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Abstract— Last few decades, innumerable handwriting 

character recognition systems have been recommended by the 

experts. Many researches have presented the limitation that 

comes across for recognition handwriting character is cursive 

type and it has some deformation. The key challenge to 

recognition of character is high in Handwritten Domain, due 

to the different writing style of every individual. The study 

had been performed on foreign language like Arabic, 

Chinese, Japanese etc. and South Asian Languages such as 

Sanskrit, Hindi, Marathi, and Nepali etc. 
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I. INTRODUCTION 

India is known for its rich cultural heritage. India is a country 

where we find large diversity in culture, religions and 

languages. Modi script has been used in Maharashtra in the 

17th century, Modi script was widely used in Maharashtra for 

writing up to 1950 and contained lot of literature of various 

philosophers and has its own historical importance. 

 India speaks 780 languages out of which 220 

languages have been disappeared in last 50 years and another 

150 could vanish in next half century. The language is a 

medium of communication between two individuals and it 

has two forms that are oral and written. The written language 

is best known as ‘LIPI’. 

 Many researchers were attracted towards 

handwritten character recognition which is the most 

promising area of Pattern recognition, Image processing, 

Natural Language processing and Document analysis. The 

recognition task of Modi script is very difficult because the 

Modi handwritten characters are naturally of two types, 

cursive and unconstrained. There is high similarity between 

character and distorted and broken characters. Hence the 

extreme variation is observed between the collected character 

samples. 

A. Modi Script 

Modi script is being used by Shivkalin and PeshweKalin 

kingdoms and up to the beginning of English rural. With this, 

other languages were also available such as Sanskrit, Nepali 

etc. Modi is one of the scripts used to write the Marathi 

 Language, which is the primary language spoken in 

the state of Maharashtra in western India. The Modi alphabet 

was invented during the 17th century to write the Marathi 

language of Maharashtra. It is a variant of the Devanagari 

alphabet. Total time span where MODI was utilized for 

written communication at different stages was about 600 

years. 

 The Modi alphabet was used until 1950 when it was 

replaced by the Devanagari alphabet. Modi alphabets are 

classified into vowels, consonants and numerals. Notable 

features are that each letter has an inherent vowel. Other 

vowels are indicated using a variety of diacritics which 

appear above, below, in front of or after the main letter. Some 

vowels are indicated by modifying the consonant letter itself. 

 
Fig. 1: Modi Vowels & diacritics.[3] 

 
Fig. 2: Modi Consonants.[4] 

 
Fig. 3: Modi Numbers 

B. History of Modi Script 

One of them claims that in 12th Century MODI was 

developed by ‘Hemandpant’ or ‘Hemadri’ (1187-1318 at 

‘Devgiri’.).  MODI script has evolved from Mouryi (Bramhi) 

script of Ashoka period. MODI alphabet was invented during 

the 17th century and frequently used for writing purpose in 

the era of ‘Peshwai’ (Pune) and Chatrapati Shivaji Maharaj‘. 

 
Fig. 4: Historical Forms of MODI Script Writing 

 Oldest available MODI document was of 1429 and 

1389 A.D. preserved in Bharat Itihas Sanshodhan Mandal 

(BISM) Pune. Earliest in 12th century MODI script was 

known as proto-MODI ‘or Adyakalin’, 13th century 

Yadavakalin’, Bahamanikalin ‘of the 14th–16th century, 
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Shivakalin ‘of the 17th century and Chitins ‘during 18th 

century called as PeshweKalin’ between 1818 to 1952. 

II. LITERATURE REVIEW 

“D. N. Besekar”, et.al introduces that the last three decades, 

numerous handwriting character recognition systems have 

been proposed. Many of them presented their limitation when 

the handwriting character is cursive type and it has some 

deformation. However this type of cursive character is easily 

recognized by the human being. The ambient study had been 

performed on foreign language like Arabic, Chinese, 

Japanese etc. and South Asian Languages such as Sanskrit, 

Hindi, Marathi, Nepali etc. are written using Devanagari 

script. OCR of Modi script language is still not available as it 

is cursive type and old language i.e. Shivkalin and 

PeshweKalin. 

 “Pankaj A. Patil,” describes Optical character 

recognition (OCR) is the mechanical or electronic conversion 

of images of typed, handwritten or printed text into machine-

generated text. Character recognition is one of the oldest 

fields of research since the advent of computers. Till now 

OCR has been developed for several languages like English, 

Devanagari (Hindi), Bangla etc. But not much work has been 

done for Modi script. Modi script has been used in 

Maharashtra in the 17th century, Modi script was widely used 

in Maharashtra for writing up to 1950 and contained lot of 

literature of various philosophers and has its own historical 

importance. And to convert that literature into computer 

readable format using optical character recognition systems 

is our objective. Hence the proposed system will be beneficial 

for extracting the literature from Modi script. 

 “Kulkarni Sadanand A.”, et.al focuses Many HOCR 

system was developed for different foreign language and 

efforts on Indian script still verdant. Due to the varying 

writing style of each individual HOCR becomes a critical 

challenge since last few decades. India was known to world 

for its unity in diversity. The geographical and cultural 

vastness of the country various spoken languages and writing 

scripts were invented and utilized for daily communication. 

