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Abstract—The purpose of this project is to serve wide range of customers from students, teachers, visually impaired to 
linguists and literary scholars. As the name suggests, this product recognizes human handwriting or any text and converts 
into so many different formats. It uses the advanced concepts of Image processing and Neural Networks like pattern 
recognition to retrieve text from human handwriting. 
 
 
I. INTRODUCTION 
 
People are constantly writing notes on paper. These 
notes range from the minutes of a meeting, a short 
reminder, a list of things to do, to a long-winded letter 
to a friend. Yet in this digital age, some may wonder 
why people still use paper. The answer is simple: an 
effective substitute for paper has not been invented. 
Paper is still the champion when it comes to 
efficiency, affordability, usability, and mobility. Yet 
having a digital copy of these notes can also present 
many benefits, most notably the ability to search and 
organize the notes in myriad ways instantaneously. 
Being able to search a huge database of written notes 
saves time and money, two important things in the 
business world. People need a way to convert 
handwritten text to digital text, which can be searched 
and organized however the user wants. 
 
To solve this problem, we propose a system to 
recognize printed and manual handwriting. The use of 
Neural Network is well suited for this task because 
they allow for variation and impreciseness in the data. 
The same character may be written in different ways, 
and there is no well-defined mapping between a 
bitmap image of a letter and the character it 
represents. The ability of neural networks to encode 
differently formatted data is exploited in this project. 
 
II. EXISTING TECHNOLOGY 
 
Nowadays, the smart phones equipped with many 
fascinating features, are capable of recognizing the 
characters, mostly alphabets written on the screen. 
The technique used here is Graph transformer 
network. This network basically traces the movement 
of the stylus. These continuous movements are then 
graphed to make up a symbol. Further these symbols 
are compared with the stored samples and thus the 
character is identified. But the major drawback is that 
there is no method to recognize text that is pre-
written or present in images. Also the accuracy of the 
process, extracting text from traced movements, is 
very poor. It requires special hardware to be 
implemented in smart phones or devices used for the 
conversion. Hence there is a need to devise a system  

 
which can overcome the above mentioned flaws and 
provide us with better results.  
 
III. IMAGE PROCESSING [4] 
 
Image processing, a field where the images are 
processed to concentrate the information out of the 
images, is used to get the text involved in the images. 
A high definition image is  
 
the target. Firstly, the image file is loaded and 
converted to a workable format like bitwise or 
greyscale. Then the region of interest is obtained by 
using filters. 

 
Figure 1: ROI Tool Pointer Method 

 
Each character is seprated and then neural algorithms 
are operated on this particular character. Then the 
next character is taken into consideration and the 
same process is carried out. Thus the main task of 
image processing algorithm is to provide the NN 
algorithms with the region where the pattern, to be 
recognize, lies. This process is called ‘Preprocessing’.  
 
IV. FEATURE EXTRACTION[1] 
 
In this stage we gather the essential features of the 
image called feature maps. One such method is to 
detect the edges in the image, as they will contain the 
required text. For this we can use various axes 
detecting techniques like: Sobel, Kirsch, Canny, 
Prewitt etc. The most accurate in finding the four 
directional axes: horizontal, vertical, right diagonal 
and left diagonal is the Kirsch detector. This 
technique uses the eight point neighborhood of each 
pixel. 
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This way the feature maps along the respective 
directions are obtained. Then is compression of the 
Kirsch patterns. This is done to ensure that the neural 
network will learn without a large number of training 
samples.  
 
V. NEURAL NETWORK[5] 
 
There are a number of networks proposed by various 
researchers for handwriting and pattern recognition. 
The usage of a particular network depends on many 
factors and is quite generic to the application. Some 
of the factors are: 

a.  Availability of large data sets for training 
b. Training time  
c. Response time    
d. Accuracy   
e. Rejection ratio  
f. Error identification and rectification 

One of the main purposes of the neural network is to 
reduce the Mean Square Error (MSE) between the 
actual output and the desired output. This 
minimization is performed by gradient algorithms. 
Back propagation is an efficient and a classical 
method. 
 

