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SYNOPSIS

The project work Electronic Cheque Processing System was carried out in one of the leading private sector bank, The Federal Bank Ltd, Head Office, Aluva. Generally, in the banking environment, cheque is one of the primary means of payment transaction.   Facilitated by the rapid development of today’s technology, electronic cheques are the future of cheque processing.  This system uses the latest image and character recognition technologies to scan physical cheques.  In addition, the system utilizes the web and advanced encryption technologies to transmit these electronic representations between banks.  Currently, a significant amount of money and resources is spent on the processing of paper cheques every year.   The new electronic cheque processing system is the solution, which saves costs, time and also to improve banking. 

In general, the depository bank should convert all incoming paper cheques into digital representations using appropriate scanning equipment and software programs.   Through the web, the cheques are immediately collected at the paying bank. The details in the cheque are extracted using Optical Character Recognition (OCR) technique. Each value is verified and reported back to he depository bank. The result of the comparison decides the validity of the cheque. 

The system is secure as it includes login facility. Moreover, the system saves time, resources and expense. Machine processing is more here, so manpower required is less. Hence, efficiency and accuracy is at its best. With digital transportation, cheques can be sent and received in a matter of minutes. 

The system uses Java, which is known for its security, portability, networking features, etc. Microsoft Access is used as the backend, which is a powerful program to create and manage your databases. It is a relational database management system hat can be used to store a large amount of information. Concluding, the new system proves as a great advantage over the older one in every sense. 

1. INTRODUCTION

In the Banking environment, cheque is one of the primary means of payment transaction. Facilitated by the rapid development of today’s technology, electronic cheques are the future of cheque processing.  This system uses the latest image and character recognition technologies to scan physical cheques, producing electronic representations that contain all the necessary information such as the account number, the amount, etc.  In addition, the system utilizes the web and advanced encryption technologies to transmit these electronic representations between banks and the Federal Reserve.  Currently, a significant amount of money and resources is spent on the processing of paper cheques every year.   

The existing system comes with many disadvantages, like – 

· Huge amount of manpower involved.
· Expensive in the sense of transportation charges.
· Paper cheque transportation can bring about huge time delays.
· Speedy cash retrieval using cheques is impossible now.
· Rejected cheques from the paying bank doubles the cost.
· High error rates.
The new electronic cheque processing system is the solution to cutting costs and improving banking efficiency. Cheques are an inevitable part of the Banking consumer culture.  Most consumers choose to use cheques to pay their bills like rent of telephone, electricity, credit card bills, etc. The entire procedure of cheque collection, processing, and return comes with significant costs, which involves a huge loss for the customer’s time, money and comfort. Moreover, when cheques are rejected from the paying bank, the cost doubles.  Along with increased costs is decreased efficiency.  

In the current cheque processing system, it can take days for a transaction to complete.  One way to significantly improve the overall efficiency and reduce costs is to convert paper cheques into electronic representations, which then can be transported online through the web.  This electronic cheque processing system can reduce the time and the money spent in the transactions of paper cheques.

Cheque Truncation System (CTS), as it is known world wide, is an image-based cheque clearing system. With CTS, the cheque will be scanned upon deposit and its electronic image (instead of the physical cheque itself) will be transmitted throughout the entire clearing cycle. Hence, it can be literally named as an Electronic Cheque Processing System.
Image based Cheque Clearing Solution is designed for the purpose of electronic presentment of paper cheques using digital imaging and truncation technologies. This system replaces physical movement of cheques with electronic images. It is an online image-based cheque clearing system, where the cheque images are captured using low cost scanners at the payee branch and transmitted electronically to the payer branch/payer service branch. At payer branch the system continuously receives and processes this cheque information transmitted from the presenting branches throughout the clearing window.

With CTS, cheques will be scanned when deposited and its electronic image, instead of the physical cheque, will be transmitted throughout the entire clearing cycle. The CTS will enhance the operational workflow of banks by eliminating the need to move cheques physically from one bank to another. Newly designed cheques, in a standardized size, are to be used under the new system. The new system is advantageous in terms of 

· Cost

· Money

· Resources.

1.1 Organization Profile

The Federal Bank Ltd, is one of the leading private sector banks in India with a history of over 70 years of public confidence and trust, has also built up a reputation of being an agile, IT savvy and customer friendly Bank. The Bank has a very wide network of more than 450 offices covering almost all the important cities in the country with a dominant presence in the State of Kerala with more than 300 branches.

The Federal Bank has played a pioneer role in developing and deploying new technology assisted customer friendly products and services. A few of its early moves are cited below: 

· First, among the traditional banks in the country to introduce Internet Banking Service through FedNet.

· First among the traditional banks to have all its branches automated using FedSoft. 

· First and only Bank among the traditional Banks in India to have all its branches inter-connected.

· First Electronic Telephone Bill Payment in the country was done through Federal Bank. 

· First and only bank among the older Banks to have an e-shopping payment gateway. 

· First traditional Bank to introduce Mobile Alerts and Mobile Banking service. 

· First Bank to implement an Express Remittance Facility (FedFast) from Abroad. 

