memory to handle the candidate patterns when 
the number of potential frequent pattern is reasonably 
large. In the past two decades, large numbers of research 
studies have been published presenting new algorithms or 
extending existing algorithms to solve frequent pattern 
mining problem more effectively and efficiently.  But all 
the above-mentioned studies are well suitable for single-
dimensional transactional databases. 

II. ASSOCIATION RULES 

Definition 1: Let I = {i1 , i2, i3,……. in} be a set of items. 
D is a database of transactions. Each transaction T is a set  
 
 
 
 
 

of items and has an identifier called TID. Each T⊆ I. 
Definition 2: Association rule is the implication of the 
form A ⇒B, where A and B are item sets which satisfies 
A⊆ I, B⊆ I and A∩ B = φ. 
Definition 3: The strength of an association rule can be 
measured in terms of its Support and Confidence. 
The support supp(X) of an item set X is defined as the 
proportion of transactions in the data set which contain 
the item set. 
The confidence of a rule is defined 
Conf(X⇒ Y) = supp(X∪ Y)/supp(X). 
Definition 4: Boolean Matrix: is a matrix with element ‘0’ 
or ‘1’. 
Definition 5: The Boolean AND operation is defined as 
follows: 0.0=0 0.1=0 1.0=0 1.1=1. Where logical 
implication is denoted by ‘.’ or AND 
There are different methods for generating frequent item 
sets and association rule mining. Some of them are as 
follows:- 
A. Apriori Algorithm 

The classical Apriori algorithm employ an iterative 
method to find all the frequent iemsets. First, the frequent 
1- itemsets L1 is found according to the user-specified 
minimum support threshold, then the L1 is used to find 
frequent 2-iemsets L2, and so on, until there is no new 
frequent itemsets could be found. After finding all the 
frequent itemsets using Apriori, we could generate the 
corresponding association rules [5].  
Apriori employs an iterative approach known as a level-
wise search, where k-itemsets are used to explore (k+1)-
itemsets.  
Apriori principle: If an itemset is frequent,then all of its 
subsets must also be frequent. It works in two steps- 
1. Join Step: Ck is generated by joining Lk-1with itself. 
2. Prune Step: Any (k-1)-itemset that is not frequent 

cannot bea subset of a frequent k-itemset.Apriori  
Algorithm is the simple Single-dimensional mining 
algorithm.  

B. Sampling Algorithm 
The main idea for the sampling algorithm is to select 

small sample one that fits in the main memory of the 
database of transactions and to determine the frequent 
item sets from that sample. If those frequent itemsets form 
a superset of frequent itemsets for the entire database,then 
we can determinethe real frequent itemsets by scanning 
the remainder of the database in order to compute exact 
support values for the superset itemsets. A superset of 
frequent itemsets can usually be found from by using for 
eg. Apriori algorithm with a lowered minimum support.    
C. Partition Algorithm 

In this algorithm if we are given a database with a 
small number of potential large itemsets say a few 
thousands, then support for them can be tested in one scan 
by using a partitioning technique. Partitioning divides the 
database into non-overlapping subsets; these are 
individually considered as separate databases and all large 
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itemsets for that partition called local frequent itemsets, 
are generated in one pass. The Apriori algorithm can then 
be used efficiently on each partition if it fits entirely in 
main memory. Partitions are chosen in such a way that 
each partition can be accommodated in main memory. 
D.  FP-growth algorithm 

FP-growth algorithm is an efficient method of mining 
all frequent itemsets without candidate’s generation. The 
algorithm mine the frequent itemsets by using a divide-
and-conquer strategy as follows: FP-growth first 
compresses the database representing frequent itemset 
into a frequent-pattern tree, or FP-tree, which retains the 
itemset association information as well. The next step is 
to divide a compressed database into set of conditional 
databases (a special kind of projected database), each 
associated with one frequent item. Finally, mine each 
such database separately. Particularly, the construction of 
FP-tree and the mining of FP-tree are the main steps in 
FP-growth algorithm.  

In reality, for example, along with items purchased in 
sales transactional databases, other related information 
like quantity purchased, price, branch location etc are 
stored. Additional related information regarding the 
customers who purchased the items, such as customer age, 
occupation, credit rating, income, and address also stored 
in the database. Frequent item sets along with other 
relevant information will be helpful in high-level 
decision-making. This leads to the challenging mining 
task of multilevel and multidimensional association rule 
mining. In recent years, there has been lot of interest in 
mining databases with multidimensional data values. 

III.  CONDITIONAL –HYBRID DIMENSIONAL ASSOCIATION 

RULE M INING  

Thus here I presents mining conditional hybrid-
dimensional association rules. Based on these marking, 
either it does intra-dimensional join or inter-dimensional 
join. 

To solve this  problems for founding frequent item sets 
we have proposed this algorithm. It mines hybrid 
dimension association rules not only from single-
dimensional as well as multidimensional database. It meet 
the definite condition to generate conditional hybrid 
dimensional association rules, from multidimensional 
transactional database. It scans database only once which 
makes easy to find large frequent patterns. It does not 
generate the candidate item sets as we generate in Apriori 
algorithm, rather it uses Boolean vector “relational 
calculus” to generate frequent item sets. I taken 
multidimensional datasets with five attribute as input and 
apply on Hybrid-dimensional association algorithm rule 
to generate association rule using Boolean matrix. I use 
backend sql server and front end jdk1.5 version. 

Methodology used in this project:- 
A. Transforming the multidimensional transaction 

database into two Boolean matrices one for 
subordinate attributes (Am*p) and one for main 
attribute (Am*q). 

B. Generating the set of frequent 1-itemset LA1 (from 
the subordinate attributes matrix) and LB1 (from the 
main attribute matrix). 

C. Pruning the Boolean matrices. 
D. Perform AND operations to generate 2-itemsets: 
E. LA1     LB1 and LA1 __ LA1 for inter-dimension 

join and LB1        LB1 for intra-dimension join. 
F. Repeat the process to generate (k+1)-item sets from 

Lk. 
Transforming the multidimensional transaction database 
into Boolean matrix Generating the frequent 1-itemset L1 
Pruning the Boolean matrix generating the set of frequent 
k-item sets Lk 

The generation of frequent itemsets is the core of all 
the association rules mining algorithms. Previous studies 
on mining multi-dimensional association rules we focused  
on finding non-repetitive predicate multi- dimensional 
rules. We integrate the single-dimensional mining and 
nonrepetitive predicate multi-dimensional mining, and 
present a method for mining hybrid-dimensional 
association rules using Boolean Matrix. 
A. The join process 

There are two steps in generation of the frequent 
itemsets and frequent predicate sets. The two steps are 
joining and pruning. 
1. The join generating candidate 2-itemsets C2 ; We 

find frequent 1-itemsest based on each attribute, at 
the same time we mark items belong to every main 
attribute.So it will be clear that the marked items are 
the items of main attribute and unmarked items are 
the subordinate items. When we search for C2, if 
both of the two joining items are marked items, we 
call the function for intra-dimensional join between 
the items as well as inter-dimensional join, but only 
proceed with inter-dimensional join on the other 
occasions. 

2. The join on other occasions When we generate 
frequent itemsets directly according to the join mode 
of the Apriori, it would occur intradimensional join 
as well as inter- imensional join. But there are some 
restrictions to the generation of intradimensional join 
and inter-dimensional join. Therefore we make the 
following modifications to the joining step of the 
Apriori. We assume that items within transaction and 
itemset are sorted in lexicographic order. We could 
take two steps to find Lk 

• Distinguish the intra-dimensional join and 
interdimensional join; If all the items within the two (k-
1)- itemsets belong to the main attribute; we proceed with 
intra- dimensional join, and proceed with 
interdimensional join on other occasions. 

• Implement join L k -1 __ L k -1 , and choose the 
corresponding joining condition according to the 
characteristic of the join (intra-dimensional join or inter-
dimensional join)  
B. The conditional restriction in hybrid-dimension 

association rules 
First the frequent itemsets are obtained, and then we 

generate the hybrid-dimension association rules from the 
frequent itemsets. In the process of generating frequent 
itemsets, we make both intra-dimensional join and inter-
dimensional join, as well as the conditional restrictions 
while proceeding with join, all of the frequent itemsets 
have such a character: the values within main attribute 
field occur many times, while the values within 
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subordinate attribute fields occur only once. Thus, the 
rules generated by the algorithm may include many 
predicates, or include the same predicate. So the hybrid 
dimension association rules are formed [1]. 

IV.  ALGORITHM 

The algorithm consists of following steps: 
A. Transforming the multidimensional 

transaction database into two Boolean 
matrices one for subordinate attributes (Am*p) 
and one for main attribute (Am*q). 

B. Generating the set of frequent 1-itemset LA1 
(from the subordinate attributes matrix) and 
LB1 (from the main attribute matrix). 

C. Pruning the Boolean matrices. 
D. Perform AND operations to generate 2-

itemsets: 
LA1 ___ LB1 and LA1 __ LA1 for inter-   
dimension join and LB1 __ LB1 for intra- 
dimension join. 

E. Repeat the process to generate (k+1)-item sets 
from Lk. 

• Transforming the multidimensional transaction 
database  into Boolean matrix 

• Generating the frequent 1-itemset L1 
• Pruning the Boolean matrix 
• Generating the set of frequent k-item sets Lk 

We integrate the single-dimensional mining and no 
repetitive predicate multi- dimensional mining, and 
present a method for mining hybrid- dimensional 
association rules using Boolean Matrix. Let a multi-
dimensional transaction database Order, which includes 
two subordinate attributes Age and Income and one main 
attribute rdered_items as given in table I. In order to 
simplify the implement process, we pre-processed some 
attributes before algorithm executes, shown below in table 
II and table III.  

The multidimensional transaction table Order is 
transformed into two Boolean Matrices: Am*p as 
subordinate attributes matrix and Bm*q as main attribute 
matrix. Which are as given below: Let the minimum 
support is 0.4; m=10 is the number of transactions. 

Therefore min_sup_num=10. We compute the sum of 
the elements value of each column in the Boolean matrix 
A10*5 and B10*5 set of frequent 1-itemset is: 
LA1{{y},{m},{h},{l}}, LB1 ={ {I1},{I2},{I3},{I5}} 
smaller than the minimum  
 

TABLE II 

ORDER 

 

 

 

 

 

           TABLE III                 TABLE III 

            MAPPING AGE                                     MAPPING INCOME 

 

 

 

 

TABLE IVV 

ORDER SETS 

 
 

 

 

 

 

 
support number [7].Now we perform the ‘AND’ operation 
to join LA1 and LB1 (according to the type of join) to 
generate L2. The possible 2-itemsets are: Inter-
dimensional join (LA1 __ LB1 and LA1 __ LA1): It is 
performed by AND operation among the columns of 
Matrix Am*p AND Bm*q and Am*p AND Am*p. Intra-
dimensional join (LB1 __ LB1): It is performed by AND 
operation among the columns of Matrix Bm*p AND 
Bm*q. The possible 2-itemsets from LA1 and LB1 are: 
(y,l), (m,h),  (h,1),  (h,2) ,(h,3),(h,5), (l,1),(l,2), 
(l,3),(l,5),(y,1),(y,2),(y,3),(y,5),(m,1),(m,2),(m,3),(m,5),(I
1,I2),(I1,I3),(I1,I5),(I2,I3),(I2,I5),(I3,I5).After performing 
‘AND’ operation to get the support numbers of these 
mentioned item sets the Boolean matrices A10*18 and 
B10*6 are generated. Now again we compute the sum of 
the columns of matricesA10*18 and B10*6. And prune 
the columns of the 2-itemsets those are not frequent. 
Same process will be repeated till for next higher item 
sets. 
                                                             TABLE V 

FREQUENT ITEM-SET 
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V. CONCLUSIONS 

The proposed algorithm uses input datasets and meet 
the definite condition to generate conditional-hybrid 
dimensional association rules, from multidimensional 
transactional database. The main features are: it scans the 
database only once, it does not generate the candidate 
item sets, and it uses the “relational calculus” to generate 
frequent item sets. It stores data in the form of bits, so it 
needs less memory space and can be applied to large 
relational databases. 
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Image Compression Using Wavelet Packet and 
SPIHT Encoding Scheme 

Savita K.Borate1, D.M.Yadav2 

 

Abstract — The necessity in image compression continuously 
grows during the last decade. An image compression 
algorithm based on wavelet packet transform is introduced. 
This paper introduces an implementation of wavelet packet 
image compression which is combined with SPIHT (Set 
Partitioning in Hierarchical Trees) compression scheme. The 
image compression includes transform of image, 
quantization and encoding. This paper describes the new 
approach to construct the best tree on the basis of Shannon 
entropy. Algorithm checks the entropy of decomposed nodes 
(child nodes) with entropy of node, which has been 
decomposed (parent node) and takes the decision of 
decomposition of a node. Then, proposed method for the 
efficient encoding, SPIHT is used for encoding of wavelet 
packet transform coefficients. Results are compared in terms 
of PSNR, bit rate and quality with other state of art coding. 

Keywords — Wavelet Packet, SPIHT, Entropy, HVS PSNR, 
Quantization 

I. INTRODUCTION 

The fundamental goal of image compression is to 
obtain the best possible quality, for a given storage or 
communication capacity. Wavelet based image coding 
algorithms are very popular in recent years because 
wavelet transform provides an efficient multiresolution 
representation of the signal. In wavelet transform, the 
successive decomposition is performed in the low 
frequency region. If an image contains information in mid 
and high frequency region, then wavelet transform is not 
an optimal tool to represent the image. In such cases, 
wavelet packet transform can be employed to represent 
the image. 

The wavelet packet transform is a generalization of the 
standard pyramidal decomposition. WP image 
decomposition adaptively selects a transform basis suited 
to the particular image. To achieve that, the criterion for 
best basis selection is needed. In this implementation 
entropy based criteria is selected.  

In wavelet decomposition, the approximate component 
of image is further decomposed, but in wavelet packet the 
approximation as well as detailed components are 
decomposed.  The efficient encoding using SPIHT is used 
for encoding of wavelet packet transform coefficients. 