 
Figure 2: Neural Network Schematic 

 
Choosing the number of connections is very crucial 
part. If the number of weights is too low then the 
network will not be able to learn. Otherwise if the 
number is too big then it can cause “overtraining”. 
The network is trained using the Back propagation[2] 
algorithm. Sufficient training sets are given to the 
network to increase the probability of correct 
character recognition. After training the network is 
tested and checked for its efficiency. The network 
will reject some of the ambiguous inputs. 
Compression ratio in processing is reduced if the 
rejection ratio is very high i.e. greater than 15%. If 
the rejection ratio is low i.e. less than 10%, and 
further improvements are needed without changing 
the compression ratio, then it can be achieved by 
creating an additional refinement network. The 
ambiguous patterns will be fed to this network which 
will distinguish the patterns by increasing its feature 
map. 

VI. IMPLEMENTATION 
 

 

Figure 3: Block Diagram of the System 
 
The block diagram above illustrates the basic method 
used to obtain the format. 

a. Image acquisition: This block is basically a high 
definition camera used to capture the image on which 
filtering operations is to be carried out. Special 
cameras used for Image Processing with superior 
quality of resolution are available. 
b. Image Processor: After the image is clicked it is 
transferred to a Field Programmable Gate Array 
(FPGA). FPGAs are used because of their higher 
processing speeds and accuracy of the process and 
these features are convenient for the real time 
application which the project demands.  Moreover, it 
is easier to program FPGA by using software like 
MATLAB. There are inbuilt image processing tool 
boxes available in MATLAB.  
c. Neural Network Trainer: The technique of 
extracting data being too intricate requires multiple 
different featured processors to work together. Thus, 
this trainer is a microcontroller, with huge storage 
space, implemented in the circuit to compare with the 
character samples stored in the memory of the 
microcontroller. Thus the decision of character 
identification is done here. 
d. Error Correction: This software feature is 
incorporated in the above mentioned microcontroller, 
which is used to find out the grammatical and spelling 
errors present in the text and provide a back 
propagation signal to the controller. 
e. Digital format: Here, the derived text is then 
converted into digital formats like ASCII which can 
be further converted to various other formats 
depending on the application. 
 

VII. APPLICATIONS 
 
The crux behind any development is its ability to 
cater to the desires of diverse people. Any product, 
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device or software is not useful unless its diverse 
applications come into the picture. 
 
a. Voice Stick: Technology is improving day by day 
and many of the innovations are being planned for 
various segments of people. Many of the innovations 
are also invented for people with various ailments 
like the VOICE STICK, a text scanning device for the 
visually impaired. 
  
The “VOICE STICK” is an innovative development 
which enables any person to read any kind of text. 
Targeted mainly at the visually impaired people, the 
voice stick is a portable device which has an inbuilt 
text to speech converter. 
 
Voice Stick is a portable text scanning device for the 
visually impaired. When it scans printed letters, the 
OCR (Optical Character Recognition) function 
recognizes the texts and converts the written 
information into a voice. The portable stick, Voice 
Stick, can be used to convert any words or letters 
found in our daily life, such as in books, newspapers, 
contracts, mail, etc., into voice information. So 
whatever be the matter like letters, E-mails, etc. it 
works out to be a perfect solution and companion for 
the visually challenged. 
 

