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Abstract: In the discipline of pattern recognition, optical character recognition is a critical task. Many academics have 

researched English character recognition extensively, however, in the case of Indian characters, there has been less 

investigation. Languages that are difficult to understand, extensive research required. Devanagari is a commonly used 

Indian script. Individuals from India Devanagari is the foundation for a number of languages. Hindi, Sanskrit, Kashmiri, and 

Marathi are among the Indian languages and so forth. A review of previous studies is presented in this article. Work on 

Devanagari character recognition as well as a few uses for an optical character recognition system.  

 

Character recognition is a research problem that has been ongoing for many years. In optical character recognition, a 

procedure of automatically recognizing the optically scanned character images and digitized character images is to be 

developed into an electronic text document. Devanagari is an Indian script that is a very popular script among millions of 

people. There are many Indian languages that are the basis of Devanagari. Those languages are Hindi, Sanskrit, Kashmiri, 

Marathi, and many more. English character recognition is mostly studied by researchers and a lot of commercial systems 

are used for it. But for Indian languages, the research work is very limited because of the complex formation of the 

language. 

 

Keywords: Include at least 4 keywords or phrases. 

 

I. INTRODUCTION 

 

As technology, computing power, and creative sensing and rendering technologies progress at a rapid rate, computers are 

becoming increasingly intelligent. In their study, a number of researchers have proved the capacity of computers to 

interface or interact with humans, and a number of commercial products are also available. One such capability is optical 

character recognition (OCR), which entails the automatic conversion of scanned documents/images of machine-

printed/handwritten characters into machine-readable digital form. OCR technologies help automate the processing of 

large volumes of textual data. 

  

Because many OCR-based approaches can only read/recognize characters from one script, they are script-specific. 

Because India is a multilingual country with 23 languages and 13 scripts (including English/Roman), automated 

recognition of both printed and handwritten characters/scripts has a wide range of applications. Because most OCR 

algorithms are script-specific, recognizing and processing documents containing several scripts is difficult. 

  

Character recognition is a research problem that has been ongoing for many years. In optical character recognition, a 

procedure of automatically recognizing the optically scanned character images and digitized character images is to be 

developed into an electronic text document. Devanagari is an Indian script that is a very popular script among millions of 

people. There are many Indian languages that are the basis of Devanagari.  

 

Those languages are Hindi, Sanskrit, Kashmiri, Marathi, and many more. English character recognition is mostly studied 

by researchers and a lot of commercial systems are used for it. But for Indian languages, the research work is very limited 

because of the complex formation of the language.Optical Character Recognition (OCR) is one such capability, which 

involves the automated conversion of scanned documents/images of machine-printed/handwritten characters into 

machine-readable digital form. OCR systems aid in the automated processing of large amounts of textual data. 
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II. LITERATURE SURVEY  

 

Fig.2.1 OCR Implementations 
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III.  PROPOSED SYSTEM 

 

Fig .3.1 OCR implementations 

 

Fig.3.2 proposed solution 

 

1. Application should take the input in image format containing some text in Devanagari script. 

2. Application should be able to convert the given input image into editable text. 

3. Application should output the editable text which can then be used by the user. 

4. Application should also be able to identify and convert handwritten text document 

IV. PROBLEM STATEMENT 

  

To design and implement a recognition system for handwritten Devanagari Script using  supervised learning 

  

V. GOALS AND OBJECTIVES 

 

1. Design and implement OCR for Devanagari characters 

2. Segmentation of Devanagari Script into sentences, words and characters. 

3. Implement OCR for paragraphs 

4. Deploy the OCR model 

5. Create an application with the deployed model 
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VI. SCOPE AND MAJOR CONSTRAINTS 
 

 

Fig.6.1 scope of project 
 

scope: 
 

1. Pre-processing and segmentation is the part in which the existing models lack behind and needs to be worked upon. 

2. Model to be more focused on the complexities of Devanagari script. 

3. Increase in the overall efficiency of the model. 

4. Deployment of a simpler Web application with our model with image to document translation. 

 

Constraints: 
 

The complexities of the Devanagari Script such as connected letters, upper zone, lower zone etc, makes the feature 

extraction a bit tedious. Finding appropriate data sets for the same, is a difficult constraint to overcome. 

After the feature extraction, converting them into raw text will be another constraint. 
 

VII. SYSTEM DESIGN 

 

Fig.7.1 system architecture 
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VIII. ARCHITECTURE OF SYSTEMS 

 

A. Segmentation and Classification 

 

 

Fig.8.1 CNN for character recognition  

 

As discussed earlier, segmentation is especially challenging in the case of Devanagari script as compared to English or any 

other language script because of its characteristics. In such scripts, a text word may be partitioned into three zones. The 

upper zone denotes the portion above the headline; the middle zone covers the portion of basic and compound characters 

below the headline and the lower zone that may contain some vowel and consonant modifiers. The imaginary line 

separating the middle and lower zone may be called the baseline. 

 

 

             

Fig.8.2. Complexities of Devanagari Script 

 

Segmentation is done by dividing a given word into different partitions as well as segregating the individual letters in those 

portions. After all the individual letters and modifiers are identified, they are fed to a classification algorithm which will 

output the Unicode identifier for that particular character. For better classification results a sequential CNN algorithm is 

preferred. 
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Fig.8.3.CNNN layers  
 

A series of convolution operations along with/without pooling and non-linearity activation function are applied on the 

given input. The filters are applied in the CL to extract relevant features from the input image to pass further. Each filter 

gives a different feature for correct prediction. To retain the size of the image, it helps reduce the number of features taken 

from an image. The convoluted output is obtained as an activation map. 

IX.  FUTURE SCOPE AND CONCLUSION  
 

A lot of different techniques have been published by authors in this field but still there are no proper effective OCR systems 

in application right now. A lot of it comes down to the complicated nature of Devanagari script in general. After going 

through multiple research papers, we narrowed down our search to two different techniques. After evaluating them with 

regards to feasibility, effectiveness and simplicity. We decided to go with the second approach as it is much more flexible 

and gives better overall results as compared to the first according to the literature in this field. This technique is based on 

an encoder decoder model and uses CNN, RNN, and LSTM for performing character recognition. This technique gave us 

an accuracy of about 88% and is deployed using Flask. Other factors affecting the accuracy such as brightness, contrast, 

shadows etc. can be worked upon, to increase the accuracy further. Better Image pre-processing can be done such as 

reducing background noise to handle real time images more accurately. This way a decently accurate OCR system can 

be built for handwritten Devanagari script recognition. 
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