· Emerged as a financial supermarket giving the customers a range of products and services like Depository Services, Credit Cards, Life Insurance Products in association with ICICI Prudential, etc.

The Bank has also the distinction of being one of the first banks in the country to deploy most of these technology enabled services at the smaller branches including rural and semi-urban areas.

The ‘TECH’ factor in banking

The core issues faced by banks today are on the fronts of customer's service expectations, cutting operational costs, and managing competition. Technology can help banks in meeting these objectives. For this banks are exploring new financial products and service options that would help them grow without losing existing customers. And any new financial product or service that a bank offers will be intrinsically related to technology. 

IT is central to banking. It has moved from being just a business enabler to being a business driver. In a manner the banking and financial services sector—being the early adopters of any new technology—defines the roadmap for future technology adoption. Electronic Cheque Processing System would be such a product is an image-based cheque clearing system. Along with electronic banking, come many benefits, mostly in three major areas: costs, time, and resources. J2SE platform & JAVA language has been chosen for the system due to its platform independence feature which is necessary during networking.

2. SYSTEM CONFIGURATION

2.1 Hardware Configuration

Central Processor


:

Pentium IV

Operation Speed


:

188 MHz

Memory

RAM




:

156 MB

Cache Memory


:

516 KB

Disk Storage

Floppy Drive


:

1.44 MB

Hard Disk Drive


:

20 GB

Peripherals

Keyboard



:

ACER

Mouse



:

Logitech

Monitor



:

Samtron 56V

Printer



:

HP

2.2 Software Configuration

Operating System


:

Windows 2000

Front End



:

Java Version 2

Back End



:

Microsoft Access

Software Platform


: 

J2SE

(Standard Edition)

2.2.1 About Windows 2000

Windows NT has been with us for almost eight years, and as the product has matured, Microsoft has added more features in an effort to address users' needs and administrator’s requirements. With Windows 2000, they have made considerable enhancements to the product line.

Windows 2000 Professional is the preferred 32bit desktop environment, providing a combination of Windows 98 usability and Windows NT 4 reliability. New features include support for power management and plug and play (a great bonus for portable users), and support for new file system features.

Windows 2000 Server has been created in three different flavors, each with features appropriate to the target audience. All share the same core features as Windows 2000 Professional, but then add additional features. Windows 2000 Server is the standard entry-level server platform, which provides similar power to the Windows NT 4 Server product. However, it also includes support for Terminal Services and Active Directory.


Users requiring more power should opt for Windows 2000 Advanced Server, which is similar in power to Windows NT 4 Enterprise Server. It provides enhanced scalability and clustering support. Users who need Enterprise size database or web servers should opt for the Windows 2000 DataCenter Server. This is currently the most powerful server product in the range.
The minimum requirements recommended for Windows Server 2000 is Pentium 133 Processor, 256 MB of RAM (although 128 MB RAM is the Minimum Supported).

2.2.2 About Java Version 2

Some features that made JAVA the basis of the system is:

· Simple

· Object- oriented

· Robust

· Virus proof

· Secure

· Multithreaded

· Dynamic

· Portable

· Distributed/network oriented

· All common networking operations are built-in to Java Libraries

Needless to say, technology plays a vital part in the implementation of an electronic checking system.  After a cheque is scanned, the front and/or back images are captured.  

These images contain a lot of crucial information that needs to be read and interpreted.  Such information include the account number, amount of the cheque, address, name, and etc.  A good recognition program should be able to read and interpret these data accurately and quickly.  In addition, it should provide other useful features such as storage and real-time online transaction network.

2.2.3 Microsoft Access

Microsoft Access is a powerful program to create and manage your databases. It has many built in features to assist you in constructing and viewing your information. Access is much more involved and is a more genuine database application than other programs such as Microsoft Works.

Microsoft Access is a relational database management system that can be used to store a large amount of information. Microsoft Access tools are user friendly and provide a powerful development environment. Here information of various types can be managed through a single database.

Microsoft Access has built-in tools that are innovative and helps the user to create and maintain large databases quickly and easily. All the tools used in Microsoft Access perform various database management operations.

Some of the features of Microsoft Access are:
· Easy to locate information. 
· Addition, deletion and modification of records can be done easily.
· Records can be sorted effectively.
· It facilitates filtering of data.
· Produces reports with professional appearance.
3. SYSTEM STUDY AND ANALYSIS

3.1 Existing System
In the banking environment, during cheque processing, the depository bank collects the paper cheques and stores the cheque details manually. The paper cheque is send to the appropriate branch using postal services.

The currently adopted and running system that follows in all banks is the manual process for clearing the outstation cheques. The drawee bank will send the outstation cheque to the destination bank by using the normal transportation ways such as courier. When the destination bank receives the cheque, they can manually check the validity of the cheque with their user account database.

 Paying bank receives the paper cheque and verifies the cheque details manually. If the amount in the cheque is verified, the cheque is said to be cleared, else the cheque is returned to the customer. This results in time delay, huge amount of human effort and high cost. Even though this is the process behind the encashing of a cheque, it comes with even more significant difficulties.

