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Abstract - Digitization of handwritten and printed documents used in financial institutions, using optical character 
recognition (OCR) and artificial neural networks (ANN). Image scanner is used to scan the documents which store the 
document into an image format. In this paper OCR in combination with ANN is used to recognize the characters from the 
documents, the output in stored in .xml file format. This file is first converted and stored in excel file format, second the 
banking management system integrates the obtained excel data. This translated data is stored in database, which further 
performs various procedures on database with help of SQL operations. The output obtained is linked to an android platform, 
which can be further used for different applications using machine learning code. The current banking system is tedious and 
error prone. This paper aims to create a system which provides higher accuracy and efficiency. The proposed approach will 
revolutionize the current approach of banking system. 
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I. INTRODUCTION 
 
The current banking system uses a manual approach 
towards data processing and data storage, the solution 
to this problem is digitization of data and automates 
the data entry task with added benefit of getting more 
knowledge from the data available. The use of optical 
character recognition along with artificial neural 
network is indeed quite interesting and very 
important given the amount of data that is processed 
in banks these days. The previous solutions had a 
naive approach thus not able to solve the problem 
efficiently. In this paper we are trying to develop an 
advanced system with the help of technologies like 
machine learning, artificial neural network, dams and 
android platform. The combination of the 
technologies thus helps to digitize the data and 
develop a better system compared to the existing 
system. The key components of the approach are 
image scanner, OCR & ANN, database and android 
platform. 
 
Digital image is processed by locating and 
recognizing characters, like symbols numbers and 
letters few of the ocr software will the  take output of 
text while other program can help to conversion of  
characters into  text that can be edited  in an  image. 
The whole output found along with format and layout 
obtained in  the text found on the can be exported to 
the size of the advance OCR software. In this paper 
we use OCR by scanning the and converting it so that 
word processing document is done in single step. 
 
Apart from the several advantages that ANN has the 
most famous one is that it can learn from observing 
detests. Thus, random function approximation tool is 
use by ANN in this way. To arrive at a solution while 
defining computing these types of methods/ tools 

helps to estimate cost effective and ideal method. To 
save time and money ANN takes data samples rather 
than the entire data set to arrive at a solution. To 
existing data analysis technology fairly simple 
mathematical technology is used known as ANN 
 
A database is organized collection of data, stored and 
accessed electronically. In this paper we design a 
database which is object oriented and related to real 
time banking system. We use structured query 
language (SQL) on our database in order to perform 
various operations on collected data. 
 
The data is used for various applications that are 
implemented; these applications are conducted with 
the help of machine learning. These applications are 
content development/offer recommendation, 
consumer targeting and lifetime value enhancement, 
improve website experience and sales conversion and 
product pricing. 
 
The present banking system provides various 
platforms for advanced technology thus creating an 
era of automated banking system. In this paper we are 
focusing on to provide one such platform to make the 
current banking system more efficient and faster. We 
use advance technologies of machine learning and 
neural networks which creates an OCR further 
proving a sophisticated user interface and various 
other applications to have better engagement with the 
user and meet their expectations. 
 
II. EXSISTINGSYSTEM 
 
The current banking system is inefficient and error-
prone, user data is collected manually and data entry 
into the banking software is itself a tedious task. The 
banking documents (forms) are filled handwritten and 
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later used for data-entry which is a two-stage process 
and consumes time. The current banking software is 
only capable of processing the data entered manually 
and utilization of data is done to a small extent. This 
makes the remaining data redundant, thus losing the 
potential of data utilization. The current software is 
capable of performing basic tasks like retrieving 
information from database, manipulating the data, 
sorting the data and displaying the data. These sets of 
tasks mentioned have to be performed individually 
and manually by the bank employee. The current 
system lacks a proper notification medium. Thus, 
making the system less reliable and inconsistent. 
 
III. DESCRIPTION OF COMPONENTS 
 
A. IMAGE SCANNER 
To convert the image into digital image an image 
scanner is used so that we can scan the images printed 
text and objects. In the field of industrial application 
like designs gaming and testing and reverse 
engineering image scanners are widely used. A 
flatbed scanner is most commonly used in offices and 
other industries. Xerox machine is the most 
commonly used flatbed scanner. 
 