SPIHT belongs to the next generation of wavelet 
encoders, employing more sophisticated coding. In fact, 
SPIHT exploits the properties of the wavelet-transformed 
images to increase the efficiency in the form of bit rate &  

 
 
 
 
 

quality (objective & subjective). The SPIHT process 
represents a very effective form of entropy-coding. 

This paper is organized as follows. In section 2 –
discuss the brief review of image compression, section 3 – 
describe discrete wavelet transform, section 4 – Wavelet 
Packet Tree is described, section 5 - SPIHT coding 
scheme 6- The implemented algorithm and coding results 
followed by conclusion in Section 7 and 8.  

II. IMAGE COMPRESSION: BRIEF OVERVIEW 

A common characteristic of most of images is that the 
neighbouring pixels are correlated. Therefore most 
important task is to find a less correlated representation of 
image. The fundamental components of compression are 
reduction of redundancy and irrelevancy. Redundancy 
reduction aims at removing duplication from the image. 
Irrelevancy reduction omits parts of the signal that will 
not be noticed by the signal receiver namely the human 
visual system (HVS). Three types of redundancies can be 
identified: Spatial redundancy, spectral redundancy and 
temporal redundancy. In still image, the compression is 
achieved by removing spatial redundancy and spectral 
redundancy. 

III.  DISCRETE WAVELET TRANSFORM 

Wavelets are functions that satisfy certain 
mathematical requirements and are used in representing 
data or other functions. The basic idea of the wavelet 
transform is to represent any arbitrary signal ‘X’ as a 
superposition of a set of  
such wavelets or basis functions. These basis functions 
are obtained from a single photo type wavelet called the 
mother wavelet by dilation (scaling) and translation 
(shifts). The discrete wavelet transform for two 
dimensional signal can be defined as follows. 
 

 

 

The indexes w(a1,a2,b1,b2) are called wavelet 
coefficients of signal X, and a1,a2 are dilation and b1,b2 
are translation, Ψ is the transforming function, which is 
known as mother wavelet. Low frequencies are examined 
with low temporal resolution while high frequencies with 
more temporal resolution. A wavelet transform combines 
both low pass and high pass filtering in spectral 
decomposition of signals.  

In case of discrete wavelet, the image is decomposed 
into a discrete set of wavelet coefficients using an 
orthogonal set of basis functions. These sets are divided 
into four parts such as approximation, horizontal details, 
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vertical details and diagonal details. Further 
decomposition of approximation is takes place; we get 
again four components shown in Figure 1. 
 

 

 

 

 

Figure 1. Two level wavelet decomposition 

IV.  WAVELET PACKET AND WAVELET   PACKET TREE 

Ideas of wavelet packet is the same as wavelet, the only 
difference is that wavelet packet offers a more complex 
and flexible analysis because in wavelet packet analysis 
the details as well as the approximation are splited. 
Wavelet packet decomposition gives a lot of bases from 
which you can look for the best representation with 
respect to design objectives. The wavelet packet tree for 
3-level decomposition is shown in Figure 2        

 
 

 

 

 

 

 

Figure 2. Wavelet Packet Tree Decomposition 

In this paper Shannon entropy criteria is used to 
construct the best tree. Shannon entropy criteria find the 
information content of signal ‘S’. 

 
 

 

 
Information content of decomposed component 

(Approximation and details) may be greater than the 
information content of components, which has been 
decomposed. In this paper the sum of information of  
decomposed component (child node) is checked with 
information of component which has been decomposed 
(parent node) and if sum of information of child nodes is 
less than the parent node, then only parent node is 
decomposed and child nodes are considered in tree 
otherwise parent nodes are not decomposed. We get 
wavelet packet coefficients. 

V. SPIHT CODING SCHEME 

SPIHT algorithm was introduced by Said and Pearlman, 
and is improved and extended version of Embedded 
Zerotree Wavelet (EZW) coding algorithm introduced by 

Shapiro. Both algorithms work with tree structure, called 
Spatial Orientation Tree (SOT), that defines the spatial 
relationships among wavelet coefficients in different 
decomposition subbands. In this way, an efficient 
prediction of significance of coefficients based on 
significance of their ‘‘parent’’ coefficients is enabled. 
SPIHT coder provides gain in PSNR over EZW due to 
introduction of a special symbol that indicates 
significance of child nodes of a significant parent and 
separation of child nodes (direct descendants) from 
second-generation descendants.  

When the decomposition image is obtained, we try to 
find a way how to code the wavelet packet coefficients 
into an efficient result, taking redundancy and storage 
space into consideration. SPIHT is one of the most 
advanced schemes available, even outperforming the 
state-of-the-art JPEG 2000 in some situations.  

The basic principle is the same; a progressive coding is 
applied, processing the image respectively to a lowering 
threshold. The difference is in the concept of zerotrees 
(spatial orientation trees in SPIHT). This is an idea that 
takes bounds between coefficients across subbands in 
different levels into consideration. The first idea is always 
the same: if there is a coefficient in the highest level of 
transform in a particular subband considered insignificant 
against a particular threshold, it is very probable that its 
descendants in lower levels will be insignificant too, so 
we can code quite a large group of coefficients with one 
symbol. SPIHT makes use of three lists – the List of 
Significant Pixels (LSP), List of Insignificant Pixels (LIP) 
and List of Insignificant Sets (LIS). These are coefficient 
location lists that contain their coordinates. After the 
initialization, the algorithm takes two stages for each level 
of threshold – the sorting pass (in which lists are 
organized) and the refinement pass (which does the actual 
progressive coding transmission). The result is in the form 
of a bitstream. Detailed scheme of the algorithm is 
presented in Figure3. 
 

 

 

 

 

Figure 3. Block Diagram of Wavelet Packet Image Coder System 

VI.    V ITHE IMPLEMENTED ALGORITHM    

  The implemented algorithm is described as follows: 

A. Let level counter = 1 

B. Let the current node = input image. 

C. Decompose current node using wavelet packet tree. 

D. Find the entropy of current node. 

E. Find the entropy of decomposed components viz. 

Wavelet 
Packet 
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F. CA1, CH1, CV1, CD1. 

G. Compare the entropy of parent node with the sum of 
the entropy of child node. If the sum of the entropy of 
child nodes is less than that of parent node, then child 
node will be considered as a leaf node of a tree and 
repeat the steps 3, 4, 5, 6 for each child nodes 
considering it as current node. Otherwise parent node 
acts as a leaf node of a tree. 

H. Encode wavelet packet coefficients using SPIHT 
coding technique. 8 Stop. 

VII.  EXPERIMENTAL RESULTS 

WP-SPIHT algorithm has been tested on 8 bit 512x512 
images: ‘‘Lena’’, ‘‘Barbara’’, and 256x256 Cameraman.  

A. Analysis for different images: 

 

 
 
 
 
 
 
 

 

(a)                               (b)                          (c) 

Figure 4: Best basis geometry 

(a) Lena        (b) Cameraman             (c ) Barbara 
 

Biorthogonal 9/7 transform is used for wavelet 
packets decomposition.Figure4 show examples of best basis 
from the experiments. Paper presents coding results both 
visually and in the terms of PSN R.WP-SPIHT provides 
better visual quality for textured parts of these images. 

 
 
 
 
 
 
 
 
 

        (a) Original Image                  (b)bpp=0.1PSNR=30.04dB      

 

 

        

 

 

 

  
  ( c )bpp=0.5PSNR=38dB           (d)bpp=0.1PSNR=42.73dB 

              Figure5: PSNR at different bit rates   

B. Influence of decomposition level: 

C. Comparison with various algorithms: 

D. Analysis using different types of wavelets: 

 
 
 
 
 

Type of Image Name PSNR in dB 

Standard Images  Lena(512 x 512)  42.73  

 Barbara(512 x 512)  37.15  

 Cameraman(256 x 256)  36.04  

Biomedical Image  Medical (5)  49.43  

Natural Images  i1  44.29  

Synthetic Images  Syn62  36.24  

 Syn61  30.72  

 

Rate 
(Bits/pixel) 

 

  Haar 
 

 

 CDF_9x7 
 

  sym4 
 

 db2 

0.1 27.16 30.04 27.06 21.84 

0.3 31.49 35.19 31.07 26.39 
0.5 34.27 38.01 33.04 29.16 
0.7 36.35 40.11 34.31 31.18 

1 38.95 42.73 35.35 34.05 

Decomposition 
Level 

                    PSNR in dB 

            Lena Natural Image 

1 23.99 24.11 

2 37.94 36.44 

3 41.85 36.98 

4 42.55 37.09 

5 42.69 37.12 

6 42.72 37.12 

7 42.73 37.12 

8 42.73 37.14 

 
Rate (Bits/pixel) 
 

 
           Algorithm 
 

 
    PSNR in dB 
 

 
 
     0.25 
     
 
 

    WP-SPIHT(implemented) 34.21 

    EZW 33.32 
    SPIHT  34.12 

    WP 34.12 

    JPEG2000 34.01 

 
 
     0.5 
 
 

    WP-SPIHT(implemented) 38.01 

    EZW 36.46 

    SPIHT  37.23 

    WP 37.54 

    JPEG2000 37.14 

     1 

    WP-SPIHT(implemented) 42.73 

    EZW 39.79 

    SPIHT  40.34 

    WP 40.80 
    JPEG2000 40.05 
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VIII.  CONCLUSION 

An image compression algorithm based on wavelet 
packet transform is implemented. In this algorithm, the 
Wavelet Packet Best Tree using Shannon entropy has 
been presented. This Algorithm checks the entropy of 
decomposed nodes (child nodes) with entropy of node, 
which has been decomposed (parent node) and takes the 
decision of decomposition of a node. Then, the efficient 
encoding method SPIHT is used for encoding of wavelet 
packet transform coefficients. This algorithm operates 
through SPIHT (Set Partitioning in Hierarchical Trees) 
and accomplishes completely embedded coding. This 
SPIHT uses the principles of partial ordering by 
magnitude with respect to sequence of octavely 
decreasing threshold, ordered bit plane transmission and 
self similarity across scale in an image wavelet transform. 

The implemented algorithm (WP-SPIHT) gives good 
results for Lena & Cameraman images, natural images 
and medical image. Images which are having edges, like 
“fingerprint” synthetic images gives lower PSNR but 
representation of finely textured regions is noticeably 
better for WP-SPIHT algorithm(VII-a). The algorithm has 
superior performance in displaying edge details and 
preserving the shape at low bit rates. Decomposition 
depth influences the final image quality, three-level 
decomposition is usually enough for other image 
compression methods based on DWT but SPIHT is most 
efficient when using level 5 and higher (VII-b). CDF9/7 
was able to perform best results among all tested wavelet 
families (VII-d).  

Results are compared in terms of PSNR, bit rate and 
quality with other compression algorithms like EZW, 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

SPIHT, Wavelet Packet and JPEG2000(VII-
c).Experimental results show that the implemented 
algorithm is suitable for images with textures, which is 
one of the most demanding tasks. The algorithm is tested 
on different images, and it is seen that the results obtained 
by WP-SPIHT are consistently better in terms of PSNR 
by about 2.7 dB over JPEG2000 and 2.4 dB over SPIHT. 
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Simulation Model of Ultrasonographic Imaging 
System using Ptolemy modelling tool and its 

Hardware implementation and Quantative analysis 
of the results 

Moresh Mukhedkar1, Bhakti Mukhedkar2 

 

Abstract— The Ultrasonographic Imaging System is the 
first initiative to develop the Ultrasonographic Imaging 
System itself, because of its high cost and hug use. In this 
paper we done the quantative analysis of the simulation 
results generated using Ptolemy modelling tool and using 
hardware implementation using FPGA board. Here we 
are mainly looking for Medical applications. We are 
doing work in some modules such as Modelling of the 
System using Ptolemy modelling tool and 
Implementation on FPGA kit. In present work Median 
filter algorithm for removing salt and peeper type of 
noise and edge detection algorithm has been 
implemented using reconfigurable architecture & 
Hardware modeled will be implemented using the Xilinx 
ISE 7.01 tool on the XC2VP7 vertex Embedded 
Development Board. The algorithm will be tested on 
standard image processing benchmarks and finally 
quantative analysis is done between result found with 
the help of Ptolemy modelling tool and FPGA hardware 
implementation. 
 
Keywords — Ultrasonography Imaging System, 
Modelling, Ptolemy, Xilinx XC2VP7, quantative 
Analysis.         

I. INTRODUCTION 

Real time display of images of anatomy [1] or flow 
information developed from the capture of reflected 
and attenuated high frequency sound waves; in 
general Ultrasonic Imaging is any technique of 
forming a visible display of intensity and, in some 
systems, phase distribution [4] in an acoustic field 
Where as Ultrasonic is the general subject of sound in 
frequency range above the average audible range of 
human begins and Ultrasound is the sound, which is 
pitched too high for a human to ear. Medical 
ultrasound machines [5] are among the most 
sophisticated signal processing machines in 
widespread use today. As in any complex machine, 
there are many trade-offs in implementation due to 
performance requirements, physics, and cost. It is 
interesting to consider that ultrasound is basically a  

 
 
 
 
 
 

 
 

radar or sonar system, but it operates at speeds that 
differ from these by order of magnitude. The 
Ultrasound System Challenges like it is supposed to 
give an accurate representation of the internal organs 
of a human body, and second, through Doppler signal 
processing, it is to determine movement within the 
body (for example, blood flow). Due to disadvantages 
associate with the full custom ASIC design like 
complexity and the cost associated with the design is 
very high we used FPGA are programmable devices. 
They are also called reconfigurable devices. 
Reconfigurable devices are processors, which can be 
programmed with a design, and the design can be by 
reprogramming the devices. Hardware design 
techniques such as parallelism and pipelining 
techniques can be developed on a FPGA [18]. So 
FPGAs are ideal choice for implementation of real 
time image processing algorithms. The algorithm is 
implemented on Xilinx vertex-II pro-embedded 
development board [21]. 