The procedure of cheque collection, processing, and return comes with significant costs, which include the shipping fees for paper cheques in the depository banks and intermediaries to be transported to paying banks elsewhere, as well as the wages for human operators in the process.  When cheques are rejected from the paying bank, the cost doubles.  Along with increased costs is decreased efficiency.  In the current cheque processing system, it can take days for a transaction to complete.  

One way to significantly improve the overall efficiency and reduce costs is to convert paper cheques into electronic representations, which then can be transported online through the web.  This electronic cheque processing system can reduce the time and the money spent in the transactions of paper cheques.

Drawbacks

· Huge amount of manpower involved.
· Expensive in the sense of transportation charges.
· Paper cheque transportation can bring about huge time delays.
· Speedy cash retrieval using cheques is impossible now.
· Rejected cheques from the paying bank doubles the cost.
· High error rates.
3.2 Proposed System

The detailed structure of the electronic checking system can vary from bank to bank.  In general, the depository bank should convert all incoming paper cheques into digital representations using appropriate scanning equipment and software programs.  These representations, or electronic cheques, should not only capture the image of the cheque, but also other crucial information such as the account number, the dollar amount, and etc. 

The first step in the electronic cheque processing system is to produce an electronic representation of the physical cheque.  When a customer deposits a cheque at a local teller branch of his bank, the cheque is scanned and read.  Essential information such as the account number, the payee’s name, the dollar amount, etc are captured along with the front and back images of the cheque.  Together, these elements make up the electronic cheque, which is sent to the bank’s processing center for the next step in the electronic cheque processing system.

The next step in the system is to digitally send incoming electronic cheques through the web from the depository bank’s processing center to a central clearing-house run by the national monetary authority.  There, incoming cheques from depository banks are sorted immediately and made available for paying banks to download.
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An Outline of the System

After downloading an electronic cheque, the paying bank must verify whether the cheque is indeed valid.  If so, it will go on to debit the payee’s account.  Also, it gives the central clearing house the permission to debit the paying bank’s account with the federal authority and credit the depository bank’s account.  In the case of invalid account, insufficient funds, or similar situations, the cheque is rejected and electronically sent back to the central clearing-house, where it’s made ready for the depository bank to retrieve.  No payment transaction will be processed.

The process of sending digital data must be protected due to fraud and other risks.  Many different types of security measures can be taken.  Each bank should be given a unique login identity and password.  Of course, it is just as important that the central clearing-house should have a secure website protected by advanced encryption mechanisms where banks can register and access.  Thereafter, each time a bank needs to view or transmit any data, it should log onto the secure site with its username and password.  The site will then verify the bank’s login information before permitting access.  Though this option is very cost efficient, it can only offer limited security.  Anyone with the correct login information may easily access or transmit data.  

Additional protection mechanisms can be developed to increase security.  For example, the central clearing-house can issue new passwords to each bank periodically.  This will make it more difficult for unauthorized persons to obtain the correct passwords.  However, it is also harder for the central clearing house and the banks to keep track of the correct passwords.

To increase security, one might suggest building a private separate network just for the electronic cheque processing system.  Though this network offers more security, it also comes with greater costs.  New network cables will have to be installed between the central clearing-house and each participating bank’s processing center.  The greater the distance in-between, the more manual labor and raw materials are required.  As a result, the implementation of this network can result in a tremendous construction project. However, the biggest flaw of this methodology is its high vulnerability.  If anyone with malicious intentions tried to destroy the payment system, it’s easier for them to seek out which cables are responsible for the communication.  Without a private separate network, it’s much harder for invaders to pinpoint the correct cables to destroy. After an electronic cheque is created, the original paper cheque is no longer needed.  

The depository bank can either store the paper cheques in the storage warehouse or return it to the customer along with his monthly statement.  Certainly, if kept in the warehouse, a paper cheque can only be stored for a limited amount of time or the bank will run out of space in its warehouse.  The federal monetary authority determines the amount of time that paper cheques must stay in the warehouse.  If no regulations exist on this matter, then it is up the bank to decide how to store its paper cheques. Each depository bank must deal with the storage of its electronic cheques as well.  Each electronic cheque will be stored in the bank’s virtual database for a certain amount of time.  The federal monetary authority of the country usually determines the exact length. In the US, the number is seven years according to the Federal Reserve.  

Benefits

Along with electronic banking come many benefits, mostly in three major areas: 

· Cost

· Time

· Resources

First, electronic cheques are mainly processed by machines rather than people. Banks can cut the costs of human operators and increase efficiency.  For example, when handling paper cheques, if a human operator is absent due to illness, the entire process will be delayed.  Also, if the human operator is irresponsible or careless, he will make more errors than the machine.  Then, electronic cheques are transported digitally through the web.  Banks no longer have to rely on postal services.  When postal services are not working, for example, at night or on holidays, banks still can transport electronic cheques through the web.  In addition, mailing paper cheques from a depository bank to a paying bank can take days, especially if the paying bank is far away.  In the case of a returned cheque, the processing time is at least twice as long. With digital transportation, cheques can be sent and received in a matter of minutes.  In conclusion, this electronic cheque processing system not only saves time and money, it also saves resources such as postage and human labor.