B. OCR 
OCR also known as optical character is technically 
electrical transformation of images of, printed or 
handwritten text or typed into text encoded by 
machine, whether from a photo of document or a 
scanned document. It helps the system read the 
information from a scanned document and convert it 
into machine recognizable format, which can further 
be used for the software developed with help of OCR 
and neural networks. 
 
C. ARTIFICIAL NEURAL NETWORK 
Inspired by the functional aspects it is a model which 
makes use of mathematics and computation power. 
Using the connectionist approach of computation, 
artificial neurons are present in groups and 
intertwined with each other. Based on the information 
internal and external that flows inside the network  
that is present, during the phase of learning so that the 
ANN will adapt to it and change accordingly. 
 
D. MACHINE LEARNING 
Machine learning helps to learn and improve 
experience without being programmed specifically. It 
is an Application of Artificial Intelligence (AI) that is 
provided by system. The main aspect of machine 
learning is on the development of computer program 
so that data can be accessed and it can them self-
learn. This technique of machine learning is used 
which learns on its own on given data set 
 
E. SQL AND DATABASE 
The organization of data, store and accessing it 
electronically is called as database. To support 

processing required information the designers 
typically organizes data to model aspects of reality. 
SQL stands for structured query language it is used in 
programs and is mostly a domain specific language. 
The language includes various queries that can help 
to carry out various procedures on the database as it 
includes procedural elements which help to perform 
various operations as per requirement. 
 
F. ANDROID PLATFORM 
The android platform uses a modified Linux kernel 
and is a platform for mobile devices. Despite not 
having the java virtual machine most of the 
applications are coded in java. It is an open 
development platform which helps to perform various 
applications that help to connect different levels of 
communications. 
 
IV. PROCEDURE 

 

 
Figure 1 

 
Referring to the above block diagram the procedure is 
as follows, As shown in the figure the image scanner 
is used to scan the document, once the physical data 
is digitized into a digital image we now use optical 
character recognition (OCR) along with artificial 
neural network (ANN) and using the concept of back 
propagation we now translate digitized data in to 
machine understandable character and store the 
retrieved information into the excel database. This 
database is now integrated into the banking software 
to automate the data entry process using JSON 
technology, next the data from the banking software 
and the excel database is subjected to various SQL 
database operations to filter out the required result as 
per user requirement this step also acts as pre-
processing of data for further use. The pre-processed 
data uses machine learning algorithms and uses k-
means algorithm along with clustering to identify 
more knowledge from the data and help make 
applications which are to be implemented in the 
system. The output of the procedures is used in an 
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android platform this platform further helps to 
connect to the users in the form of notifications from 
the banking system. 
V. PROPOSEDMETHODOLOGY 
 
A. IMAGE DIGITIZATION 
Image digitization is a preliminary step before neural 
network is used on the image. Document when put 
under optical recognition is assumed to contain set of 
hand-written or printed alpha numeric characters 
related to one or more scripts. 

 
Figure 2 sampled text of handwritten characters 

 
The preliminary document scanning and the method 
being is used is key for the neural network used to 
recognize the character. The image used as input is 
then processed into a binary representation matrix 
with ones and zeros. As per the above figure of the 
alphabet ‘A’ is digitized into 6 times 8 equals 48 
individual digital cells each representing a single 
color either white or black. This binary representation 
is now meaningful to the computer and can be 
decoded. Positive 1 is assigned to every black pixel 
and 0 is assigned to every white pixel. Now this 
binary image representation is stored and used in 
various algorithms of recognition. 
 
B. OCR AND NEURAL NETWORKS 
The Neural Network of the whole proposed system is 
a computational or a mathematical focused on the 
functional part. Just like our human body is which 
has millions of neurons which are responsible for 
making functional decisions and together make up as 
a whole nervous system for the whole functioning of 
our human system. Similarly, the artificial neurons 
help the information system in processing the 
information. It's called an adaptive system because of 
its nature of adapting to changes due to the external 
and internal factors based on the information flowing 
through the whole network and this initial phase is 
the learning phase. 

 

 
Figure 3: Artificial neural network 

 
Figure 4: example of OCR 

 
C. BACK PROPAGATION NETWORK (BPN) 
Back propagation network also known as BPN is 
more of a learning model that learns by an example. 
Giving an example means giving the algorithm what 
we need and it learns about what we need and builds 
a model accordingly this is achieved by assigning 
weights to change the network weights so that when 
the learning/training is completed it will give the 
required output for the given input. Back Propagation 
networks are ideal for task of mapping and 
recognition of pattern. In order to complete the scan 
and get the required output we simply give training 
the network by providing it with training sets. 
 