Here we design a synchronous dataflow model for 
ultrasonographic imaging system. This form of 
synchronous dataflow model takes advantage of the 
fact that in a large number of Real-time Image 
processing applications are an integral part of 
embedded systems technology. Modelling such 
applications using dataflow models can lead to useful 
formal properties, such as bounded memory 
requirements, and efficient synthesis solutions. The 
studies on extensions of SDF to provide for more 
flexible actor execution, including handling of such 
synchronous execution capabilities. They provide 
more flexibility. Ptolemy studies heterogeneous 
modelling, simulation, and design of concurrent 
systems, it has a graphical user interface the focus is 
on hardware and software co design devices. This 
paper aim at providing System Modelling and 
hardware architecture for the best of denoising filter 
and edge detection algorithm and quantative analysis 
will show the effectiveness of the system. 

In this paper we will see discuss about the image 
processing algorithm for image enhancement and edge 
detection, then discuss about the Ptolemy modelling 
tool, will see details about the FPGA [19] Design flow 
and its structure and different computing boards, then 
Hardware implementation of the Median Filter and 
Sobel edge detection algorithm, then go through the 
results such as results of Ptolemy, hardware 
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simulation and synthesis, quantative analysis of the 
results. 

II. OVERVIEW OF MAGE PROCESSING 
ALGORITHMS 

A two dimensional representation of a scene is 
called an image [1]. Image processing is the science of 
manipulating a picture or image .it covers a broad 
scope of techniques that are present in numerous 
applications. These techniques can enhance or distort 
an image, highlight certain features of an image, 
create a new image from portion of other images, 
restore an image that has been degraded during or 
after the image acquisition and so on. Image 
Enhancement is the improvement of the digital image 
quality without knowledge about the source of 
degradation [1]. It is an iconical process. In this paper 
we used two main Image Enhancement operations 
edge detection and De-noising, edge [5]characteristic 
boundaries and are therefore a problem of 
fundamental importance in image processing and the 
De-noising is normally used to reduce noise in an 
image, here we used algorithms viz sobel edge 
detector and median filter because of their best results 
for Ultrasonographic images. 

A. The Sobel Edge Detection 

The Sobel Edge [6] Detector uses a simple 
convolution kernel to create a series of gradient 
magnitudes, convolution K to pixel group p can be 
represented as  

( ) ( ) ( )
1 1

1 1

, , ,
k j

N x y k j k p x j y k
= − = −

= − −∑ ∑
 

      So the Sobel Edge Detector uses two 
convolution [1] kernels, one to detect changes in 
vertical contrast (hx) and another to detect horizontal 
contrast (hy).                                                 
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      The amazing thing is is that this data can now 
be represented as a vector (gradient vector). The two 
gradients computed using hx and hy can be regarded 
as the x and y components of the vector. Therefore we 
have a gradient magnitude and direction 
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      Where g is the gradient vector, g is the gradient 

magnitude and ſ is the gradient direction. You can 
see that when Gx and Gy are large (big changes in the 
vertical and horizontal orientation respectively), the 
gradient magnitude will also be large. It is the gradient 
magnitudes that are finally plotted. 

B. Median Filter 

The median filter is normally [1] used to reduce 
noise in an image. It often used for preserving useful 
detail in the image. It considers each pixel in the 

image in turn and looks at its nearby neighbors to 
decide whether or not it is representative of its 
surroundings. It replacing the pixel value with the 
median is Figure illustrates an example calculation.        

      In general, the median filter allows a great deal 
of high spatial frequency detail to pass while 
remaining very effective at removing noise on images 
where less than half of the pixels in a smoothing 
neighbourhood have been effected.  

     One of the major problems with the median 
filter is that it is relatively expensive and complex to 
compute. To find the median it is necessary to sort all 
the values in the neighbourhood into numerical order 
and this is relatively slow, even with fast sorting 
algorithms such as quick sort. 

III.  PTOLEMY MODELLING TOOL 

    Ptolemy II is the current software infrastructure 
of the Ptolemy Project. Ptolemy II is first and 
foremost a laboratory for experimenting with design 
techniques. It is published freely and in open-source 
form. The advantage open architecture and open 
source encourages researchers to build their own 
methods, leveraging and extending the core 
infrastructure provided by the software. 

      Ptolemy II has a sophisticated type system with 
type inference and data polymorphism (where 
components can be designed to operate on multiple 
data types), and a rich expression language.       

A. Modelling and Design in PTolemy 

The Ptolemy is used for heterogeneous modelling, 
simulation, and design of concurrent systems. The 
focus is on hardware and software, also on systems 
that are complex in the sense that they mix widely 
different operations, such as networking, signal 
processing, feedback control, mode changes, 
sequential decision making, and user interfaces. 

Modelling is the act of representing a system or 
subsystem formally. A model might be mathematical, 
in which case it can be viewed as a set of assertions 
about properties of the system such as its functionality 
or physical dimensions. Constructive models are often 
used to describe behaviour of a system in response to 
stimulus from outside the system. Constructive 
models are also called executable models. 

Design is the act of defining a system or subsystem. 
Usually this involves defining one or more models of 
the system and refining the models until the desired 
functionality is obtained within a set of constraints. 
Executable models are sometimes called simulations, 
an appropriate term when the executable model is 
clearly distinct from the system it models. 

B. Capabilities of PTolemy 

Ptolemy is a third generation system. Some of the 
major capabilities in Ptolemy that we believe to be 
new technology in modelling and design 
environments include higher level concurrent design 
in Java, actor-Oriented Classes, Subclasses, and 
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Inheritance, a truly polymorphic type system, domain-
polymorphic actors, extensible XML-based file 
formats, better modularization through the use of 
packages,  branded, Packaged Configurations, 
complete separation of the abstract syntax from the 
semantics, improved heterogeneity via a well-defined 
abstract semantics, thread-safe concurrent execution, 
fully integrated expression language. 

C. The general Idea of Ultrasonographic imaging 
system in PTolemy 

    The above figure shows the idea of simulation 
model which is build in Ptolemy. Here in the above 
block diagram simply the image is read with the help 
of Image Read actor, then image will be converted in 
gray image with the help of Band select actor the gray 
image then converted it in to double matrix form. 
When we get image in matrix for then it becomes easy 
to apply various image processing algorithms on it, 
such as in the original image we have to add salt and 
pepper noise, so afterwards we applying Median 
filtering De-noising techniques, finally the image will 
reconstructed and then applying the sobel edge 
detection algorithms. The original simulation model in 
Ptolemy is also shown below. Which give perfect idea 
of the ultrasonographic imaging system. The input of 
this model is the any image and output is also an 
image such as gray image, image with salt and peeper 
noise, de noise image, different types of edge detected 
images such as Sobel, Prewitt, Roberts, and Canny. 
Also it displays original image. 

 
 

 

 

 

 

 

 

 

 

 

Figure: - The general idea of Ultrasonographic Imaging System 
Model 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure: - Actual Simulation Model for ultrasonographic imaging 
system Ptolemy 

IV.  HARDWARE IMPLEMENTATION OF 

ULTRASONOGRAPHIC IMAGING SYSTEM 

Block diagram of system to [19] implement image 
processing operations such as Median filter and Sobel 
edge detector in the hardware is shown in figure. 
Output of the first block is a vector of pixels along 
with the data valid signal of the window. Data-vector 
is then sorted in descending order using sorting 
algorithm. Sorted output along with the data-valid 
signal of sorting is given to the Median filter block 
also same block is used for performing [18] Sobel 
Edge detection operation and it gives output data-
valid signal to indicate the arrival valid output. In 
addition to this row-and-column counter provides the 
row and column position to each block and select 
signal decides the window size. 

 

 

 

 

 

 

 

 

 

Figure: - Data Flow in the Hardware System 
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Various modules used such as 2 FIFOs [19] for 
Gaussian convolution stage if we are using 3x3 
convolution mask and 4 FIFOs if 5x5 
calculation of gradient we are using 3x3 convolution 
mask, so we required 2 FIFOs in non maximum 
suppression stage we need 256x18 bit FIFOs, and in 
thresholding stage we need 256x1 bit FIFO [21]array. 
3 x 3 windows for 3x3 mask. 3x3 Median algori
for Median Filtering. Sorting algorithm, for Median 
Filter and Horizontal and Vertical sobel gradient. Row 
and column counter. 

V. QUANTITATIVE ANALYSIS OF ULTRASONOGRAPHIC 

IMAGES 

Brightness is an attribute of visual perception 
which a source appears to emit a given amount of 
light. In other words, brightness is the perception 
elicited by the luminance of a visual target.
RGB colour brightness can be thought of as the 
arithmetic mean µ of the Red, Green, and Blue color 
coordinates (although some of the three components 
make the light seem brighter than others, which, again, 
may be compensated by some display systems 
automatically): 

 
 

In visual perception, contrast is the difference in 
visual properties that makes an object (or its 
representation in an image) distinguishable from other 
objects and the background. In visual perception of 
the real world, contrast is determined by the 
difference in the colour and brightness of the light 
reflected or emitted by an object and other objects 
within the same field of view. Contrast is calculated 
using the following method (Lmax − Lmin) / (Lmax + 
Lmin), Where Lmax is the maximum luminance and 
Lmin is the minimum luminance value. 

The quantitative analysis which is done on 
ultrasonographic images is as follows. T
and more information about brightness are depends 
upon the value of N, so when N is large it gives very 
good results and gives more information. The 
Brightness is given below. 
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Where, N = Number of equal parts 
Xmean = Mean value of each part 
Xn = Level of brightness. 
 
      Similarly for contrast value  
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Various modules used such as 2 FIFOs [19] for 
Gaussian convolution stage if we are using 3x3 
convolution mask and 4 FIFOs if 5x5 mask. For 
calculation of gradient we are using 3x3 convolution 
mask, so we required 2 FIFOs in non maximum 
suppression stage we need 256x18 bit FIFOs, and in 
thresholding stage we need 256x1 bit FIFO [21]array. 
3 x 3 windows for 3x3 mask. 3x3 Median algorithms 
for Median Filtering. Sorting algorithm, for Median 
Filter and Horizontal and Vertical sobel gradient. Row 

LTRASONOGRAPHIC 

Brightness is an attribute of visual perception 
emit a given amount of 

light. In other words, brightness is the perception 
elicited by the luminance of a visual target. In the 
RGB colour brightness can be thought of as the 

 of the Red, Green, and Blue color 
the three components 

make the light seem brighter than others, which, again, 
may be compensated by some display systems 

In visual perception, contrast is the difference in 
visual properties that makes an object (or its 

an image) distinguishable from other 
objects and the background. In visual perception of 
the real world, contrast is determined by the 
difference in the colour and brightness of the light 
reflected or emitted by an object and other objects 

field of view. Contrast is calculated 
− Lmin) / (Lmax + 

Lmin), Where Lmax is the maximum luminance and 

The quantitative analysis which is done on 
ultrasonographic images is as follows. The accuracy 
and more information about brightness are depends 
upon the value of N, so when N is large it gives very 
good results and gives more information. The 

Where, N = Number of equal parts
            Xmean = Mean value of each part
            Xn = Level of contrast.
            Xi = Total mean of the image

VI.  EXPERIMENTAL 

Previous sections we discussed the algorithms and 
their corresponding architectures. Algorithms 
implemented using Ptolemy tool also these 
architectures and designs were modelled using Xilinx 
hardware. The programs written in VHDL were 
simulated and tested by writing test benches. The 
designs were also synthesized for an Xilinx FPGA 
board [18].  

      Modelling is done in the PTOLEMY. Synthesis 
was done using Xilinx Synthesis Technology of 
Xilinx. The FPGA used to target the design was: 
XC2V1000-6-fg256.  

A. Results obtained from Ptolemy Modelling Tool

Here we get the above results from Ptolemy 
modelling and simulation tool. In this firstly we 
applying the various image processing algorithms 
such as Median filtering which is use for reducing
salt and peeper noise and spackle noise from 
ultrasound image and later we applying the various 
edge detection algorithms such as Sobel, Prewtt, 
Roberts, canny etc on the ultrasound image.

So here we have eight ultrasound images
and Table II contains the various ultrasound images 
such as Abdomen, Fatal, Heart, Intestine, Kidney, 
Lung, Prostate and Pancreas. In Table column 1 
contains original image, column 2 contains its 
image, column 3 contains the image with salt and 
peeper noise with probability 0.1 and column
that the reconstructed image which contain very less 
noise. So for Reconstruction we are applying Median 
filter algorithm with square window of size 3X3.

Next Table III  & Table IV shows the operation of 
edge detection which is applied on the ultrasound 
images. So here we applying mainly four important 
types of edge detectors they are Sobel, Prewitt, 
Roberts and Canny edge detector, by observing above 
edge detected images know that in Ptolemy Sobel 
gives very sharp edges and also edges are bright one, 
the output of Prewitt operator is some what less sharp 
than Sobel but is better than Roberts operator which 
gives very thin and some what bleary edges which are 
very heard to see. Finally canny operator gives bright 
edges which are better than Roberts but they are less 
sharp than Sobel and Prewitt.  

So finally from above results it is seen that in 
Ptolemy for feature extraction of ultrasound images 
the Median filter and Sobel Edge detector good.
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Where, N = Number of equal parts 
Xmean = Mean value of each part 
Xn = Level of contrast. 
Xi = Total mean of the image     

XPERIMENTAL RESULTS 

Previous sections we discussed the algorithms and 
their corresponding architectures. Algorithms 
implemented using Ptolemy tool also these 
architectures and designs were modelled using Xilinx 
hardware. The programs written in VHDL were 
simulated and tested by writing test benches. The 
designs were also synthesized for an Xilinx FPGA 

Modelling is done in the PTOLEMY. Synthesis 
was done using Xilinx Synthesis Technology of 
Xilinx. The FPGA used to target the design was: 

from Ptolemy Modelling Tool 

ere we get the above results from Ptolemy 
modelling and simulation tool. In this firstly we 
applying the various image processing algorithms 
such as Median filtering which is use for reducing the 
salt and peeper noise and spackle noise from 
ultrasound image and later we applying the various 
edge detection algorithms such as Sobel, Prewtt, 
Roberts, canny etc on the ultrasound image. 