3.3 Feasibility Study

After the initial investigation the feasibility study is carried out to determine whether the proposed system id developed according to its workability, and impact on the organization with the available resources. Mainly there are three types of feasibility study.
Three key considerations are involved in the feasibility:

· Technical feasibility

· Economical feasibility

· Operational feasibility

The proposed system must be evaluated from a technical viewpoint first, and if technically feasible its impact on the organization must be assessed. If compatible, behavioral system can be devised. Then they must be tested for economical feasibility.

Technical feasibility

The assessment of technical feasibility must be based on an outline design of system requirements in terms of input, output, files, programs and procedures. This can be qualified in terms of volumes of data, trends, frequency of updating, cycles of activity etc, in order to give an introduction of technical system. The proposed system is technically feasible because it provides technical guarantee of accuracy, reliability, ease of access and data security.

Economical feasibility

Justification of any capital outlay is that it will reduce expenditure or improve the quality of service or goods, which in turn may be expected to provide increased profits. The technique of cost benefit analysis is often used a basis for assessing economic feasibility. The proposed system is economically feasible since it can be developed at a reasonable cost with the available hardware, software and manpower.

Operational Feasibility

The purpose of the operational feasibility study is to determine whether the new system will be used if it is developed and implemented. Also, it has to be determined whether there will be resistance from users that will be undermine the possible benefits. The proposed project is beneficial because it can be turned into a system that will meet the organization’s operating requirements. Since the request has been from the management as well as from the user, it does not have any operational barriers, so it is operationally feasible. 

The system is technically feasible in the sense that it improves the efficiency of banking and transactions take place within minutes.

4. SYSTEM DESIGN

System design can be defined as a transition from a user’s view to the view of programmers. Design is the only way where requirements are actually translated into finished software products or system. It is the phase in which the detailed design of the system selected in the study phase is accomplished.

The process of design involves conceiving and planning out in mind and making a drawing pattern. The design is concerned with identifying software components, the general modular structure and function of the software and the internal data stream and stores. In the input design, user’s originated inputs are converted to computer-based format. In output design, the emphasis is given to producing a hard copy of the information requested for display the output on the screen.

4.1 Data Flow Diagram

Data flow diagram is a way of expressing system requirement in a graphical form. It has the purpose of identifying major transformation that would become programs in system design. This diagram does not supply detailed description of modules, but graphically describes a system’s data flow and how the data interact with the system. A Data flow diagram consists of a series of bubbles joined by lines. The bubbles represent data transformation and the lines represent data flow in the system. It may be used to represent a system or software at any level of abstraction. Some such diagrams are included in the Appendix 10.1 like: -

· Context Flow diagram (Ref. Appendix 10.1 – Data Flow Diagram 1)

· System Overview (Ref. Appendix 10.1 – Data Flow Diagram 2)

· System in Detail (Ref. Appendix 10.1 – Data Flow Diagram 3)

· Entire Cheque Processing System (Ref. Appendix 10.1 – Data Flow Diagram 4)

4.2 Database Design

The data in the system has to be stored and retrieved from the database. Data elements and data structures to be stored have been identified at analysis stage. They are structured and put together to design the data storage and retrieval system.

A database is a collection of inter-related data stored with minimum redundancy to serve many users quickly and efficiently. The general objective is to make database access easy, quick, inexpensive and flexible for the user. Relationships are established between the data items and unnecessary data items are removed. Normalization is done to get an internal consistency of data and to have minimum redundancy and maximum stability. This ensures minimizing data storage required, minimizing chances of data inconsistencies and optimizing for updates. The Microsoft Access database has been chosen for developing the relevant databases. The following are the tables that are involved in the proposed system. The detailed table structures are given in Appendix 10.2.

· USER – This table stores the user login details like, username, password, etc.

· BRANCH – This table stores the branch names with ID.

· CHEQUE – This table stores the details of the cheque like, cheque image, payee, account number, cheque type, etc.

· CUSTOMER – This table stores the details of the customer like, account number, name, signature, balance, branch id, etc.

4.3 Input Design

Input design is the process of converting user-originated inputs to a computer-based format. Input design is an important part of development process since inaccurate input data are the most common cause of errors in data processing. Erroneous entries can be controlled by input design. Thus a detailed study has to be done to identify the inputs that are required for the various processes which are to be carefully analyzed and care has to be taken to avoid recurring of the same inputs.

It consists of developing specifications and procedures for entering data into a system and must be in a simple format. The goal of input data design is to make data entry easy, logical and error-free. The menu-driven system simplifies computer data entry. The design of the input covers all phases of input from the creation of initial data to actual entering of data to the system for processing.

The proposed system has three major inputs. They are user login, cheque details and scanned image. Some of the sample input screens are included in the Appendix 10.3. For instance,

· User login is initiated each time the customer brings a handwritten or a printed cheque to the user. This authenticates the user before he/she accesses the system.

· Cheque details are entered in case of handwritten cheques. This retrieves the customer details, user verifies it manually and decides whether or not to pay cash to the customer.

· Scanned cheque images are sent to the particular branch for verification of the cheque details, after verification by the user in that branch, a reply (accept/reject message) is sent back to the originating branch. The user in the originating branch acts accordingly.