 
Figure 5: Back propagation training set 

 

 
Figure 6:  Applying a training pair to the network 

 
Back propagation network or BPN is more of a 
algorithm which learns from the example given to it 
than a network as the name specifies. The first 
initialization step of BPN algorithm is assigning 
small value random numbers say in the range -1 to 
+1. Then the algorithm is fed with the input pattern of 
obtained from document and the output is computed 
(this process is called as forward pass). Since weights 
are random in nature, the computation gives an output 
which is the required target. Then error of each 
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neuron is calculated which is the actual output or the 
target. This error is then used mathematically to alter 
the weights in such a way that the error is minimized 
or gets smaller. In simpler terms output of each 
neuron will get closer to its required target this is 
known as reverse pass. The process is repeated 
iteratively multiple times till the error which is being 
calculated is minimal. 
 
D. ALGORITHMS USED 
The methodology consists of five distinct algorithms 
character to be recognised. They are as follows: 

1) Recognition of character using the weight 
matrix 

2) Image labeling algorithm 
3) Generating X, Y pixel array and finding the 

relevant boundary 
4) Using the learned sets to match connected 

pixels 
5) Word formation 

 
1] Recognition of character using the weight 
matrix: 
When the document is scanned and binary 
representation is created and then label is assigned to 
it. Multiple patterns are present for the same character 
which is taught to the network having the same label 
to improve accuracy of recognition by doing this 
system becomes more adaptive in nature. The input 
matrix ‘G’ given below is represented as: 

 

 
 

For the k th character which is taught to the network 
and learnt by it the Wk which is the denotation of the 
weight matrix. when the stages of learning progress 
the weight matrix are updated. To teach the network 
about a particular character we first introduce an 
input character to the network as a submission and 
then it is used by network. A system consist of a 
knowledge base of characters which is used when a k 
th character is said to be identified the system 
accesses this data bank. The following algorithm is 
used to update the weight matrix Wk. 

 

 

 
Figure 7: Digitization of three input pattern representing S 

presenting to learn 
 
As we know everyone has a unique handwriting and 
digital characters can also have differences from 
system to system. Wk(S) is the weight matrix. 
According to the updated weight matrix most 
commonly occurring image pixels are the one which 
show high positive values and hence as assigned high 
priority for recognition. Similarly, elements with 
negative values mean that the pixel is with less 
frequency in the image. 
 

 

 
Figure 8: Output representing the learnt pattern 

 

 
 

If the quotient of recognition is more of the scanned 
input char from document is exactly recognized. 
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Figure 9: Recognized character 

 
2] Image labeling algorithm: 
Two pass algorithms are used in image labeling. This 
algorithm that will iterate through 2-D binary 
representation which was formed earlier in the 
previous stages. 2-D binary data is identified using 8-
connectivity and 4-connectivity label of pixels. Here 
following are used for labeling: 
i 8-connectivity uses North-East, North-West 
and West of the current pixel. 
ii 4-connectivity uses North and West of 
current pixel. 
 

 
Figure 10: Image labeling pattern 

 

 
Figure 11: Generated label ids 

 
 
3] Generating X, Y pixel array and finding the 
relevant boundary: 
 

 
 
The connected component boundary can be seen with 
yellow line in the image given below. 

 

 
 

Coordinates of array are given left, right, top, bottom, 
width and height which are given by start and end x 
coordinates, low and high y coordinates, right-left 
and bottom respectively. Thus, array of coordinates is 
formed for the above given image of character 
Using the output obtained pattern and this connected 
array the character is recognized. 
 
4] Matching Using the learned sets to match 
connected pixels: 
The simplest task of the system is matching. We 
match the bit array of each component with the XML 
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data. Now the stored pixel co-ordinates is compared 
with matched with the character from the xml. 

 

 
 
5] Word formation: 
The final step is formation of words which is simple 
and essential step it makes uses of index and co-
ordinates and the distance between the individual 
letters by checking the pixel distances. Consider this 
for an instance if the differences in the co-ordinates 
of the current character and the previous character is 
less than 3 pixels then those two letters are joined and 
similarly if differences is more than 3 pixels then then 
a blank space is given and words are formed. 
 