So here we have eight ultrasound images. Table I 
contains the various ultrasound images 

such as Abdomen, Fatal, Heart, Intestine, Kidney, 
Lung, Prostate and Pancreas. In Table column 1 
contains original image, column 2 contains its gray 
image, column 3 contains the image with salt and 

robability 0.1 and column 4 shows 
that the reconstructed image which contain very less 
noise. So for Reconstruction we are applying Median 
filter algorithm with square window of size 3X3. 

Next Table III  & Table IV shows the operation of 
ch is applied on the ultrasound 

images. So here we applying mainly four important 
types of edge detectors they are Sobel, Prewitt, 
Roberts and Canny edge detector, by observing above 
edge detected images know that in Ptolemy Sobel 

d also edges are bright one, 
the output of Prewitt operator is some what less sharp 
than Sobel but is better than Roberts operator which 
gives very thin and some what bleary edges which are 
very heard to see. Finally canny operator gives bright 

are better than Roberts but they are less 

So finally from above results it is seen that in 
Ptolemy for feature extraction of ultrasound images 
the Median filter and Sobel Edge detector good. 
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TABLE V 
DE-NOISING OPERATION RESULTS OF PTOLEMY 
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TABLE VI 
EDGE DETECTION OPERATION RESULTS OF PTOLEMY 
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TABLE VII 
DE-NOISING OPERATION RESULTS OF XILINX TOOL 
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TABLE IV 
EDGE DETECTION OPERATION RESULTS OF XILIN X TOOL 
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      Brightness and contrast is found out with 

respect to different ultrasonographic images such as 
Heart and Kidney. Accordingly Brightness and 
Contrast values of interested region are calculated for 
different types of Edge detectors.  

TABLE V 
QUANTATIVE ANALYSIS FOR HEART IMAGE  
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TABLE VI 
QUANTATIVE ANALYSIS FOR KIDNEY IMAGE  
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VII.  CONCLUSIONS 

The modelling and simulation of Ultrasonographic 
imaging system is the first step towards the system 
design, here with the Ptolemy Modelling Tool 
successfully implemented different image 
enhancement algorithms such as for Edge detection 
and for de-noising, same algorithms applied to various 
ultrasonographic sample images. Out of the several 
algorithms we found Sobel Edge detector and Median 
filter having very good results for Ultrasonographic 
images Table I & II, At the last quantitative analysis 
of ultrasonographic images with respect to Brightness 
and Contrast is initiated, Table V & VI. While in 
brightness and contrast we found that Xilinx hardware 
implementation having good results. So in future work 
more accurate and sophisticated system should have 
to be developed with the help of hardware, and will 
have to get good affordable ultrasonographic imaging 
system. 
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Application of Data Mining Algorithms for 
Customer Classification   

Nilima Patil1, Rekha Lathi2 

 

Abstract— With the development of computer 
technology and IT (Information Technology), human-
beings are entering into the information era, in which 
we are in dire need of some new tools and technologies 
to deal with such “mass” data. Data mining is the useful 
tool to discovering the knowledge from large data. For 
this we require proper classification methods & 
algorithms. This paper used two data mining 
classification algorithms-- C5.0 and CART algorithms 
to get useful information to decision-making out of 
customers’ transaction behaviors. Firstly, enterprises 
dividing customers into different groups and then 
recommending the corresponding card to the customer 
who has the similar characteristics By this means, 
enterprises can provide special service to different card 
rank users in order to attract more and more 
customers. 
 
Keywords- Data mining, classification algorithm, 
decision tree 

I. INTRODUCTION 

In commercial operation, using the membership 
card service is the most superior method to help the 
businessmen to accumulate the customers’ 
information. On the one hand they may obtain 
customers’ basic information to maintain long-term 
contact with them. On the special day, like the 
holiday or the customer’s birthday, they can by 
delivering a warm blessing, promote customers’ 
satisfaction. On the other hand, they may through the 
customer’s transaction information, like the purchase 
volume, the purchase frequency, analyze what is the 
value of the customer to the enterprise and analyze 
the characteristics of each kind card customers to help 
the enterprise with a clear goal to recommend the 
card to a new customer. The classification analysis is 
by analyzing the data in the demonstration database, 
to make the accurate description or establish the 
accurate model or mine the classifying rule for each 
category, and then use the classifying rule to classify 
records in other databases. 

II. DATA  MINING TECHNOLOGY 

Data mining is the extraction of hidden predictive 
information from large databases. It is a powerful 
new technology with great potential to help 
companies focus on the most important information 
in their data warehouses. Data mining tools predict 
future trends and behaviors, allowing businesses to  

 
 
 
 
 
 

make proactive, knowledge-driven decisions. The 
automated, prospective analyses offered by data 
mining move beyond the analyses of past events 
provided by retrospective tools typical of decision 
support systems. Data mining tools can answer 
business questions that traditionally were too time 
consuming to resolve. They scour databases for 
hidden patterns, findingpredictive information that 
experts may miss because it lies outside their 
expectations. 

III.  CLASSIFICATION ALGORITHMS 

Decision Tree is an important model to realize the 
classification. It was a learning system—CLS builded 
by Hunt etc, when they researched on human concept 
modeling early in the 1960s. To the late 70s, 
J.Ross.Quinlan put forward the ID3 algorithm[2]-[5]. 
In 1993, Quinlan developed C4.5/C5.0 algorithm on 
basis of the ID3 algorithm. Below is the detailed 
explanation of the C5.0 algorithm and the CART 
algorithm [8] which are used in this paper. 

A. C5.0 Algorithm: 

C5.0 algorithm is an extension of C4.5 algorithm. 
C5.0 is the classification algorithm which applies in 
big data set. C5.0 is better than C4.5 on the efficiency 
and the memory.  

C5.0 model works by splitting the sample based on 
the field that provides the maximum information gain. 
The C5.0 model can split samples on basis of the 
biggest information gain field..The sample subset that 
is get from the former split will be split afterward. 
The process will continue until the sample subset 
cannot be split and is usually according to another 
field. Finally, examine the lowest level split, those 
sample subsets that don’t have remarkable 
contribution to the model will be rejected. 

1) Information Gain: 

Gain is computed to estimate the gain produced by 
a split over an attribute        

 
                            
 
 

Where: 
G(S,A) is the gain of the set S after a split over the 

A attribute 
E(S) is the information entropy of the set S 
m is the number of different values of the attribute 

A in S 
fS(Ai) is the frequency (proportion) of the items 

possessing Ai as value for A in S 
Ai is ith possible value of A 
S(Ai) is a subset of S containing all items where 

the value of A is Ai 
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Entropy: 
 
 
 
E(S) is the information entropy of the set S ; 
n is the number of different values of the attribute 

in S    
fS(j) is the frequency (proportion) of the value j in 

the set S 
log2 is the binary logarithm. 

B. CART algorithm 

Classification and Regression Trees (CART) is a 
flexible method to describe how the variable Y 
distributes after assigning the forecast vector X. This 
model uses the binary tree to divide the forecast space 
into certain subsets on which Y distribution is 
continuously even. Tree's leaf nodes correspond to 
different division areas which are determined by 
Splitting Rules relating to each internal node. By 
moving from the tree root to the leaf node, a forecast 
sample will be given an only leaf node, and Y 
distribution on this node also be determined. 

1) Splitting criteria: 

CART uses GINI Index to determine in which 
attribute the branch should be generated. The strategy 
is to choose the attribute whose GINI Index is 
minimum after splitting. 

2) GINI index: 

Assuming training set T includes n samples, the 
target property has m values, among them, the ith 
value show in T with a probability Pi, so T’s GINI 
Index can be described as below:                                                                            
 

 

Assuming the A be divided to q subsets, {T1, 
T2, · · · Tq}, among them, Ti’s sample number is ni, 
so the GINI Index divided according to property A 
can be described below: 

 
 

 
CART divides the property which leads a minimum 
value after the division.   

IV.  BUSINESS UNDERSTANDING 

In commercial operation, using the membership 
card service is the most superior method to help the 
businessmen to accumulate the customers’ 
information. The Retail chain store implements 
membership card system management which is 
helpful not only to accumulate the customer’s 
information but also to offer corresponding service 
for different card-rank users. From this way we can 
enhance customers' loyalty to the store. Therefore, so 
as to recommend corresponding card to the 
appropriate customer, senior managers want to obtain 
different card-rank customers’ characteristics and 
which is the most important factor that affects the 
customers to choose this kind of card not that kind. 
There are various data mining classification algorithm. 

For this application we can make use these data 
mining techniques in order to find some rules from 
large database. For training data set, I am using two 
well known decision tree classification algorithm are 
C5.0 and CART. Block diagram is shown below. 
Before modeling, big dataset of customer information 
is stored in the database. Through the analysis of the 
customer 
 

 

 

 

 

 

 

 

Fig 1. Block Diagram 

basic information table's attributes, we need to add 
the Field Ops into the data stream, and remove the 
unnecessary fields. For the fields that have been 
selected. we set membership card type is the output 
option, others input option. 

In the data understanding stage, by means of 
analyzing the characteristics of the primary data, we 
can make further understanding of the data 
distribution and the affect of various factors to 
membership card type. Through the preliminary 
analysis, we try to find out the statistics of customer 
records in the database, means the percentage of 
golden card customer’s account, the silver card 
customers, the bronze card customers & the normal 
card customer. 

In the data source, after setting the type option and 
Filter option, we select the attribute items that are 
needed while classifying, ,extracting 70% data from 
the source data as the training set, the left over 30% 
as the examination set. Here I am using C5.0 and the 
CART algorithm separately to carry on the 
classification. 

V. COMPARATIVE STUDY 

In customer membership card model two 
algorithms will be used and comparative study of 
both of them will be done.    

A. C5.0 algorithm: 

In customer membership card model C5.o 
algorithm is used to split up data set & find out the 
result in the form of decision tree or rule set. 

1) Splitting criteria used in c5.0 algorithm is 
information gain. The C5.0 model can split 
samples on basis of the biggest information gain. 

                            Application of Data Mining Algorithms for Customer Classification               27 



2) Test criteria is decision tree have any number of 
branches available not fixed branches like CART

3) Pruning method performed after creating 
decision tree i.e. post pruning single pass based 
on binomial confidence limits. 

4) Speed of C5.0 algorithm is significantly faster 
than c4.5 & more accurate.  

B. CART algorithm: 

CART, short for Classification And Regression 
Tree, When the value of the target attribute is ordered, 
it is called regression tree; when the value is discrete, 
it is called classification tree. 

1) Selection criterion used in CART algorithm is 
Gini index (diversity index). 

2) The decision-tree generated by CART algorithm 
is a simple structured binary tree. 

3)  The same with algorithm C4.5, CART 
builds the tree before pruning. cross
using cost-complexity model. 

VI.  TARGET KNOWLEDGE EXPECTED

Rule sets are formed from decision tree of both 
algorithms,. it shows that which factors are mainly 
affected for customer card  classification.
attributes as the main standards to recommend card to 
a future customer  

The following graph shows the accuracy of 
greater than CART algorithm. In the graph on X axis 
if we consider algorithms and Y axis shows 
percentage of accuracy. 
 

Fig 3: Comparison of algorithms 
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Test criteria is decision tree have any number of 
branches available not fixed branches like CART. 

Pruning method performed after creating 
decision tree i.e. post pruning single pass based 

5.0 algorithm is significantly faster 

CART, short for Classification And Regression 
Tree, When the value of the target attribute is ordered, 

when the value is discrete, 

Selection criterion used in CART algorithm is 

tree generated by CART algorithm 

The same with algorithm C4.5, CART also 
builds the tree before pruning. cross-validated 

EXPECTED 

sion tree of both 
algorithms,. it shows that which factors are mainly 
affected for customer card  classification. Take those 
attributes as the main standards to recommend card to 

The following graph shows the accuracy of C5.0 is 
In the graph on X axis 

if we consider algorithms and Y axis shows 

 

 

VII.  CONCLUSION

Applying data mining classification algorithm in 
the customer membership card classification model 
can help to understand which factors are affecting on 
the card ranks. Therefore, we are able to take 
attributes as the main standards to recommend card to 
a new customer. Moreover, we can refer to other 
attributes to help judge which card to recommend
the basis of resulting factors the enterprise with a 
clear goal to recommend the corresponding 
membership card to the customer in order to provide 
the special service for each kind of card users, and is 
helpful to enterprise's development.
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CONCLUSION 

Applying data mining classification algorithm in 
the customer membership card classification model 
can help to understand which factors are affecting on 
the card ranks. Therefore, we are able to take those 
attributes as the main standards to recommend card to 
a new customer. Moreover, we can refer to other 
attributes to help judge which card to recommend. On 
the basis of resulting factors the enterprise with a 
clear goal to recommend the corresponding 
membership card to the customer in order to provide 
the special service for each kind of card users, and is 
helpful to enterprise's development. 
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Software Requirement Inspection Tool for 
Requirement Review 
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Abstract - To reduce rate of mistakes inspection is very 
important. Inspection in software engineering refers to 
review of any work product by trained individuals who look 
for defects using a well defined process. Software 
Requirement Inspection Tool is used to inspect the software 
requirement documents using different methods of defect 
detection and review. Group of experienced people are 
involved in inspection process for inspecting requirements of 
a project. Inside Software Requirement Inspection Tool a 
project is initiates to maintain set of requirement documents 
which belong to the same project or from same customer. 
For each document an Inspection is created. Moderator is 
assigned for each Inspection, which is responsible to create, 
manage and monitor the overall inspection process. This 
software maintains information about activities of the entire 
requirement inspection process and reports the status 
accordingly pending inspection process, inspection planning, 
individual and group preparation log, change request 
management. 
 