4.4 Output Design

Outputs are the most important and direct source of information to the clients. Output design generally refers to the results and information that are generated by the system. For many end-users, output is the main reason for developing the system and the basis on which they will evaluate the usefulness of the application. Output means not just reports; these are generated from stored or calculated values.

The analysis of the objective of a system leads to determination of its outputs. The output from a system is the justification for its existence.  If the outputs are inadequate in any way, the system itself is inadequate. The basic requirements of output are that it should be accurate, timely and appropriate, in terms of contents, medium and layout for its intended purpose. Hence it is necessary to design the output so that the objectives of the system are met in the best possible manner.

The outputs generated in the system are mainly in the form of replies from the server or another branch that contains details showing whether or not to pay the cash to the customer, who has brought the cheque to the bank. No other special reports are required for this project.

5. SYSTEM DEVELOPMENT

System development is the phase in which the computer related system is developed to conform to the requirement prepared in the design phase. A principal activity of the development phase is coding and testing the computer programs that make up the computer program component of the overall system. 

The process of reading data that are printed, such as the amount, account number, address, date, etc on a cheque is a part of Intelligent Character Recognition. Courtesy Amount Recognition (CAR) is the process of locating and electronically converting images of handwritten or machine printed numeric amounts, such as amounts written on cheques, into computer-usable data.  Legal Amount Recognition (LAR) is the process of locating and converting handwritten or machine printed text amount into digital data usable by computers. Another necessary feature of cheque processing software is the ability to read and recognize magnetic ink characters on a cheque - Magnetic Ink Character Recognition (MICR). The ability to detect and verify the signature of the payer is available as well.
The courtesy amount can be detected by converting the cheque image into a binary data format, using a binarization procedure. Then, several algorithms are used to select the area of the image corresponding to the courtesy amount region. All characters are extracted from the image. The next step in the segmentation process involves splitting the courtesy amount into individual characters and each individual character must be recognized. Finally, the resulting string is analyzed to determine if the recognized value is a valid amount.

Besides the above basic recognition capabilities, many additional features can be very useful. Banks need to keep a record of all its transactions using the archives. When an item is rejected, banks need to be able to proceed from there, determining where the error was made. Hence, returned-item-processing facility can be included. Programs that can be integrated with existing computer platforms, networks, or other software can avoid unnecessary addition costs. Thus, compatibility is a must. When a cheque-processing program can automatically recognize the item-to-be-processed and process it, banks can cut costs by purchasing one program that provides solutions for multiple tasks. Image based statements containing a copy of each electronic cheque in addition to the customer’s monthly activities, can be send to the customer for his information. Moreover, a good cheque - processing program should provide planned solutions that support fraud prevention functionalities.

5.1 Module Description

Conversion Module - The first step is to detect the courtesy amount by converting the cheque image into a binary data format, using a binarization procedure.  In a cheque image, useful text must be distinguished from background information.  

The system assigns all pixels a value of either 0 or 1 according to the darkness of the pixel.  Pixels representing textual information are darker, and hence will be assigned the value of 1.  In the same manner, pixels representing background information are lighter, and hence will be assigned the value of 0.  All pixels with a value of 0 will be converted to white.  Similarly, all pixels with a value of 1 will be converted to black.  The result is a much clearer image of the cheque.  

Then, several algorithms are used to select the area of the image corresponding to the courtesy amount region.  All characters are extracted from the image. Characters are formed by looking for pixels connected to neighboring pixels. These characters are then grouped together to form words and lines of text based on horizontal co linearity and proximity.  The string representing the courtesy amount must be identified from the rest of the strings.  

To make this procedure easier and more efficient, a software program for end users to crop out the courtesy amount region is prepared. This way the recognition program has a much smaller region to work with, hence increasing speed and accuracy.  The cropping software would be implemented by using Java Applet technology.   Since Applets can be stored on a remote server such as the server for the clearinghouse, end users do not have to download or install any application on his local machine to access it.  An end user would be able to point and click with his mouse to identify the desired area.  Then the cropped image is sent to and stored on the server.  From there, the recognition program will take over and proceed to the next step.
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Cheque Image used for Binarization Procedure 
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Cheque Image after Binarization Procedure
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Segmentation Module - The next step involves splitting the courtesy amount into individual characters with the help of a feedback mechanism.  In order to recognize each individual character, an algorithm with a sliding window is applied.  This window slides along the text line.  If the window covers parts of two separate characters, no result is recognized.  If the window covers a complete character, then recognition occurs.  Rejected segments are split and sent back to a feedback loop until a solution is found. After the segmentation process, each individual character must be recognized.  However, a set of preprocessing algorithms is used before the actual recognition process.  The preprocessing includes slant correction, size normalization, and thickness normalization.  

Finally, a post processing procedure concludes the recognition process.  In this stage, the resulting string is analyzed to determine if the recognized value is a valid amount.  Special attention is paid to the punctuation to eliminate incorrect results. Clearly, with slight adjustments, similar mechanisms can be implemented using the above technologies to recognize other characters such as the legal amount, the account number, the MICR, etc.

