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Abstract :  —Handwriting recognition is the ability of a machine to receive and interpret handwritten 

input from multiple sources like paper documents, photographs, touch screen devices etc. Recognition 

of handwritten and machine characters is an emerging area of research and finds extensive 

applications in banks, offices and industries.  
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I. INTRODUCTION 

Optical character recognition is the ability of a machine to receive and interpret handwritten input from mul-

tiple sources like paper documents, photographs, touch screen devices etc. Recognition of handwritten and 

machine characters is an emerging area of research and finds extensive applications in banks, offices and 

industries. The main aim of this project is to design expert system for , “OCR using Neural Network” that 

can effectively recognize a particular character of type format using the Artificial Neural Network approach. 

Neural computing Is comparatively new field, and design components are therefore less well specified than 

those of other architectures. Neural computers implement data parallelism. Neural computer are operated in 

way which is completely different from the operation of normal computers. Neural computer are trained 

(not Programmed) so that given a certain starting state (data input); they either classify the input data into 

one of the number of classes or cause the original data to evolve in such a way that a certain desirable prop-

erty is optimized.  
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II. LITERATURE SURVEY 

Handwritten Digit Recognition for Banking System, 2021 

AUTHORS:V. Gopalakrishan, R. Arun, L. Sasikumar, K. Abhirami. 

The aim of a handwriting digit recognition system is to convert handwritten digits into machine readable 

formats. The main objective of this work is to ensure effective and reliable approaches for recognition of 

handwritten digits and make banking operations easier and error free. Handwritten digit recognition system 

(HDR) is meant for receiving and interpreting handwritten input in the form of pictures or paper documents. 

Traditional systems of handwriting recognition have relied on handcrafted features and a large amount of 

prior knowledge. Training an Optical character recognition (OCR) system based on these prerequisites is a 

challenging task. Convolutional neural networks (CNNs) are very effective in perceiving the structure of 

handwritten characters/words in ways that help in automatic extraction of distinct features and make CNN 

the most suitable approach for solving handwriting recognition problems. Our aim in the proposed work is 

to recognizing written character on cash deposit/ withdrawal/ and other transaction, we are proposing to de-

velop an automatic banking deposit number recognition system which is able to recognize the handwritten 

account number and amount number on the cash deposit slip and thus automate the cash deposit process at 

bank counter. 

 

Improved Handwritten Digit Recognition Using Convolutional Neural Networks (CNN), 2020 

AUTHORS:Savita Ahlawat,Amit Choudhary, Anand Nayyar,Saurabh Singh,and Byungun Yoon.  

Traditional systems of handwriting recognition have relied on handcrafted features and a large amount of 

prior knowledge. Training an Optical character recognition (OCR) system based on these prerequisites is a 

challenging task. Research in the handwriting recognition field is focused around deep learning techniques 

and has achieved breakthrough performance in the last few years. Still, the rapid growth in the amount of 

handwritten data and the availability of massive processing power demands improvement in recognition ac-

curacy and deserves further investigation. Convolutional neural networks (CNNs) are very effective in per-

ceiving the structure of handwritten characters/words in ways that help in automatic extraction of distinct 

features and make CNN the most suitable approach for solving handwriting recognition problems. Our aim 

in the proposed work is to explore the various design options like number of layers, stride size, receptive 

field, kernel size, padding and dilution for CNN-based handwritten digit recognition. In addition, we aim to 

evaluate various SGD optimization algorithms in improving the performance of handwritten digit recogni-

tion. A network’s recognition accuracy increases by incorporating ensemble architecture. Here, our objec-

tive is to achieve comparable accuracy by using a pure CNN architecture without ensemble architecture, as 

ensemble architectures introduce increased computational cost and high testing complexity. Thus, a CNN 

architecture is proposed in order to achieve accuracy even better than that of ensemble architectures, along 

with reduced operational complexity and cost.  
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Handwritten Digit Recognition Using Various Machine Learning Algorithms and Models, 2020 

AUTHORS:Pranit Patil and Bhupinder Kaur. 

Handwritten digit recognition is a technique or technology for automatically recognizing and detecting 

handwritten digital data through different Machine Learning models. In this paper we use various Machine 

Learning algorithms to enhance the productiveness of technique and reduce the complexity using various 

models. Machine Learning is an application of Artificial Intelligence that learns from previous experience 

and improves automatically through experience. We illustrate various Machine learning algorithms such as 

Support Vector Machine, Convolutional Neural Network, Quantum Computing, K-Nearest Neighbor Algo-

rithm, Deep Learning used in Recognition technique. 

 

Handwritten Character Recognition Using Neural networks 

AUTHORS: Chirag I Patel, Palak  Patel. 