Keywords— Software, Requirement, Inspection, Moderator, 
Defect 

I. INTRODUCTION 

An inspection is one of the most common sorts of 
review practices found in software projects. The goal of 
the inspection is for all of the inspectors to reach 
consensus on a work product and approve it for use in the 
project. Commonly inspected work products include 
software requirements specifications and test plans. 
Inspections play an important role in a mature software 
development process as they help to determine the quality 
of software products early on. Currently, inspections are 
typically carried out manually using printed versions of 
documents, models, etc. However, research and practice 
observed that this way of carrying out the process shows a 
considerable variation of individual In the area of 
software inspection research there exists comprehensive 
empirical evidence that paper-based softwareinspection is 
a beneficial technique to find defects in different artefacts 
created throughout the software development process. A 
major advantage of software inspections is that they can 
be applied to early life-cycle documents. This helps to 
lower the risk that critical defects affecting activities and 
deliverables remain undetected, which finally result in 
major rework costs. 

In Software Requirement Inspection Tool (SRIT), it 
concentrates on the inspection of requirements documents, 
which potentially offers the largest benefit to the project. 

 
 
 
 
 
 

SRIT takes requirement document as input. Many 
inspectors will review this document and raises defects in 
the document. After that, document is updated based on 
the discovered defects. Updated document is again given 
to inspectors to review modifications. After inspectors 
verify the modifications, SRIT gives defect less 
requirement document. And defects are identified & 
resolved in early stage of software development life cycle 
thus reducing the rework cost. 

A. Problem 

If requirements of a project are not understood properly 
then the project faces time and effort budget overruns. For 
efficient time estimation for a project good understanding 
of requirement is must. Managing requirement is hard. 
There can be several errors in the requirements like clarity 
of requirement, ambiguity in requirements. Sometimes 
misinterpretation ruins requirements. If understanding of a 
requirement is not correct then its implementation is also 
not correct. This leads to the defect discovery in later 
stage of software development life cycle and rework 
becomes very costly. The Software Requirement 
Inspection (Review) Tool is designed to detect 
ambiguities, redundancies and other defects in the 
requirements. Detecting the requirement defects from 
requirement documents is not simple and so the tool has a 
repository that will store the data which will provide an 
effective way of analysis, querying and tracing the 
inspection of a requirement document [2]. 

B. Contribution 

The Software Requirement Inspection Tool helps in 
requirement of inspection. It identifies defects or 
ambiguity in the requirements and makes requirement 
clearer. Inspecting requirement document through SRIT 
offers large benefits as it removes defects in early stage of 
software development life cycle thus reducing the rework 
cost in later stages. Using SRIT user discovers error in 
requirement document and initiates the rework process to 
resolve that error. SRIT improves software quality, 
maintainability and reduces time to deliver and also 
reduces development cost. SRIT identifies errors, 
misunderstandings, clerical errors, and omission in the 
requirements document. 

II. GENESIS 

Study of defect injection and defect detection results in 
to following chart: 
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Fig. 1: Example of Defect Injection and Defect Removal Curve

In Figure 1 the curve A from START to CODE 
represents the numbers of defects that were created or 
entered into the production processes during requirements 
analysis (REQ), High-level design (HLD), Low
design (LLD), and Code in a software project. Curve A 
shows no pre-test defect removal activities. Consequently 
each test activity; e.g., (Unit Test (UT), Integration Test 
(IT), and System Test (ST)), as shown in curve B, finds 
and removes varying volumes of the generated or injected 
defects. 

In this example let’s assume that each test removes 50% 
of the defects present at entry to the test; e.g., UT, IT, ST. 
In a well-defined, well-behaved series of tests, we would 
expect that the number of defects removed would 
in each subsequent test activity. While this is a simplistic 
view, evidence to the contrary would suggest a quality 
problem for the product under test. In this example we 
will make the assumption that the tests are well behaved. 
The gap that remains at the end of system test (ST) 
represents latent defects that have the potential to be 
found by the users. Latent defects are defects remaining in 
the software product delivered to the customer at SHIP.

So far in this example we can see that: 

A. Defects are generated in each life cycle production 
activity  

B. Injected defects are removed in testing activities after 
code is completed  

C. Not all defects are removed at SHIP  

Had we tried to deliver the product at the conclusion of 
coding, we would most probably not have had a working 
product due to the volume of defects. There is a cost to 
remove defects found during test, and as we’ll soon see, 
the cost to remove defects during test is always higher 
than in pre-test. Users of software products all too 
frequently encounter problems and we can assume that 
these defects will usually require resolution and repair and 
therefore these are an added cost to the software project or 
organization. Both of these costs will 
vary for a number of reasons, such as the number of 
defects entering from each production activity, the types 
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Defect Injection and Defect Removal Curve 

In Figure 1 the curve A from START to CODE 
represents the numbers of defects that were created or 
entered into the production processes during requirements 

level design (HLD), Low-level 
(LLD), and Code in a software project. Curve A 

test defect removal activities. Consequently 
each test activity; e.g., (Unit Test (UT), Integration Test 
(IT), and System Test (ST)), as shown in curve B, finds 

generated or injected 

In this example let’s assume that each test removes 50% 
of the defects present at entry to the test; e.g., UT, IT, ST. 

behaved series of tests, we would 
expect that the number of defects removed would decline 
in each subsequent test activity. While this is a simplistic 
view, evidence to the contrary would suggest a quality 
problem for the product under test. In this example we 
will make the assumption that the tests are well behaved. 

s at the end of system test (ST) 
represents latent defects that have the potential to be 
found by the users. Latent defects are defects remaining in 
the software product delivered to the customer at SHIP. 

generated in each life cycle production 

Injected defects are removed in testing activities after 

Had we tried to deliver the product at the conclusion of 
have had a working 

product due to the volume of defects. There is a cost to 
remove defects found during test, and as we’ll soon see, 
the cost to remove defects during test is always higher 

test. Users of software products all too 
ounter problems and we can assume that 

these defects will usually require resolution and repair and 
therefore these are an added cost to the software project or 
organization. Both of these costs will  
vary for a number of reasons, such as the number of 

ects entering from each production activity, the types 

and severities of defects, and the quality policy in the 
organization. The sum of these costs increases the cost of 
quality for the project, where the cost of quality is money 
spent due to poor quality in the product

Our objective with Inspections is to reduce the Cost of 
Quality by finding and removing defects earlier and at a 
lower cost. 

While some testing will always be necessary, we can 
reduce the costs of test by reducing the volume of defect
propagated to test. We want to use test to verify and 
validate functional correctness, not for defect removal and 
associated rework costs. We want to use test to prove the 
correctness of the product without the high cost of defect 
removal normally seen in test. Additionally we want to 
use test to avoid impacting the users with defective 
products. 

So the problems that must be addressed are:

A. Defects are injected when software solutions are 
produced  

B. Removal of defects in test is costly 

C. Users are impacted by too many software defects in 
delivered products  

With inspections we can manage and reduce the effect 
of these problems. In Figure 2 the same curve (A
is shown as in Figure 1. An additional curve (C
with inspections) represents defects
removal by inspections for the volume of defects injected 
and remaining during each production activity as shown 
in curve A. In this example the assumption is 50% defect 
removal effectiveness for each inspection and test activity
Effectiveness is the percentage of defects removed from 
the base of all the defects entering the defect removal 
activity. As is seen in Figure 2, the number of latent 
defects in the final product is reduced
 

 

 

 

 

 

Fig. 2: Example of Defect 

After inspections, residual defects are removed during 
testing, but typically not all injected defects are removed. 
There is still a gap of latent defects that the users could 
potentially find. In the scenario, with inspections, 
is smaller, due to the defects removed by inspections. This 
reduced gap represents a quality improvement in the 
product delivered to the users [15].SRIT takes care of the 
defects present in requirement documents. It helps us to 
identify defects in the requirements provided by customer, 
in early stage of software development life cycle thus 
improving quality of product and reducing re
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and severities of defects, and the quality policy in the 
organization. The sum of these costs increases the cost of 
quality for the project, where the cost of quality is money 

in the product [15]. 
Our objective with Inspections is to reduce the Cost of 

Quality by finding and removing defects earlier and at a 

While some testing will always be necessary, we can 
reduce the costs of test by reducing the volume of defects 
propagated to test. We want to use test to verify and 
validate functional correctness, not for defect removal and 
associated rework costs. We want to use test to prove the 
correctness of the product without the high cost of defect 

n test. Additionally we want to 
use test to avoid impacting the users with defective 

So the problems that must be addressed are: 

Defects are injected when software solutions are 

Removal of defects in test is costly  

y too many software defects in 

With inspections we can manage and reduce the effect 
of these problems. In Figure 2 the same curve (A-Injected) 
is shown as in Figure 1. An additional curve (C-Detected 
with inspections) represents defects remaining after 
removal by inspections for the volume of defects injected 
and remaining during each production activity as shown 
in curve A. In this example the assumption is 50% defect 
removal effectiveness for each inspection and test activity. 

eness is the percentage of defects removed from 
the base of all the defects entering the defect removal 
activity. As is seen in Figure 2, the number of latent 
defects in the final product is reduced  with inspections. 

fect Removal with Inspections 

After inspections, residual defects are removed during 
testing, but typically not all injected defects are removed. 
There is still a gap of latent defects that the users could 
potentially find. In the scenario, with inspections, the gap 
is smaller, due to the defects removed by inspections. This 
reduced gap represents a quality improvement in the 
product delivered to the users [15].SRIT takes care of the 
defects present in requirement documents. It helps us to 

the requirements provided by customer, 
in early stage of software development life cycle thus 
improving quality of product and reducing re-work cost. 
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III.  SOFTWARE REQUIREMENT INSPECTION FRAMEWORK

Fig 3 SRIT Framework 

The software inspection process consists of at least 
three stages: Entry, planning, preparation task, defect 
collection, and repair and verification. In entry phase the 
required artifact for inspection are prepared and start 
planning of inspection. Planning phase include scheduling 
of overview and inspection meeting, team composition 
and assign roles and responsibilities. During preparation 
individual inspectors read the artifact separat
attempting to detect defects. In some variations of the 
process, these individuals are assigned certain classes of 
defect to focus on during the inspection phase, but are not 
restricted to finding and reporting this class of defect. 
Studies have shown that about 75% of defects are found 
by individuals in the preparation stage. The final stage, 
repair, requires the author to address all of the issues 
raised in the inspection report. The moderator then 
evaluates the rework to determine if all of the repo
issues have been sufficiently resolved. There is generally 
scope for the re-inspection of work if either, the 
moderator is not happy with the quality of the rework, or 
the particular artefact or deliverable is critical to the 
project.  

A. Requirement Inspection Planning 

Moderator can plan an Inspection. He/she decides 
source document to inspect, review checklist, team and 
time line for the inspection. Moderator can also modify 
existing inspection plan, redesign team structure and 
update time line for the inspection. The aim of inspection 
planning is to make sure that inspection process go 
smoothly and completed in time. Once the inspection is 
complete, Moderator can close the inspection
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The software inspection process consists of at least 
three stages: Entry, planning, preparation task, defect 

In entry phase the 
t for inspection are prepared and start 

planning of inspection. Planning phase include scheduling 
of overview and inspection meeting, team composition 
and assign roles and responsibilities. During preparation 
individual inspectors read the artifact separately, 
attempting to detect defects. In some variations of the 
process, these individuals are assigned certain classes of 
defect to focus on during the inspection phase, but are not 
restricted to finding and reporting this class of defect. 

that about 75% of defects are found 
by individuals in the preparation stage. The final stage, 
repair, requires the author to address all of the issues 
raised in the inspection report. The moderator then 
evaluates the rework to determine if all of the reported 
issues have been sufficiently resolved. There is generally 

inspection of work if either, the 
moderator is not happy with the quality of the rework, or 

fact or deliverable is critical to the 

Moderator can plan an Inspection. He/she decides 
source document to inspect, review checklist, team and 

the inspection. Moderator can also modify 
existing inspection plan, redesign team structure and 

inspection. The aim of inspection 
planning is to make sure that inspection process go 
smoothly and completed in time. Once the inspection is 
complete, Moderator can close the inspection [6].  

B. Individual Defect Discovery

Checklist provided by the moderat
scrutinize the requirement document
each inspector is to find the maximum number of unique 
major potential defects. The defects are identified as 
objectively as possible according to the checklist and the 
understanding of the participants and are recorded for 
further discussion and investigation

C. Six Hat Thinking 

Six thinking hats is review technique and discipline 
designed to help individuals deliberately adopt a variety 
of perspectives on a issue that may be diffe
that they might most naturally assume. During 
requirement reviewing every inspection team member or   
stakeholder sees the requirements from his/her own 
perspective, one stakeholder is not aware of need of the 
other team member. As a result o
anticipate fully the requirements aspects of another 
stakeholder. 

D. Brainstorming 

     Its aim of getting root causes of the major issues 
logged, and to generate suggestions for improving the 
software development process. major issues a
for analysis. The issue with highest severity should serve 
first. For each potential defect selected, the root causes are 
brainstormed, and improvements which could be made to 
prevent that type defect occurring again are suggested

E. Change Request Management

Assign: Moderator assigns change request on a 
document to corresponding author of the document.
Rework: The author picks up the change request a
to him/her. If the change request is of misinterpretation, 
an ordinary comment or footnote
misinterpretation.  The author may also make other 
improvements or correction to the document after 
confirmation from the moderator.
Moderator (Reviewer) checks that the satisfactory editor 
action has been taken on th
correct defects in any document must have been sent to 
the author of the document. Follow up is completed when 
rework of all the defects are verified. If the rework is not 
satisfactory then change request is again sent to the a
for further rework with comments from the reviewer. If 
modification done in the document is verified then 
moderator (reviewer) can close the change request

IV.  EXPERIMENT

Primary goal of the experiment
and complete requirements by eliciting, specifying, 
analysing and validating requirements involving all 
stakeholders including business staff, analysts and 
delivery practitioners. 

This model is applicable to small
scale projects. The intent of a requirements inspection is 
to determine if a given set of requirements are sufficiently 
stable, acceptable, and understood to support 
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Individual Defect Discovery 

Checklist provided by the moderator the inspectors 
the requirement document using a.The aim of 

each inspector is to find the maximum number of unique 
major potential defects. The defects are identified as 
objectively as possible according to the checklist and the 

of the participants and are recorded for 
further discussion and investigation [10]. 