 
Figure 4: Block Diagram of Voice Stick 

 
The stick clicks an image of a text rich paper and 
various Image processing algorithms are applied 
which distinguishes the contours of each written 
character. Once the contours have been established 
various effective filters are used to eliminate sources 
of disturbance which can be a hindrance in the 
process of text retrieval. Now an effective neural 
network algorithm is applied to each individual 
region to identify the character. This process is 
termed as optical character recognition. Once the 
characters have been identified all the characters are 
merged to form an effective word. Continuous 
training and learning algorithms help recognize the 
words effectively and form an appropriate paragraph. 
This paragraph is then converted to speech using Text 
to speech converter and the output is then given to an 
output port. The speech can then be heard via a 
3.5mm jack earphone.  

 
b. Cheque details extractor[6]: In spite of rapid 

evolution of electronic techniques, a number of large-
scale applications continue to rely on the use of paper 
as the dominant medium. This is especially true for 
processing of bank checks. According to the US 
Federal Reserve Bank, checks account for 60% of the 
non-cash transactions, and nearly 50 billion checks 
worth $47.7 trillion were processed in 2001 in the 
United States alone. Since most of the checks need to 
be partially processed by hand, there is significant 
interest in the banking industry for new approaches 
that can be used to read paper checks automatically. 
With this survey behind our banks the idea of 
automatic bank check processing pitches in. The 
account number and the bank code printed on the 
checks in magnetic ink were the only two fields that 
could be processed automatically with near-perfect 
accuracy by magnetic ink character recognition 
(MICR) systems. With the advent of Optical 
Character Recognition not only the account number 
and bank code but all the hand written fields such as 
account holder name, amount in numbers and amount 
in rupees can be easily recognized leaving only 
signature field which has to be manually checked. 
The official value of the check is the amount written 
in words, this field of the check is called as the legal 
amount. The amount written in numbers is supposed 
to be for courtesy purposes only and is therefore 
called courtesy amount. The technology mentioned in 
this paper makes recognition of legal as well as 
courtesy amount possible.  

 

 
Figure 5: Cheque Details after extraction process[6] 

 
c. Digital Classroom: Teaching and learning are two 
synonymous processes which are determinative about 
the future of our developing country. Students form 
the basis of our developing economy. Lectures in 
educational institutions which are boring for the 
students not because of the lecturer but because of the 
long tormenting notes which are to be written during 
class can be made thoroughly interesting if the word 
DIGITAL creeps into the system. This would prove 
out to be a boon for the student being his/her perfect 
companion. There comes the idea behind this novel 
application- Making real time lecture notes in 
different education institutes. This can revolutionize 
the entire concept of learning and can make education 
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even more interesting. Every learning institute has an 
installed image acquisition device which is a high 
resolution camera. The camera focuses its lens on a 
certain region on the board. The knowledge rich text 
which is written on the board is captured and then 
formatted and segmented into contours using image 
processing algorithms. All the disturbances are 
removed using median filters. This rich text is 
converted into its digital format that is its ASCII 
equivalent. Once the digital equivalent is obtained 
then it can be used in a myriad of ways. All the 
students can have a digital copy of the lecture notes 
making the process an e-learning process. The digital 
text can be converted into a text document or a PDF 
file which can be directly uploaded to the server. 
Having the text on the server is truly a boon making 
way for a large number of applications. Android rules 
the world today with 70 percent people in developing 
countries using android phones. This application can 
be made easily compatible with android making it the 
future of developing and developed countries. 
 
VIII. FUTURE SCOPE 
 
With the increase in the number of smart phones and 
development in the field of mobile computing, this 
Handwriting Recognition module can be very 
efficiently implemented in these systems (an app for 
android or IOS devices). This will become very 
handy for the users for multiple purposes. The user 
can take a picture from his/her mobile. The app will 
translate this image into a digital format which can 
then be used to make a document, PDF file. The user 
will also have facility to translate the document or 
convert it into an audio file. Hence it will be a very 
portable and useful application of the technology 
mentioned in the paper. The intense processing 
should not be a problem for smart phones and tablets 
with high end CPUs otherwise cloud computing can 
always compensate for a low end device. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CONCLUSION 
 
Thus, this project proposes an innovation which 
serves a wide range of users and also brings in the 
opportunity for various manufacturers to put in their 
efforts to provide the customers with the important 
technology that will transform some of the laborious 
tasks into quite easy ones. 
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