GUI Module - The GUI building technology of this application is JAVA GUI tools. For a better and user-friendly look and feel, both Swing and AWT components are used. The User window will be an applet, through which a user can communicate with application. 

Generally, the entire system is constituted in 2 parts – the handwritten cheques are processed using one part and the other part deals with the optical character recognition (OCR) technique, which processes the printed cheques.

Processing Handwritten Cheques

The user (staff/clerical position) logs into the system with proper username and password. The user takes the cheque brought by the customer and the entire details are fed into the system, like cheque number, cheque date, account number, amount, branch, etc. 

When ‘verify’ button is pressed, the details are verified, that is, it is verified whether the cheque is post dated or not, if so, a message is displayed which prompts the user to reject the cheque. Secondly, it is verified whether the particular branch mentioned has such an account number, if so, the customer name is retrieved and displayed for the user to verify manually, else, ‘customer not of this branch’ message is displayed. Thirdly, the cheque number is verified, that is, whether the cheque brought by the customer, is issued for this account or not. 

If not, an error message is displayed; else, balance enquiry is done. Finally, the user also verifies the signature of the customer manually, as it is retrieved by the system, when the ‘verify’ button is clicked. If everything is correct and verified, the customer is given the cash.
Intelligent Character Recognition – OCR




       
    (Optical Character Recognition)

The process of reading data such as the amount, account number, address, date, etc on a cheque is a part of Intelligent Character Recognition.  Courtesy Amount Recognition (CAR) is the process of locating and electronically converting images of handwritten or machine printed numeric amounts, such as amounts written on cheques, into computer-usable data.  Legal Amount Recognition (LAR) is the process of locating and converting handwritten or machine printed text amount into digital data usable by computers.  The most common application of CAR and LAR is the processing of cheques, deposit slips, and other financially oriented documents by banks and other financial institutions.  In addition to CAR and LAR technologies, it is crucial for cheque processing software to have the functionality to cross-validate the results from both readings. 
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Cheque’s scanned image and its details

An erroneous Legal Amount can result from illegible handwriting or defective scanning.  Therefore, cross-validating the two amounts can provide a more comprehensive, versatile solution that significantly enhances accuracy and productivity.  Another necessary feature of cheque processing software is the ability to read and recognize magnetic ink characters on a cheque.  Magnetic Ink Character Recognition (MICR) was developed in the mid-1950s.  Today, it is widely used in the banking industry for marking cheques. 

Besides CAR, LAR, and MICR technologies, additional features in Intelligent Character Recognition are often helpful.  The functionality to read the payer’s name and address, the date, and the number of the cheque is can be found in certain software products in the market today.  The ability to detect and verify the signature of the payer is available as well.   In addition, intelligent decision making abilities can significantly increase efficiency of the system.  For example, when CAR, LAR, and MICR cannot recognize the correct information on a cheque, the software application should make a decision.  The cheque will either be repaired and allowed to proceed to next step in the transaction, or be rejected and returned to the payer.

6. TESTING AND IMPLEMENTATION

6.1 Testing

Testing is vital to the success of the system. Errors can be injected at any stage during development. System testing makes a logical assumption that if all the parts of the system are correct, the goal will be successfully achieved. During testing, the program to be tested is executed with set of test data and the output of the program for the test data is evaluated to determine if the program is performing as expected. Testing is the process of executing a program with the intent of finding any errors. A good test of course, has the high probability of finding a yet undiscovered error. A successful testing is the one that uncovers a yet undiscovered error. A test is vital to the success of the system. System test makes a logical assumption that if all parts of the system are correct, then goal will be successfully achieved.

System testing is an expensive but critical process that can tack as much as 50% of the budget for program development, the common view of testing hold by users that it is performed to prove that there are no errors in a program. However, as indicated earlier, this is virtually impossible since analysis cannot prove that software is free and clear of errors, therefore, the most useful and practical parch is which the understanding that testing is a process of executing a program with explicit intension of finding errors that is making the program file, the tester, who may be the analyses programmer or specialist trained in software testing, is actually typing to make the programmer file a successful test, that and is one that finds error analyses know than effective testing program does not guarantee system reliability must be designed into the system.

Testing Strategies

As stated above that the philosophy is to find errors. Test cases are devised with the purpose in mind. A test case is a set of data that the system will process as normal input. However the data are created with the express intent or determining whether the system will process them correctly.

Code testing has to test cases that result in executing every instruction in the program or a module that is every path through the program is tested. A path is specific combination of conditions that is handled by the program. On the surface code testing seems to be an ideal method for testing software. But the rationale that all software errors can be uncovered by checking every path in a program is faulty.

Purpose of Testing

Testing is a vital to the success of the system. System testing makes a logical assumption that if all parts of the system are correct, the goal will be successfully achieved. The following points shows how testing is essential:

· Existence of program defects of inadequacies is inferred.

· Verifies whether the software behaves as intended by its designer.

· Checks conformance with requirement specification/user needs.

· Assesses the operational reliability of the system.

· Tests the performance of the system.

· Reflect the frequencies of actual user inputs.

· Find the fault that caused the output anomaly.

· Detect flaws and deficiencies in the requirements.