Six thinking hats is review technique and discipline 
designed to help individuals deliberately adopt a variety 
of perspectives on a issue that may be different from one 
that they might most naturally assume. During 
requirement reviewing every inspection team member or   
stakeholder sees the requirements from his/her own 
perspective, one stakeholder is not aware of need of the 
other team member. As a result one stakeholder cannot 
anticipate fully the requirements aspects of another 

Its aim of getting root causes of the major issues 
logged, and to generate suggestions for improving the 
software development process. major issues are selected 
for analysis. The issue with highest severity should serve 
first. For each potential defect selected, the root causes are 
brainstormed, and improvements which could be made to 
prevent that type defect occurring again are suggested. 

st Management 

Moderator assigns change request on a 
document to corresponding author of the document. 

The author picks up the change request assigned 
to him/her. If the change request is of misinterpretation, 
an ordinary comment or footnote may be added to future 
misinterpretation.  The author may also make other 
improvements or correction to the document after 
confirmation from the moderator. Follow up: The 
Moderator (Reviewer) checks that the satisfactory editor 
action has been taken on the defects. Change request to 
correct defects in any document must have been sent to 
the author of the document. Follow up is completed when 
rework of all the defects are verified. If the rework is not 
satisfactory then change request is again sent to the author 
for further rework with comments from the reviewer. If 
modification done in the document is verified then 
moderator (reviewer) can close the change request [11]. 

EXPERIMENT AND RESULT 

Primary goal of the experiment is to produce accurate 
and complete requirements by eliciting, specifying, 

and validating requirements involving all 
stakeholders including business staff, analysts and 

This model is applicable to small-scale as well as large 
scale projects. The intent of a requirements inspection is 
to determine if a given set of requirements are sufficiently 
stable, acceptable, and understood to support  
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system/software development. A major factor in this 
effort is 1) insuring the individual developing the 
requirements has a firm grasps what  

is expected, 2) potential designers can comprehend 
what stated in the document, and 3) potential designers 
find the requirements as stated technically feasible. 
 

 

 

 

 

Fig. 4 Inspection Initiation Process 

Software Requirement inspection tool can be deployed 
on to the IIS server and users can access this application 
using web browser. SRIT contains different sections that 
can be used for managing inspection process and defect 
detection and removal process. Bascically this software 
contains create inspection screen that can be used to 
create new inspection process for inspecting new project 
requirement work product. 
 

 

 

 

 

Fig. 5 Individual preparation Log for Defect Detection 

On completion of individual preparation log and 
inspection process, Evaluation matrix is available to view 
all logged defects of particular inspection and calculate 
summary of the inspection. 

 
 
 
 
 
 
 

 

 

Fig. 6 Evaluation Matrix for analysis of Inspection 

V. CONCLUSION AND FUTURE WORK 

Software Requirement Inspection Tool provides a 
process to inspect defects in requirement documents. 
Documents coming from different customers can be 
inspected in isolated manner. Inside SRIT a project is 
created for set of documents which belongs to same 
project or customer. Single inspection is created for each 
document to be inspected and moderator is assigned to it. 

Moderator has to manage and monitor complete 
inspection cycle for that document. More than one 
inspector inspects a document. Defects identified during 
inspection process, is discussed using technique called six 
hat thinking or brainstorming. This techniques priories the 
defects, identifies their severity and also comment on the 
workaround to resolve the same. SRIT not only identifies 
defects in the requirement documents but also provide 
automatic framework for rework and verification of 
rework. Change requests are generated based on the six 
hat thinking and brainstorming. These change requests are 
assigned to authors for rework. Author needs to verify 
rework done from moderator. 

SRIT also maintains log of each inspection cycle for 
future reference. This helps in identifying average time 
(or precise time) required to inspect different type of 
documents and thus helps managers to schedule 
requirement inspection task. 

The scope of the project is further extended to automate 
the inspection process in architecture and design phase. 
This application can be enhanced by automating different 
requirement capture techniques. Automate document 
versioning to mange documents more efficiently or 
integrate third party tool for the same. Automate other 
review processes like code review which can help to 
improve quality of the product 
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The Asymptotic Analysis of Quick Sort and Quick 
Select 

Riyazahmed A. Jamadar 

 

Abstract—I revisit the classical Quick sort and Quick Select 
algorithms, under a complexity model that fully takes into 
account the elementary comparisons between symbols 
composing the records to be processed. My  probabilistic 
models belong to a broad category of information sources 
that encompasses memoryless (i.e., independent-symbols) 
and Markov sources, as well as many unbounded-correlation 
sources. I establish that, under my conditions, the average-
case complexity of Quick Sort is O(n log2 n) [rather than 
O(n log n), classically], whereas that of Quick Select remains 
O(n). Explicit expressions for the implied constants are 
provided by the  combinatorial–analytic methods. 
 
Keywords—Asymptotic, entropy ,memoryless, Dirichlet 
series. 

I. INTRODUCTION 

Every student of a basic algorithms course is taught 
that, on average, the complexity of Quick sort is O(n log 
n), that of binary search is O(log n), and that of radix-
exchange sort is O(n log n); see for instance [13,16]. Such 
statements are based on specific assumptions—that the 
comparison of data items (for the first two) and the 
comparison of symbols (for the third one) have unit 
cost—and they have the obvious merit of offering an 
easy-to-grasp picture of the complexity landscape. 
However, as noted by Sedgewick, these simplifying 
assumptions suffer from limitations: they do not make 
possibly a precise assessment of the relative merits of 
algorithms and data structures that resort to different 
methods (e.g., comparison-based versus radix-based 
sorting) in a way that would satisfy the requirements of 
either information theory or algorithms engineering. 
Indeed, computation is not reduced to its simplest terms, 
namely, the manipulation of totally elementary symbols, 
such as bits, bytes, characters. Furthermore, such 
simplified analyses say little about a great many 
application contexts, in databases or natural language 
processing, for instance, where information is highly 
“non-atomic”, in the sense that it does not plainly reduce 
to a single machine word. First, I observe that, for 
commonly used data models, the mean costs Sn and Kn of 
any algorithm under the symbol-comparison and the key-
comparison model, respectively, are connected by the 
universal relation  

                             Sn = Kn · O(log n). 
 (This results from the fact that at most O(log n) 

symbols suffice, with high probability, to distinguish n 
keys; cf. the analysis of the height of digital trees, also 
known as “tries”, in [3].) The surprise is that there are 
cases where this upper bound is tight, as in Quick Sort ; 
others where both costs are of the same order, as in Quick 

 
 
 

Select. In this work,  I  show that the expected cost of 
Quick Sort is O(n log2 n), not O(n log n), when all 
elementary operations— symbol comparisons—are taken 
into account. By contrast, the cost of Quick Select turns 
out to be O(n), in both the old and the new world, albeit, 
of course, with different implied constants. My results 
constitute broad extensions of earlier ones by Fill and 
Janson (Quick sort, [7]) and Fill and Nakama (Quick 
Select, [8]). The sources that we deal with include 
memoryless (“Bernoulli”) sources with possibly non-
uniform independent symbols and Markov sources, as 
well as many non-Markovian sources with unbounded 
memory from the past. A central idea is the modelling of 
the source via its fundamental probabilities, namely the 
probabilities that a word of the source begins with a given 
prefix.  My approach otherwise relies on methods from 
analytic combinatorics [10], as well as on information 
theory and the theory of dynamical systems. It relates to 
earlier analyses of digital trees (“tries”) by Cl´ement, 
Flajolet, and Vall´ee [3].Results: I consider a totally 

ordered alphabet  What I  call a probabilistic source 

produces infinite words on the alphabet (see 
Definition 1). The set of keys (words, data items) is then 

 endowed with the strict lexicographic order 

denoted . My main objects of study are two 
algorithms, applied to n keys assumed to be independently 
drawn from the same source S, namely, the standard 
sorting algorithm Quick Sort(n) and the algorithm Quick 
Select(m, n), which selects the mth   smallest element. In 
the latter case, we shall mostly focus our attention on 
situations where the rank m is proportional to n, being of 

the form  so that the algorithm determines the 

 quantile; it will then be denoted by 
QuickQuant_(n). I also consider the cases where rank m 
equals 1 (which we call QuickMin), equals n (QuickMax), 
or is randomly chosen in {1, . . . , n} (QuickRand).My 
main results involve constants that depend on the source S 
(and possibly on the real ); these are displayed in 
Figures 1–3 and described in Section 1.  

They specialize nicely for a binary source  (under 
which keys are compared via their binary expansions, 
with uniform indesspendent bits), in which case they 
admit pleasant expressions that simplify and extend those 
of Fill and Nakama [8] and Grabner and Prodinger [11] 
and lend themselves to precise numerical evaluations 
(Figure 2). The conditions   
 Λ-tamed , ∏-tamed and “periodic” are made explicit in 
Subsection 2.1. Conditions of applicability to classical 
source models are discussed in Section 3.  
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Theorem : 1. (i) For a Λ-tamed source S, the mean 
number Tn of symbol compariosons of QuickSort(n) 
involves the entropy h(S) of the source: 
Tn = 1/h(s) nlog2n+a(S)nlogn+b(S)n+o(n), for some 
a(S),b(S) є R (1). 
(ii) For a periodic source, a term nP(logn) is to be addd to 
the estimate(1) where P(u) is a (computable) continuous 
periodic function. 
Theorem 2: For a ∏-tamed source S, one has the 
following, with δ=δ(S)>0. 
The mean number of symbol compariosons  Qn(α)  =  
ρs(α)n+O(n1 – δ ) (2) 
The mean number of symbol comparisons Mn(-) for 
QuickMin(n) and Mn(+) for QuickMax(n) satisfies with 
є=±,Mn(є) = ρs(є)n+O(n1-δ),  with ρs(+)=ρs(1), ρs(-) = 
ρs(0),                                             (3) 
(iii)The mean number Mn of symbols comparisons 
performed by QuickRand(n) satisfiesMn = γsn+O(n1-δ)  
with γs= 0∫1ρ(α)dα     (4)These estimates are to be 
compared to the classical ones, relative to the number of 
comparisons in QuickQuantα. General strategy:  Here I  
operate under a general model of source, parametrized by 

the unit interval My strategy comprises of three main 
steps. The first two are essentially algebraic, while the last 
one relies on complex analysis. 

Step (a):I first show (Proposition 1) that the mean 

number  of symbol comparisons performed by a 

(general) algorithm  applied to n words from a 
source  can be expressed in terms of two objects: (i) 

the density  of the algorithm, which uniquely depends 
on the algorithm and provides a measure of the mean 
number of key-comparisons performed near a specific 
point; (ii) the family of fundamental triangles, which 
solely depends on the source and describes the location of 
pairs of words which share a common prefix. 

 Step (b):This step is devoted to computing the density 
of the algorithm. We first deal with the Poisson model, 
where the number of keys, instead of being fixed, follows 
a Poisson law of parameter Z. I provide an expression of 
the Poissonized density relative to each algorithm, from 
which we deduce the mean number of comparisons under 
this model. Then, simple algebra yield expressions 
relative to the model where the number n of keys is fixed.   

Step (c):The exact representations of the mean costs is 
an alternating sum which involves two kinds of quantities, 
the size n of the set of data to be sorted (which tends to 
infinity), and the fundamental probabilities (which tend to 
0).We approach the corresponding asymptotic analysis by 
means of complex integral representations of the 
N¨orlund–Rice type. For each algorithm–source pair, a 
series of Dirichlet type encapsulates both the properties of 
the source and the characteristics of the algorithm—this is 

the mixed Dirichlet series, denoted by  whose 
singularity structure in the complex plane is proved to 
condition our final asymptotic estimates. 

 
 
 
 
 

A. Algebraic analysis 

The developments of this section are essentially formal 
(algebraic) and exact; that is, no   approximation is 
involved at this stage. 

 
 

 Plot the function  and the three 
sources, Bern(1/2,1/2), Bern(1/3,2/3) and 
Bern(1/3,1/3,1/3). 
 

 

 

 

 

 

 

 

  Fig 1 Bern(1/2,1/2) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig2.  Bern(1/3,2/3) 
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Fig3.  Bern(1/3,1/3,1/3) 

The curves illustrate the fractal characters involved in 
Quick Select. 

B. Asymptotic analysis 

For asymptotic purposes, the singular structure of the 
involved functions, most notably the mixed Dirichlet 

series , is essential.   

1) Tamed sources. We now introduce important 
regularity properties of a source, via its  Dirichlet 

series . Recall that   always has 

a singularity at s = −1, and  always has a 
singularity at s = 0. 

General asymptotic estimates. The sequence of 

numerical values   (−k) lifts into an analytic 

function  whose singularities essentially 
determine the asymptotic behaviour of QuickSort and 
QuickSelect. 

2) Application to the analysis of the three algorithms. 

I conclude my  discussion of algorithms QuickSort 
and QuickVal, then that of  QuickQuant. 

Analysis of :Quicksort 

In this case, the Dirichlet series of interest is 

 

For a  Λ-tamed source, there is a triple pole at s = 
−1: a pole of order 1 arising from Λ(s) and a pole of 
order 2 brought by the factor 1/(s+1)2. For a 
periodic source, the other poles located on  

 provide the periodic term nPlog(n), in 
the form of a Fourier series. This concludes the proof 
of Theorem 1. 