A courageous endeavor was made towards HOCR for various 

Indian scripts. The development of HOCR system was 

considered an active area of research due to the complexity 

and structure of Indian scripts. MODI Script was an ancient 

script of India as compared with other Indian scripts. 

 “Prof. Mrs. Snehal R. Rathi” et al describes The 

technical study had been performed on many foreign 

languages like Japanese; Chinese etc. but the efforts on Indian 

ancient script is still immature. As the Modi script language 

is ancient and cursive type, the OCR of it is still not widely 

available. As per our knowledge, Prof. D.N.Besekar, 

proposed a system for recognition of offline handwritten 

MODI script Vowels. The challenges of recognition of 

handwritten Modi characters are very high due to the varying 

writing style of each individual. Many vital documents with 

precious information have been written in Modi and 

currently, these documents have been stored and preserved in 

temples and museums. 

 “Ankit Sharma”, et.al the neural network to 

recognize the character. In this paper it is developed 0ff-line 

strategies for the isolated handwritten English character (A 

TO Z) and (0 to 9) .This method improves the character 

recognition method. Preprocessing of the Character is used 

binarization, thresholding and segmentation method .The 

proposed method is based on the use of feed forward back 

propagation method to classify the characters. The ANN is 

trained using the Back Propagation algorithm. In the 

proposed system, English numerical letter is represented by 

binary numbers that are used as input then they are fed to an 

ANN. Neural network followed by the Back Propagation 

Algorithm which compromises Training. 

 “Amit Choudhary” et al Presents the feature 

extraction is one of the most crucial steps for an Optical 

Character Recognition (OCR) System. The efficiency and 

accuracy of the OCR System, in recognizing the off-line 

printed characters, mainly depends on the selection of feature 

extraction technique and the classification algorithm 

employed. This chapter focuses on the recognition of 

handwritten characters of Roman Script by using features 

which are obtained by using binarization technique. The goal 

of binarization is to minimize the unwanted information 

present in the image while protecting the useful information. 

Various preprocessing techniques such as thinning, 

foreground and background noise removal, cropping and size 

normalization etc. are also employed to preprocess the 

character images before their classification. A multi-layered 

feed forward neural network is proposed for classification of 

handwritten character images. The difference between the 

desired and actual output is calculated for each cycle and the 

weights are adjusted during error back-propagation. 

 “Vipin” et al shed light on the advancements made 

in the automated agricultural industry. Digital image 

processing techniques are now widely used for maturity 

estimation of fruits and vegetables.  This  work  aimed  to  

study  and  analyze  the  various  algorithms  and feature  

extraction  techniques  that  are  now  used  for  extracting  

features  from  the  captured digital  images.  Advantages and 

disadvantages of various classifiers have been discussed.  It 

was  observed  that  for  achieving  high  accuracy  a  

compromise  is  to  be  made  with  high computational 

complexity 

 “Sadanand A. Kulkarni.”, et.al introduced HOCR is 

abbreviated as Handwritten Optical Character Recognition. 

HOCR is a process of recognition of different handwritten 

characters from a digital image of documents. Handwritten 

automatic character recognition has attracted many 

researchers all over the world to contribute handwritten 

character recognition domain. Shape identification and 

feature extraction is very important part of any character 

recognition system and success of method is highly 

dependent on selection of features. However feature 

extraction is the most important step in defining the shape of 

the character as precisely and as uniquely as possible. This is 

indeed the most important step and complex task as well and 

achieved success by using invariance property, irrespective 

of position and orientation. Zernike moments describes 

shape, identify rotation invariant due to its Orthogonally 

property. ‘MODI’ is an ancient script of India had cursive and 

complex representation of characters. 

 “K.S.Balbudhe”, et al A script is the most important 

aspect of inter-society as well as intra-society 

communication. Handwritten Character Recognition is a very 
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challenging field of Optical Character Recognition as the 

handwriting varies from person to person. Also, the style of 

writing differs according to the regions. Image Processing 

and Neural networks are useful when it comes to designing 

handwritten character recognition systems. Various Indian 

scripts have been recognized using this approach. Primary 

focus will be to analyze some of the existing systems on 

handwritten character recognition of Indian Scripts and shed 

some light on the work towards Modi Script Character 

Recognition, which is an ancient Indian Script for the Marathi 

Language. Different techniques have been used for 

handwritten character recognition whose first step consists of 

image processing methods that are applied on the characters 

to be recognized. 

III. EXISTING SYSTEM 

A. Methodology 

Character recognition system consists of character Image 

acquisition, pre-processing which includes Binarization and 

thinning feature extraction and classification. 

 
Fig. 5:  Block diagram of dynamic character recognition 

system 

1) Data Acquisition 

It is first step in training and testing; it is a process of 

obtaining a digital image of character and it is done with the 

help of scanner. The samples were taken on white paper 

having Modi LIPI script and then with the help of scanner a 

digital image obtained of character sets and JPEG format is 

used for the assembly of characters sets. 