· Checks whether the software is operationally useful.

· Exercises the program using data like the real data processed by the program.

· Tests the system capabilities.

· Judges whether or not the program is usable in practice.

Blackbox testing

Blackbox testing focuses on the basic needs of the software, the input and output of module. It enables the software engineer to desire sets of input conditions that will truly exercise all fundamental requirements of a program. Blackbox testing is a contemporary approach that is likely to uncover different class of errors. It attempts to find that errors in the following category.

· Errors in database structure and database access

· Incorrect and missing functions

· Performance errors

· Initialization and Termination errors

Whitebox testing

Whitebox testing is test case design method that controls structure of the procedural design to drive test cases. Using this testing method software engineer can test cases that:

· Exercises a logical decision on their ‘true’ or ‘false’ sides.

· Guarantee that all independent paths with a module have been exercised at least once.

· Exercise internal data structure to ensure validity.

· Execute all loops at their boundaries and their operational bounds.

System testing is the stage of implementation, which is aimed at ensuring that the system works accurately and efficiently before live operation commences. Testing is the process of executing the program with the intent of finding errors and missing operations and also a complete verification to determine whether the objectives are met and the user requirements are satisfied. The ultimate aim is quality assurance.

Tests are carried out and the results are compared with the expected document. In the case of erroneous results, debugging is done. Using detailed testing strategies a test plan is carried out on each module. The various tests performed in “Electronic Cheque Processing System” are unit testing, integration testing, validation testing, output testing and user acceptance testing.

Unit Testing

The software units in a system are modules and routines that are assembled and integrated to perform a specific function. Unit testing focuses on modules, independently of one another, to locate errors. This enables to detect errors in coding and logic that are contained within each module. This testing includes entering data and ascertaining if the value matches to the type and size supported by Java. The various controls are tested to ensure that each performs its action as required.

Integration Testing

Data can be lost across any interface, one module can have an adverse effect on another, sub functions when combined, may not produce the desired major functions. Integration testing is a systematic testing to discover errors associated within the interface. The objective is to take unit tested modules and build a program structure. All the modules are combined and tested as a whole. This testing provides the assurance that the application is well-integrated functional unit with a smooth transition of data.

Validation testing

This is where requirements established as a part of software requirement analysis is validated against the software that has been constructed. This test provides the final assurance that the software meets all functional, behavioral and performance requirements. The errors, which are uncovered during the integration testing, are corrected during this phase.

Output Testing
After performing the validation testing, the next step is output testing of the proposed system, since no system could be useful if it does not produce the required output in the specific format. Asking the users abut the format required by them, tests the outputs generated or displayed by the system under consideration. Here, the output format is considered in two ways: one is on screen and another is printed format.

The output format on the screen is found to be correct as the format was designed in the system design phase according to the user needs. For the hard copy also, the output comes out as the specified requirements by the user. Hence, output testing does not testing does not result in any correction in the system.

User Acceptance Testing

User acceptance of a system is the key factor for the success of any system. The system under consideration is tested for user acceptance by constantly keeping in touch with the prospective system users at time of developing and making changes wherever required. This is done with regard to the following points:

· Input screen design

· Output screen design

· Online message guide to user

· Menu driven system

Taking various kinds of test data does the above testing. Preparation of test data plays a vital role in the system testing. After preparing the test data, the system under study is tested using the test data. While testing the system by using the test data, errors are again uncovered and corrected by using above test steps and corrections are also noted for future use.

6.2 System Implementation

Implementation is the stage in the project where the theoretical design is turned into a working system and is giving confidence on the new system for the users that it will work efficiently and effectively. It involves careful planning, investigation of the current system and its constraints on implementation, design of methods to achieve the change over, an evaluation of change over methods. Apart from planning major task of preparing the implementation process begins with preparing a plan for the implementation of the system. According to this plan, the activities are to be carried out, discussions made regarding the equipment and resources and the additional equipment has to be acquired to implement the new system.

Implementation is the final and the most important phase. The most critical stage in achieving a successful new system is giving the users confidence that the new system will work and be effective. The system can be implemented only after thorough testing is done and if it is found to be working according to the specification. This method also offers the greatest security since the old system can take over if any errors are found or the new system is unable to handle certain type of transactions.

User Training
After the system is implemented successfully, training of the user is one of the most important subtasks of the developer. For this purpose, user manuals are prepared and handled over to the user to operate the developed system. Thus, the users are trained to operate the developed system. Both the hardware and software securities are made to run the developed systems successfully in future. In order to put new application system into use, the following activities were taken care of:

· Preparation of user and system documentation.

· Conducting user training with demo.

· Test run for some period to ensure smooth switching over of the system.

The users are trained to use the newly developed functions. User manuals describing the procedures for using the functions listed on the menu are circulated to all the users. It is confirmed that the system is implemented up to the user’s need and expectations.

Security and Maintenance
Maintenance involves the software industry captive, typing up system resources. It means restoring something to its original condition. Maintenance follows conversion to the extent that changes are necessary to maintain satisfactory operations relative to the user’s environment. Maintenance often includes minor enhancements or corrections to problems that surface in the system’s operation. Maintenance is also done based on fixing the problems reported, changing the interface with other software or hardware enhancing the software.