Analysis of  : QuickValα 

In this case, the Dirichlet series of interest is 

 

 

3) Analysis of :QuickQuantα 

The main chain of arguments connecting the asymptotic 
behaviors of  QuickValα (n) and  QuickQuantα(n), 
 (a) The algorithms are asymptotically “similar enough”: 
If X1, . . . ,Xn  are n i.e.  random variables uniform over 
[0, 1], then the     α-quantile of set X is with high 
probability close to α. For instance, it is at distance at 
most    
(log2 n)/sqrt(n) from  α with an exponentially small 
probability (about exp(−log2 n)). 
(b) The function α→ρS(α)  Holder with exponent c = 
min(1/2, 1 − (1/γ)). 
(c) The error term in the expansion  is uniform with 
respect to α. 
3. Sources, QuickSort, and QuickSelect : 
We can now recapitulate and examine the situation of 
classical sources with respect to the tameness and 
periodicity conditions of Definition 3. All the sources 
listed below are  
∏-tamed, so that Theorem 2 (for QuickQuant) is 
systematically applicable to them.The finer properties of 
being  Λ-tamed , Λ-strongly tamed or periodic only 
intervene in Theorem 1, for Quick sort. 
Memoryless sources and Markov chains. The memoryless 
(or Bernoulli) sources correspond to an alphabet of some 
cardinality r >=2, where symbols are taken independently, 
with pj the probability of the jth symbol. The Dirichlet 
series is 

          
Despite their simplicity, memoryless sources are never  
Λ-strongly tamed.They can be classified into three 
subcategories (Markov chain sources obey a similar 
trichotomy). 
(i) A memoryless source is said to be Diophantine if at 
least one ratio of the 
Form (logPi )/(logPj ) is irrational and poorly 
approximable by rationals. All Diophantine 
sources are  Λ-tamed in the sense of definition 3(b); i.e., 
the existence of a hyperbolic region (11) can be 
established. Note that, in a measure-theoretic sense, 
almost all memoryless sources are Diophantine. 
(ii) A memoryless source is periodic when all ratios  
(logPi )/(logP1 ) are rational 
(this includes cases where p1 = · · · = pr, in particular, the 
model of uniform random bits). The function  Λ(s)  then 
admits an imaginary period, and its poles are regularly 
spaced on 

=-1 
This entails the presence of an additional periodic term in 
the asymptotic expansion of the cost of QuickSort, which 
corresponds to complex poles of Λ(s); this is case (ii) of 
Theorem 1. 

(iii) Finally, Liouvillean sources are determined by the 
fact that the ratios are not all rational, but all the irrational 
ratios are very well approximated by rationals (i.e., have  
 

36                            International Journal of Advances in Computing and Management 
 



infinite irrationality measure); for their treatment, we can 
appeal to the Tauberian theorems of Delange [6] 
Dynamical sources were described in Section 1. They are 
principally determined by a shift transformation T.As 
shown by Vall´ee ([3]), the Dirichlet series of 
fundamental intervals can be analysed by means of 
transfer operators, specifically the ones of secant type I 
discuss here the much researched case where T is a non-
linear expanding map of the interval. (Such a source may 
be periodic only if the shift T is conjugated to a piecewise 
affine map of thetype previously discussed.) One can then 
adapt deep results of Dolgopyat [4], to the secant 
operators. In this way, it appears that a dynamical source 
is strongly tamed as soon as the branches of the shift (i.e., 
the restrictions of T to the intervals   are not “too often” 
of the “same form”—we say that such sources are of type 
D1. Such is the case for continued fraction sources, which 
satisfy a “Riemann hypothesis” [1,2]. The adaptation of 
other results of Dolgopyat [5] provides natural instances 
of tamed sources with a hyperbolic strip: this occurs as 
soon as the branches all have the same geometric form, 
but not the same arithmetic features—we say that such 
sources are of type D2. 
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Talent Acquisition and Retention 
  Meera Singh 

 
Abstract— The changing trends have clearly indicated that 
the transformation of management from regular routine 
recruitment process to focus towards intangible capital 
management. In knowledge oriented society human capital is 
a strategic resource in attainment of competitive advantage. 
Talent Acquisition and Retention is striking for numerous 
reasons as it is the best remedy to achieve the entire 
organizational goal with few employees who are the key 
players and best performers. The workforce development is 
necessary for upcoming challenges like again economy being 
hit by recession, Talent Acquisition and Retention makes it 
more enhanced wherein the worker’s potential grows 
manifold. The following points are majorly considered in 
Talent Acquisition and Retention like the strategy of 
recruitment and retention, compensation and assessment 
review. At times Talent Acquisition and Retention is handled 
by some departments or else by HR Department. But now 
top level management is fully participating in talent 
management. Finding the talent is not at all a solution but to 
place it at the right position is the biggest challenge. The 
talent positioning means the right talent at right time at the 
right place with the required skill set. Engagement and 
motivation is the key to Talent Acquisition and Retention 
and in motivating the employees, one important factor is 
preferred job characteristics between gender and among 
different age groups. The primary thing of Talent 
Acquisition and Retention is to attract and retain qualified 
persons in a company to attain full potential. The packages 
are carefully decided based on the standards of an industry. 
Talent Acquisition and Retention not only scrutinizes the 
pay package but also finds out whether something similar 
can be given along with some other benefits.  
 

Keywords— Human capital, Key players, Best performers, 
Bandwidth, Talent positioning. 

I. INTRODUCTION 

Talent Acquisition and Retention is basically 
constituent of five elements such as attracting, selecting, 
engaging, developing and retaining employees and it is 
generally concerned with identifying the talent gaps, 
succession planning, retaining talented employees by 
variety of initiatives as well as implementing different 
strategies.  

Employee’s knowledge and skill are very important 
weapons which gives competitive advantage to the 
company in cut throat competition. The different 
organizations which are dealing with management of 
talent strategically and purposefully explains states that 
the steps of attracting, selecting, developing them through 
training programs, retaining them by promoting and 
giving them decent salary hike. It cannot be only a sole 
responsibility of HR Department to attract and retain 
talent instead it should be done at all levels of hierarchy in  

 
 
 
 

the organization. There are few important things which 
should be implemented for Talent Acquisition and 
Retention i.e. support of the CEO and top level 
management [2], the Manager’s mentoring during the 
process of Talent  Acquisition and Retention similarly the 
accountability and support of the executive team is key 
factor in the success of Talent  Acquisition and Retention 
Department’s as well support of HR Head, the whole 
process of Talent Acquisition and Retention should be 
designed and followed with perfection. Needless to say, 
the demand for both the quantity and the quality of 
talented employees will grow worldwide. Companies that 
have fired employees in the past are already feeling the 
pinch, as they do not have enough bandwidth to execute. 
After recession there is a strong inclination towards 
Talent Acquisition and Retention investment in different 
types of organization. There has been an increase in 
inclination to get a job in public sector amongst the 
talented employees after recession as there will be job 
security in governmental jobs. After recession, in today’s 
environment the companies have to think more 
strategically and creatively that how to increase the output 
with the less input. The same approach is applicable in 
managing talent. The main aim of employers is to attain 
their strategic goals with fewer talented persons but the 
employers are facing problems in filling the critical 
positions where they need specific skill set persons along 
with experience as they are in shortage. This leads to 
frustration in individuals as well as employers. The 
economic downturn has allowed the companies to 
streamline their processes and focus on Talent Acquisition 
and Retention and retention of the employees. Motivation 
and Engagement is the key to Talent Acquisition and 
Retention [3] and in motivating the employees, one 
important factor is preferred job characteristics between 
gender and among different age groups. As an illustration, 
it is generally noticed that “Equity at workplace” is in 
priority list of females, however “high standards” is of 
greater importance amongst males. To engage talented 
employees one needs positive leadership. As it helps in 
engaging the talented employees and convinces them to 
stay as well. The engaged employees always indicate 
higher job satisfaction and have confidence in the future 
of the organization. To motivate talent after recession is 
not really an easy task but if top management helps talent 
grow by exposing them to as well as channelizing their 
potentiality with the company’s strategic goals. 

II. CURRENT TREND 

HR Managers are busy in finding innovative ways to 
hunt for key players and best performers to retain them in 
the company. Earlier whenever recession had hit then too 
many employees were retrenched. But then after the 
recession the gap of workforce requirement and 
availability becomes wide.  
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As there is shortage of talent in the market hence war 
begins to fetch the best workers. This whole idea leads to 
a long term HR planning related to Human capital 
management. The key players should be retained in spite 
of any kind of recession in the market.  

Workforce is a greatest asset for any organisation [1]. It 
is the need of the hour to plan and implement Talent 
Acquisition and Retention to have competitive advantage 
on others. The customer is king and hence to employ 
excellent work force is essential and hence organizations 
should attract, motivate, nurture and retain talent. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1 Talent Acquisition and Retention Cycle 

III.  TALENT MANAGEMENT: A CHALLENGE   

The Talent Acquisition and Retention is about the 
selection of the group of key employees with the high 
potential to develop, learn and grow in the organization 
hence Talent Acquisition and Retention means to have a 
strategic group of employees who can generate, design 
and develop the ideas, which can help the organization to 
survive the future recessions successfully. The top 
management has to empower the talents to change the 
organization. The top management has to support their 
effort in pushing new ways of business through the 
organization. The talents need a support from the top 
management. 

A. Cost  

Due to cost cutting it is very difficult to recruit highly 
paid worker but “if we pay peanuts then only monkeys 
can be hired. Sao after going through the whole procedure 
of recruitment HR Managers have to really spend a lot of 
time and energy as well as finance of the company to hire 
talent. This investment can be calculative decision only if 
they stay in an organisation for long and the company will 
be able to reap the benefits out of their calibre. 

B. Growth &Progress 

 In this globalized world and the initiative of the 
organization to hire, build and nurture their talent will 

decide their existence and competence in the economy. 
The role of the talented employee is remarkable in the 
organizational growth and this whole network tends to 
expand if these key players are retained in the 
organization. 

The all above evidences clearly signifies the 
importance of the Talent Acquisition and Retention is an 
obligation on the current organizations to sustain in the 
market. It is vital component to audit the human resource 
and to build up human capital through Talent Acquisition 
and Retention and retention. 

C. Filling The Talent Pool  

 Intense cost pressure from the market, demanding 
customers are major factors for urgent need to fill the 
talent pool of an organization. The outsourcing of 
Recruitment is a threat as because the consultants are 
really not aware of the core skills which a technical 
person can adjudge rather than just searching the key 
skills by those few lines as defined by the HR Manager in 
a meeting with the consultant. These consultants generally 
try to find the personnel in naukri portal by scrutinising 
through those selective characteristics as mentioned by 
the HR manager. The recruitment outsourced companies 
not even are able to screen the workers as they are not 
aware of the companies work culture and appropriate 
requirement. 

Thus it is only possible if the in house HR department 
will sit along with the Technical department to scrutinize 
the applicants rather than relying on third party. An 
intelligent brain is not only a requisite of filling a position 
but the talented person should be committed and stable as 
that is very important aspect to retain an employee. 

IV.  STRATEGIES FOR TALENT ACQUISITION AND RETENTION 

The various organizations have to form a bonding with 
the talented employees beyond the traditional relationship 
of an employer – employee and work place relationship. 
Furthermore the available talent in the organisation should 
be the basis for corporate strategies related to Talent 
Acquisition and Retention and retention of human 
resource. Following are the talent management and 
retention strategies: 

A. Employee - Employer Relationship Management 

The relationship between the talented employees and 
the organisation should be amicable and friendly so that 
the expression of the talented employees should not be 
suppressed due to traditional pattern of relationship 
between the employer and the employees. 

The talented employees always have the vision beyond 
which pays in long term however for operational planning 
at times it sounds impossible but then with continuous 
monitoring and strategic planning it is always beneficial 
and gives the competitive advantage in the market. 

B. Business Partner  

The key players should be given the job title as 
“Business Partner” [4] so that they can have the sense of 
belonging towards the organization. This acts as catalyst 
because they can easily realise that they are not servants 
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but actually they are the decision makers and partners in 
sharing the profit. 

C.  Power  

The talented workers should be allowed to be apart in 
the board meetings and also be allowed to express their 
opinion related to decisions on any kind of matter related 
to their area of expertise. The decisions taken by these 
talented employees should be considered as a firm 
opinion and the top level managers must implement it 
after a discussion.  

D. Company Representative  

The organization should encourage the talented 
employees to represent the company in various 
negotiations, committees, celebrations and argument. 

E.  Succession Planning  

The companies should plan for career of talented 
employees as on fast track basis and their job should be 
challenging and competitive. The succession planning 
should focus on the following points: 

4) Identifying the key players. 
5) To give them responsibilities related to bigger 

roles related in near future so that they should be 
prepared for that responsibility. 

6) The top level managers should focus in the 
overall development of these kinds of potential leaders. 

7) Building a database that can keep a record of the 
key employees. 

F.  Recognition   

 The contributions of the employees should be 
recognized and they should be awarded in different 
functions. Not only felicitation but they should be 
provided with the fast track promotions. 

G. Creative Environment at Work Place 

The organization should plan the job of the talented 
employees so that they should be given challenging, 
innovative and creative work in order to utilize their skills 
and potentialities to the fullest. 

Talented employees always prefer change as they 
should be always kept away from monotony. There 
grasping power is immense and hence this boon at times 
tend to become a curse and at that time the organization 
should initiate, encourage and introduce change and also 
give certain challenging projects based on flexibility. This 
will not only enhance their performance but also enhance 
organisational efficiency. 

H.  Liberty To Innovate And Implement  

The talented employees should be given freedom with 
respect to their working hours, rules, regulations, work 
place, working methods and the nature of work as well [5]. 
They can do wonders with their creativity and this will 
ultimately boost the sales and build goodwill in the 
market. 

I.  Training And Development  

The key players should always be encouraged to learn 
new skills and techniques as well they should be guided 

and provided excellent training programmes to groom 
their technical and presentation skills. They should also be 
encouraged to train the team members and also to impart 
their skills amongst them as the talented employees will 
gain the ability of a leader. 

V. RESULTS 

The combined effects of changing demographics and 
increasing globalisation are causing organisations to 
widen their talent pools. After period of economic 
downturn, businesses should not impose rigorous 
retrenchment of layoffs or introduce cutbacks for training 
and development. The War for Talent will not stop and 
the effect will hit employers who have been cautious once 
the downturn is over. Forward thinking employers will 
use the momentum of the downturn to ensure that they 
understand what makes a talent to stay and 

It is a herculean task to attract talented worker in a 
blossom in their organisation. They should make specific 
plans to identify and to develop these individuals.  

Business must ensure that they are able to quickly 
produce, on an annual basis, a comprehensive and 
validated overview of the current and future talents (and 
gaps) in their organisation. They require a Talent 
Acquisition and Retention tool that measures both 
behaviours and personality and must ensure that the tool 
is fair, which means culturally validated, using multi-rate 
input and with clear norms/benchmarks (at individual and 
organisational level). As Human capital Management i.e. 
Talent Acquisition and Retention can be ensured only 
because of proper auditing of available talent and work 
force of an organisation [6]. We all know that those with 
poor Talent Acquisition and Retention had lost the 
talented personnel due to impulsive reaction of layoffs 
and retrenchment and on the other hand few organisations 
are benefitted as they had hold back their talent during the 
recession. The organisations are paying the price for a 
lack of focused TM activities during the downturn. 