E. STORING AND INTEGRATING DATA 

 
Figure 12: Flow chart 

 
The .xml format is obtained as an output of the 
system from OCR. The output obtained is then stored 
in the form of excel spreadsheet as excel is 
commonly used in banking sector. Thus the excel 
spreadsheets helps to maintain the integrity of the 
data collected and thus helps to store the data. The 
excel spreadsheets are linked to banking management 
system,  a JSON format file is created to integrate the 
data into the banking management system. The 
banking management system used is demo version 
which is formatted according to our requirement, this 
version is coded in java as it helps provide a user 
interface. This demo banking system provides a 
platform to display the obtained data and also to 
access the data already present in the database. This 
demo banking system works similar to the current 

system that is used and can be replaced with the 
original system if required. 
 
The output obtained is .xml file format which is 
further stored in excel spreadsheets. The output 
number of spaces (i.e. boxes) assigned for each row 
respectively (in scanned document).Therefore as the 
output is obtained from the OCR system which will 
read these letters present in the boxes one by one, if 
empty will leave it blank, till the fixed spaces of an 
row are completed this data will simultaneously be 
transferred to the first column present in the excel 
spreadsheet. After the fixed spaces assigned to a row 
are completed it will, move to the second column of 
the spread sheets thus storing the data column wise 
pricey in an excel spreadsheet .Once all the columns 
of the excel spreadsheet are completed it will again 
start from the first column and so on, the loop will  
continue. Thus the code will work in a way that data 
is read simultaneously from the scanned document 
with help of OCR and the output is further stored in 
excel document in the form of columns. 
 
F. DATABASE AND SQL OPERATIONS 
The excel data is now stored into the PHP database. 
PHP database along with XAMPP sever is used in 
this paper. The database stores the information in 
organized manner. It contains historic as well as 
present data which is sorted and indexed in an 
organized way. The data present in the database can 
be used to perform basic operations using structured 
query language (SQL) operations to filter out data as 
per requirement. The different operations of SQL 
used are 
 

a) Insert/update/delete 
b) Set operation like union, union all, 
c) intersect and minus. 
d) Where, and, or, group by, like, having 
e) Joins that are used are inner join, outer join, 

left join, right join, self-join 
f) Min, max, count, avg, sum. 
g) Transactions:  commit,  save  point, 

rollback. 
 
G. APPLICATION OF DATA USING ML 
The data from the database is pre-processed and 
machine learning algorithms are used to obtain 
valuable knowledge. The data has potential to give 
information for the benefit of the bank and the 
customer. The machine learning algorithm is used to 
provide information such as potential customers for 
loans and FDs, customers can be classified into 
different classes and avail premium features and 
smart recommendations related to investments. It can 
also be used to improve customer engagement and 
satisfaction based on customers historic data and 
provide the best solutions to customers. 
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H. ANDROID PLATFORM 
The android platform is using SQL as a database at 
the web server to obtain the data that is stored in the 
system and PHP is used basically to fetch data from a 
database which forms a link to extract required data 
from database. Our application will then establish 
communication with the PHP page along with 
necessary parameters and PHP will then contact SQL 
database which will help to fetch the required results 
from the database. These results are then used in 
order to send a notification/message to the client. 
These notifications can also be sent in form of a push 
notification in android, i.e. (email, text message) or 
android application. Thus the android platform helps 
to connect to the user. 
 
VI. OTHERAPPLICATIONS 
 
The proposed method can be used for different range 
such as: 
 

 Text entry and data entry 
 Process of automation 
 Legal - digitize paper documents 
 Healthcare to have information updated and 

easy to access quickly 
 Postal tracking 
 Digitizing household utility bills 

 
VII. FUTURESCOPE 
 
The given methodology of this paper can be further 
used by adding advanced features to enhance the 
working of the system. Cloud computing concept can 
be implemented, such that the database is connected 
to the cloud which helps to create an internal network 
within the banking branches. This helps to centralize 
the data provided required security levels are 
maintained. The current trend of artificial intelligence 
can be implemented at a very large scale which will 
add a range of features and applications in future. 

VIII. CONCLUSION 
 
Thus with the help of techniques like machine 
learning and neural networks we have created a OCR 
system for banking this will automate various 
banking tasks and create a database and perform basic 
banking operations on data obtained easily. The 
banking management system also provides a user 
interface of the handwritten or printed documents. 
This system is also capable of performing various 
applications with the help of machine learning. The 
android platform connected to the database can be 
further used to notify the end users. 
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