Objective of this paper is to recognise the characters in a  given scanned documents and study the effects of 

changing the models of ANN . Today Neural networks are mostly used for pattern recognition task. The pa-

per describes the behaviors of different models of Neural network used in OCR . OCR is a wide spread use 

of Neural networks .We have considered parameters like number of hidden layers ,size of hidden layers and 

epochs. We have used multi layer feed forward network with backpropagation .In preprocessing we have 

applied some basic algorithms for segmentation of characters ,normalising of characters and De-

skewing.We have used different models of  Neural network and applied the test set on each to find the accu-

racy of respective Neural network. . 

 

A feature extraction technique based on character geometry for character recognition 

AUTHORS: Dinesh Dileep. 

This paper describes a geometry based technique for feature extraction applicable to segmentation based 

word recognition systems . The proposed system extracts the geometric features of character contour .This 

features are based on basic line types that form the character skeleton. The system gives a feature vector as 

its output. The feature vectors so generated from a traning set were then used to train a pattern recogition 

engine based on Neural networks so that the system can be benchmarked. 

 

III. EXISTING SYSTEM 

Handwritten digit recognition (HDR) is considered one of trivial and critical machine learning problems. It 

has been used widely by researchers as experiments for theories of machine learning algorithms for many 

years. In recent years, neural networks and conventional neural network currently provide the best solutions 

to many problems in handwritten digit recognition.  

Pyramid Pooling SPP-net, can generate a fixed-length representation regardless of image. Multi-column 

DNN (MCDNN) used MNIST digits. 
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IV. PROPOSED  SYSTEM 

The main objective is to develop a system which can extract handwritten information from the images. The 

project is aimed at devolping software which will be helpful in recognising of English characters and 

numericals only. It is also helpful in recognising special characters. It can be further developed to recognise 

the characters of different languages .It engulfs the concept of neural networks .Forms such as NGO forms 

and government forms usually have boxes which have handwritten characters in them and entities .The 

handwritten characters (value to the entity) are recognized with the help of Neural Networks.  

 

4.1 System Architecture 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1 System Architecture of Optical character recognition 

 

Initially the image of the handwritten or printed characters is captured and the path of the image will be 

uploaded in the graphical user interface .The uploaded image will then undergo a pre-processing technique. 

During pre-processing technique the handwritten information is extracted and processed  using pytesseract 

and the output generated will be in digital format . 
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4.2 Algorithm Long short-term memory(LSTM)  and pytesseract 

Long Short-Term Memory (LSTM) networks are a type of recurrent neural network capable of learning 

order dependence in sequence prediction problems. This is a behavior required in complex problem domains 

like machine translation, speech recognition, and more. LSTMs are a complex area of deep learning. It can 

be hard to get your hands around what LSTMs are, and how terms like bidirectional and sequence-to-

sequence relate to the field. 

A common LSTM unit is composed of a cell, an input gate, an output gate and a forget gate The cell 

remembers values over arbitrary time intervals and the three gates regulate the flow of information into and 

out of the cell. 

Pytesseract or Python-tesseract is an Optical Character Recognition (OCR) tool for Python. It will read 

and recognize the text in images, license plates etc. Python-tesseract is actually a wrapper class or a package 

for Google’s Tesseract-OCR Engine. It is also useful and regarded as a stand-alone invocation script to 

tesseract, as it can easily read all image types supported by the Pillow and Leptonica imaging libraries, 

which mainly includes –  jpg,png,gif,bmp,tiff etc 

 

4.3 Use case Diagram 

 

          

 

Fig 2 System Flow 
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Hardware Requirements: 

1.  Processor Type : Intel CoreTM – i3 and above 

2.  Speed : 2.4 GHZ 

3.  RAM :8 GB RAM 

4.  Hard disk : 80 GB HDD and above 

Table 1 Hardware Requirement Specifications 

Software Requirements: 

Table 2 software Requirement Specifications 

V. IMPLEMENTATION 

 

Fig 3 GUI 

  

1.  Operating System : Windows 64-bit 

2.  IDE : PythonIDLE 

3.  Software : Anaconda 

4.  Language used Python 

5.  Python Version : Python 3.6 

6.  Technology Used : OCR 
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Fig 4 Complete  output 

 

The handwritten characters image is uploaded and the converted digital image is displayed on the screen.  

  

VI. CONCLUSION 

After conducting these tests and subsequent analysis of the results it is possible to draw some conclusions 

about the performance of the project. To allow automatic extraction of the information that a user wants 

from the paper document and using it wherever it is needed. This leads to reduction or sometimes 

eliminating the work of costly data entry. 

To enable a way in which processing of the documents will lead to eliminate the human touches and 

therefore dramatically reducing the process time and the cost. Provide the text with more than 85% accuracy 

for any image with standard quality. 
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