The issue with many companies is that their 
organization put many efforts to attract employees to their 
company, but spend very less time to retain and develop 
the talent. A talent management must be worked into 
business strategy and should be implemented as a daily 
routine throughout the company as a whole. It is not only 
the job of human resource department to acquire and 
retain the talented personnel but also it must be practiced 
at all levels of the organizations. The business strategy  
must include that the line managers should be responsible 
to develop the skills of their immediate subordinates. 
Similarly the senior managers should mentor the line 
managers and the top level managers should retain their 
talented middle level managers by succession plans and 
fast track promotions. Talented employees should be 
trained to built up their potentials so as it can be 
channelized to attain organizational goals. 

The whole idea of talent acquisition is complemented 
when the talent is retained in an organization. The talent 
can be retained if it is noticed, recognized and nurtured 
carefully. Once the talented employees are retained then 
this asset is remarkable for the success of an organization. 
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VI.  CONCLUSIONS 

This report is an overview of the past, present and 
future of the Talent Acquisition and Retention. This report 
takes a wide view of Talent management, as the biggest 
challenges before the HR professionals in today’s world is 
to retain of talent and maintain  a motivated and 
contended workforce. Due to cut throat competition in the 
era of Globalization wherein there is emphasis on 
customer care and paradigm shifts in information 
technology as well as information technology enabled 
services necessitated the organizations to focus on 
management of skilled employees, talented workers and 
knowledge workers. Corporate and HR professionals are 
busy devising new and innovative management practices 
and ideas towards keeping their personnel motivated, 
satisfied and always available for giving their best efforts 
towards achieving organizational goals and objectives.  

Keeping the above in view new ideas and practices, 
have been developed and are in practice in organization 
for example fast track promotions, challenging tasks are 
assigned and they are awarded special remuneration, the 
key players are given the responsibility of business 
partner so as to retain and motivate the best talents. 

The top management has a very important role in the 
recession for the organization. Their communication is 
essential and their trust to the talents is also very 
important. The organizations do not hire new employees, 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

but the recognized talents are always welcome. The 
organizations, which empower their talents, have a better 
chance to go through the recession successfully with the 
new evolving leaders. The talents know about their 
qualities and when they feel a possibility to develop their 
skills and competencies, they will look for the opportunity 
to show their potential in other organization. This is a task 
for Human Resources to support the role of the Talent 
Acquisition and Retention and to show the connection of 
the Talent Acquisition and Retention. 
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The Impact of   Knowledge Management Practices 
in Improving Student Learning Through E-Learning 

Gopal S. Jahagirdar 

 

Abstract— The thesis is about knowledge management in 
education and how to create quality knowledge through the 
e-learning environment which is positively related to 
students perceptions of their learning outcomes; and 
secondly, how to develop communities of practice to ensure 
effective transfer of tacit knowledge to improve student 
learning. An effective knowledge management system must 
address both the creation and transfer of explicit as well as 
tacit knowledge. This paper proposes that tacit knowledge 
must be converted into high quality explicit knowledge 
through the e-learning environment. The success in 
converting educator’s tacit knowledge into explicit 
knowledge to be internalized by the learner as tacit 
knowledge is very much depended on information quality as 
the medium for the conversion process. Thus, in this paper, 
information quality is an essential concept to examine in the 
conversion process. This is to ensure that learners are able to 
derive quality tacit knowledge from this information. 
Information quality is always relative and depends on the 
individual or group of students who are evaluating it. Thus, 
any standardizing of information quality has to match to a 
considerable large group of student’s cognitive structures. 
This paper provides an empirical investigation of the 
relationship between information quality and student 
learning outcomes. 
 
Keywords— Knowledge Management (KM), e-Learning, 
tacit knowledge. 

I. INTRODUCTION 

Knowledge Management (KM) consists of a range of 
practices used in an organization to create, capture, collect, 
transfer and apply of what people in the organization 
know, and how they know what people in the 
organization know. It has been an established discipline 
since late 2000 with a body of university courses and both 
professional and academic journals dedicated to it 
(Stankosky, 2005). Knowledge Management began in the 
corporate sector and many large companies are adopting it. 

In organizations which are committed to education i.e., 
schools, colleges, and universities are stimulating with 
achieving a number of educational objectives. One of 
these objectives is to transfer knowledge to students 
(through exchanges between students and educators, 
through exchanges between students and books or other 
resources, and through exchanges among students 
themselves, etc.). As organizations, educational 
institutions face challenges about how to share 
information and knowledge among people within the 
organization. This is the central focus of the paper. 

 
 
 
 
 

Knowledge management builds upon a human-centered 
approach that views organizations as complex systems 
that spring from the unique organizational contexts in 
which they are developed. It is still a budding 
organizational practice, there is no agreed upon definition 
for knowledge management. Therefore, it is generally 
described as broadly as possible, such as the following 
specified by Prusak (1997): knowledge management is 
any process or practice of creating, acquiring, capturing, 
sharing and using knowledge, wherever it resides, to 
enhance learning and performance in organizations. 
Knowledge starts as data, raw facts and numbers. 
Everything outside the mind that can be manipulated in 
any way can be defined as 'data'. Information is data put 
into context of relevance to the recipient. It is a collection 
of messages and readily captured in documents or in 
databases. When information is combined with experience, 
understanding, capability and judgment, etc., it becomes 
knowledge.  Knowledge can be highly subjective and hard 
to codify. Knowledge can be shared with others by 
exchanging information in appropriate contexts.  

E-learning systems are computerized systems in which 
the learner's interactions with learning materials (e.g., 
assignments and exercises), instructors, and / or peers are 
mediated through technology. Due to the promise of 
flexibility and reduced downtime and travel expenses, 
there has been a recent flux of e-learning activities in 
corporations as well as educational institutions. E-learning 
technology has been evolving separately from knowledge 
management technology. The distinction between e-
learning and knowledge management technologies is that 
the former as a system delivers information and content to 
students using ICTs whereas the latter focuses on the 
management and sharing of  knowledge. There have been 
recent investigations into the integration of these 
technologies in the knowledge management direction 
(Barron, 2000 and Allee, 2000). In this thesis, the focus 
will be on knowledge creation and transfer which is of 
greater value as compared to information delivery through 
the e-learning system. 

II. NEED FOR THE PAPER  

In this study, the contexts where knowledge is shared 
between educators and students are through the e-learning 
environment and communities of practice. Knowledge 
management in education can be thought of as a 
framework or an approach that enables people within an 
organization to develop a set of practices to collect 
information and share what they know, leading to action 
that improves services and outcomes. For educational 
institutions, the full promise of knowledge management 
lies in its opportunities for improving student outcomes. 
The ultimate benefit of this, of course, is to students, 
educators, and the education community as a whole.  
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Educational institutions are under tremendous pressure for 
increased accountability from external and internal 
sources. External pressures raised by stakeholders like 
employers, government agencies (e.g. DTE, AICTE), and 
parents for measurable improvements in educational 
institutions are mounting and demand for information 
about student learning outcomes is escalating. 

Internally, educational institutions are asking 
themselves difficult questions about accountability: for 
example, how can we improve student learning outcomes? 
In this climate of external and internal demands for 
accountability and improvements of student learning 
outcomes, schools, colleges, and universities as 
organizations committed to educational missions, must 
ensure students are learning by acquiring knowledge in 
the most efficient and effective way. Institutions must also 
have the ability to demonstrate enhancement of student 
learning and development. Thus, educational institutions 
may find it beneficial to adopt Knowledge Management 
programs to improve their performances and outcomes. 

The crucial change in educational institutions is to 
improve student learning and outcomes: how effective are 
educational, academic, and other programs inside and 
outside the classroom in improving student learning. The 
practices of knowledge management are particularly 
helpful. In this thesis, we shall seek to address the 
question on how to create and transfer quality knowledge 
through the practices of knowledge management and its 
possible impact on student learning outcomes. 

Learning is a process by which students take in 
information and translate it into knowledge, 
understanding or skills. A learning audit is necessary to 
measure the cognitive and behavioural changes as well as 
tangible improvements in result during the learning 
process of students (Garvin, 1993). Indeed, learning and 
academic assessment can be characterized as two sides of 
the same coin, in the sense that learning involves 
detection and correction of errors to improve learning 
(Argyris & Schon, 1978). 

III.  METHODOLOGY 

Most knowledge management technologies focus on 
the actionable application of knowledge (Sallis & Jones, 
2002). This notion of knowledge for action directly 
applies to curriculum development and assessment. The 
knowledge gained from assessment is used to create and 
improve upon the curriculum which is comprised of 
courses, topics, instructional materials, presentations, 
assignments, etc. The association between knowledge 
management and assessment is also evident in learning. A 
major goal in successful knowledge management is to 
achieve learning by the people in the institution and thus 
involves the necessity for assessment. By testing student 
performance and by periodically reviewing their own 
curricula, schools, colleges, and universities assess what 
they have learnt in their own institutions. This assessment 
hopefully prompts students to modify their study 
behaviour and faculty to refine the materials they present 
to the class. More importantly, assessment also motivates 
faculty and administrators to reconsider their policies and 
practices related to curriculum in order to improve student 
learning outcomes. 

Knowledge management practices can also be applied 
to e-learning by creating quality learning materials and 
providing ongoing assessments. For example, every time 
students read a chapter of the e-learning materials and 
complete an interactive worksheet, the system, in turn, 
provides the educator with ongoing and trend assessment 
information about each student. This provides timely 
feedback for the student and educator. Educators see that 
the real value is in the assessments that are integrated into 
the learning process, and in the information about patterns 
of student learning. They can find out which e-learning 
materials and assignments were most appropriate and 
which ones were most troubling for specific groups of 
students in achieving their learning outcomes. Once the 
educators are provided with this information, they can 
adapt their pedagogy and content in ways that make sense 
for their students to improve their learning outcomes. If 
they have access to a collaborative team discussing these 
issues school-wide, then the knowledge gained and is 
shared amongst other educators, which allows them to 
determine ways to improve student learning outcomes. 

Different learning and teaching strategies are effective 
to varying degrees for different groups of students. 
Knowledge management practices seek to help educators 
and faculty gather data and share information about which 
teaching approaches are most effective for different 
groups of students in specific environments. Making 
information available in a timely way to the people who 
need it means that important discussions among faculty 
can begin: Is it better to maintain consistent teaching 
styles and help all students perform within them? Should 
teaching styles be revised based on who is in the class? 
Teaching and learning styles are the behaviors or actions 
that educators and learners exhibit in the learning 
exchange. Teaching behaviors reflect the beliefs and 
values that educators hold about the learner’s role in the 
exchange (Heimlich & Norland, 2002). Learners 
behaviors provide insight into the ways learners perceive, 
interact with, and respond to the environment in which 
learning occurs (Ladd & Ruby 1999). Thus, the 
information gained will inform educators to adopt or 
adapt appropriate teaching and learning strategies for 
different groups of students to improve their learning 
outcomes. 

Given the information, educators and faculty can 
discuss these kinds of questions within their own 
organizational context, design a series of interventions or 
a revised curriculum based on the needs of their students, 
gather outcome information again, review the results, and 
share their results among a wider circle of colleagues. For 
educators and faculty as well as students, the knowledge 
management process promotes participation, interaction, 
and, most importantly, student learning. 

IV.  THE POSSIBLE IMPACT OF KNOWLEDGE 

MANAGEMENT  PRACTICES ON LEARNING 

OUTCOMES 

Learning outcomes are statements that specify what 
learners will know or be able to do as a result of a 
learning activity. Outcomes are usually expressed as 
knowledge, skills, or attitudes (Phillips, 1994). When 
questions are raised about academic standards they are 

The Impact of   Knowledge Management Practices in Improving Student Learning Through E-Learning       43 



often associated with assessment practices, in particular 
student grading. Of course, the assurance of academic 
standards embraces a wide range of activities beyond the 
assessment of student learning. However, assessment and 
grading practices are perhaps the most important and 
visible safeguard. The role of assessment in assuring 
academic standards is likely to be further highlighted as 
tertiary institution entry pathways and the modes of 
student participation and engagement with learning 
resources diversify: the maintenance of standards through 
entry pre-requisites and ‘time spent on task’ are far less 
relevant mechanisms for ensuring standards than they 
once were. The measurement and reporting of student 
outcomes — their knowledge, skills, achievement or 
performance — is now a major reference point for 
academic standards. The experience of academic staff 
directly involved in teaching and assessing student 
learning is also central to determining and monitoring 
standards. Ultimately, individual academic staff and their 
academic judgment define and protect standards through 
the ways in which they assess and grade the students they 
teach. Sound processes for defining and monitoring 
academic standards will directly support the quality of 
teaching and learning by making the goals and standards 
clearer - students who understand goals and standards and 
who are encouraged to study towards them are likely to 
have better learning outcomes. 

V. CONCLUSIONS 

From a knowledge management perspective, e-learning 
is a system for the generation, codification and 
representation of knowledge. E-learning tools provide a 
context for individual and group learning. Educators 
construct, codify and represent knowledge as learning 
materials and store it in repositories of the e-learning 
system. Students access the e-learning system and 
Information is transferred to individuals’ or groups of 
students’ cognitive structures. 

Knowledge generated and represented by educators at 
this stage is required to be able to correspond to a 
significant large group of individuals’ cognitive structures. 
This is necessary so that students can acquire the requisite 
knowledge to achieve their learning outcomes. 

In e-learning, the course material/content can consist of 
both printed and digital material. Thus the selection, 
production and adaptation of course content are of major 
importance to the quality of e-learning. Course content 
can be produced by publishers, individual educators or by 
a group of course developers. When dealing with complex 
digital media, a team of production experts is often 
needed. In some cases, learners have become the 
producers of their own learning material. 
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