Any system developed should be secured and protected against possible hazards. Security measures are provided to prevent unauthorized access of the database at various levels. An uninterrupted power supply should be there so that the power failure or voltage fluctuations will not erase the data in the files.

Password protection and simple procedures to prevent the unauthorized access are provided to the users. The system allows the user to enter the system only through proper username and password.

7. CONCLUSION

Cheques play a big role in our culture.  Hence it is not likely to eliminate the use of cheques in the immediate future.  With all of the above factors, an electronic cheque processing system is not only the solution to more efficient cheque processing; it is also an inevitable step in the evolution of better financial services. Electronic cheque processing has been a topic of debate among many countries’ central banks around the world.  In the past few years, many countries have decided to replace their old cheque processing system with an electronic cheque processing system. 

From a bank’s prospective, an Electronic Cheque Processing System can reduce costs and increase efficiency.  With today’s Internet technology, all data are sent through the web instead of the postal service.  Postal and human operator costs are significantly reduced.  In addition, the system can reduce error rates since advanced scanners and software programs generally have a lower error rate than human employees. This system allowing electronic forms of a cheque to become the equivalent of the original paper version would soon become very much popular. 

8. SCOPE FOR FURTHER DEVELOPMENT

While the electronic cheque processing system comes with many benefits, it also brings several challenges to participating banks.  When a bank decides to adopt the new system, it must be prepared for implementation costs. Also, cheques may have to be stored in the bank’s warehouse for a certain length of time.  Hence banks may have to expand or build new warehouses.  Moreover, in order to establish this electronic cheque processing system, a standard electronic format must be adopted by all participating banks, which would require a huge national effort. In conclusion, the implementation of this new system certainly will come with many barriers. Finally, the OCR technique used in the system is a never-ending process and needs to be trained again and again almost infinite times for improvement of accuracy. 

· Implementation costs in each of the branches for equipments like scanners and other software applications.

· Duration of storage of paper and scanned electronic cheques in warehouses.

· Standard to be followed in the electronic format of the cheque.

· Accuracy of the Optical Character Recognition (OCR) technique.
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10. APPENDIX

10.1 Data flow diagrams

Context Flow Diagram (Level 0 DFD)
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10.2 Table structure

User Login Details Table – USER

	Sl. No
	Field Name
	Data Type
	Width
	Key
	Description

	1.
	UserId
	Character
	2
	Primary Key
	Unique ID of the User

	2.
	Username
	Character
	50
	
	Unique name of the user

	3.
	Password
	Character
	8
	
	Unique code for the user


Cheque Details Table – CHEQUE

	Sl. No
	Field Name
	Data Type
	Width
	Key
	Description

	1.
	Id
	Character
	5
	Primary Key
	Unique Id of the Cheque

	 2.
	Image
	Image
	
	
	   Image of the Cheque

	3.
	Payee
	Character
	50
	
	Name of the payee

	4.
	AccNo
	Number
	5
	Foreign Key
	A/c No of the customer

	5.
	ChqType
	Number
	2
	
	A/c Type of the Cheque


Branch Details Table – BRANCH

	Sl. No
	Field Name
	Data Type
	Width
	Key
	Description

	1.
	BId
	Character
	5
	Primary Key
	Unique Id of the Branch

	 2.
	BName
	Character
	50
	
	Branch Name


Customer Details Table - CUSTOMER

	Sl. No
	Field Name
	Data Type
	Width
	Key
	Description

	1.
	AccNo
	Number
	5
	Primary Key
	A/c No of the Customer

	 2.
	CName
	Character
	50
	
	Name of the Customer

	3.
	Signature
	Image
	
	
	Signature of the Customer

	4.
	Balance
	Number
	10
	
	Balance in the account

	5.
	BId
	Character
	5
	Foreign Key
	Unique Id of the Branch


Table Relations
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10.3 Screen Layouts

Screen Layout 1 - Character Training System
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Screen Layout 2 - Character Training System 
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Screen Layout 3 - Character Training System
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Screen Layout 4 - Character Training System
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Screen Layout 5 – User Login
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Screen Layout 6 – Home Page
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Screen Layout 7 – Sending Scanned Cheque
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Screen Layout 8 - Sending Scanned Cheque
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Screen Layout 9 - Sending Scanned Cheque
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Screen Layout 10 - Sending Scanned Cheque
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Screen Layout 11 – Loading Scanned Cheque Images
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Screen Layout 12 - Loading Scanned Cheque Images
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Screen Layout 13 - Loading Scanned Cheque Images
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Screen Layout 14 - Loading Scanned Cheque Images
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Screen Layout 15- Performing OCR on Scanned Cheque Image
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Screen Layout 16 - Performing OCR on Scanned Cheque Image
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Screen Layout 17 – Reply after Comparison of Details
[image: image23.png]The Federal Bank Ltd - Electronic Cheque Processing Syster (=[]

To Address Femyasueramanyam@gmeil com

From Adress femyaga@gmeil com

Sendt,





Screen Layout 18 - Reply after Comparison of Details
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