2) Pre-Processing 

Each character from the data set was pre-processed so as to 

obtain good discriminating features and to be used at the time 

of recognition of character. In this process some operations 

are applied before extraction of feature. Like segmentation is 

applied to isolate each character from each other. Manual 

segmentation is used to avoid error occurred during the 

segmentation process. After manual segmentation the image 

is enclosed by a minimum rectangle box which is defined as 

the shortest matrix that fits the entire character images and is 

selected because the features extracted from the character 

image include the positions of different line segments in the 

character image. 

3) Binarization 

Binarization process converts a gray-level image into a black-

white image and is used to extract the object information from 

background. 

4) Normalization 

It is used to adjust the character size to a certain standard. 

Methods of character recognition may apply both horizontal 

and vertical size normalizations. Each segmented character is 

normalized to fit within suitable matrix like 50x50 or 40x40 

so that all characters have same data size. 

5) Thresholding 

In order to reduce storage requirements and to increase 

processing speed, it is often desirable to represent grey scale 

or color images as binary images by picking some threshold 

value for everything above that value is set to 1 and 

everything below is set to 0 Two categories of thresholding 

exist: Global and Adaptive. Global thresholding picks one 

threshold value for the entire document image, often based on 

an estimation of the back ground level from the intensity 

histogram of the image [2]. Adaptive thresholding is a 

method used for images in which different regions of the 

image may require different threshold values. 

6) Gray Scale Image 

Hand image is captured through digital camera so the original 

image is colored image. For digital image processing it is 

necessary first colored hand image convert in to gray scale 

image. Each pixel has single sample which has intensity 

information. Now color image is converted in to gray scale 

image with noise because there is some noise present in the 

input colored image due to dust and atmospheric conditions. 

This noise removal is therefore essential for the system. [5] 

7) Noise Reduction 

Noise removal was a process to remove noises produced at 

the time of capturing or transmission of the image. In case of 

historical MODI documents many types of noises were 

introduced by scanning process such as disconnected line 

segments, bumps and gaps in lines, filled loops, local 

variations, rounding of corners, dilation, erosion, spike noise, 

random noise or independent noise, salt and pepper noise, 

black and white dot and dust particles. [2] 

8) Feature extraction 

The next module of character recognition is feature 

extraction. It is the special form of Reduction. When input 

algorithm is very large at that time it is reduce the data. If the 

features extracted are carefully chosen it is expected that the 

features set will extract the relevant information from the 

input data in order to perform the desired task using this 

reduced representation instead of the full size input [5]. 

 Feature extraction process plays very crucial role in 

development of promising dynamic character recognition 

systems. Large no of feature extraction methods have been 

reported by researchers working on dynamic character 

recognition and effectiveness of these methods has been 

assessed in different studies using different forms of data. 

9) Classification & Recognition 

The classification stage is the decision making part of the 

recognition system. A feed forward back propagation based 

Pattern-net neural network is used for classifying and 

recognizing the handwritten characters. The 32x32 pixels 

derived from the resized character in the segmentation stage 

form the input to the classifier. The hidden layer uses log 

sigmoid activation function and the output layer is a 

competitive layer as one of the characters is required to be 

identified at any point in time. 
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Fig. 6: A Two-Layer Feed-Forward Network 

IV. ADVANTAGES 

1) Helps to detect text from image. 

2) Helps in analyzing and recognize image text. 

3) Provide multi-language support. 

V. CONCLUSION 

This work survey and analyzed about the medium of 

communication between two individuals and it has two forms 

that are oral and written. The written language is best known 

as LIPI. Every language has its own character set, 

representation structure and rules, but aim was same and that 

is Communication. Historically, the medium of 

communication is one of the sign to show the progress of a 

society. Recognition of Dynamic character system can 

achieve an excellent recognition performance; the following 

two aspects must have played an important role: feature 

extraction and classification. It overcomes the problem in 

varieties in handwriting like sometime the handwritten 

characters are tilt, small or large in shape. 

REFERENCES 

[1] D. N. Besekar and R. J. Ramteke,, “Study for Theoretical 

Analysis of Handwritten MODI Script – A Recognition 

Perspective”, International Journal of Computer 

Applications (0975 – 8887) Volume 64– No.3, February 

2013. 

[2] Pankaj A. Patil “Character Recognition System for Modi 

Script”, International Journal of Computational 

Engineering Research (IJCER). ISSN (e): 2250 – 3005 || 

Volume, 06 || Issue, 09|| September – 2016 || 

[3] Kulkarni Sadanand A, Borde Prashant L, Manza Ramesh 

R, Yannawar Pravin L.“ Review on Recent Advances in 

Automatic Handwritten MODI Script Recognition”, 

International Journal of Computer Applications (0975 – 

8887) Volume 115 – No. 19, April 2015 

[4] Prof. Mrs. Snehal R. Rathi, Rohini H. Jadhav, Rushikesh 

A. Ambildhok “RECOGNITION AND CONVERSION 

OF HANDWRITTEN MODI CHARACTERS,” 

International Journal of Technical Research and 

Applications. Jan-Feb 2015. 

[5] Ankit Sharma, Dipti R Chaudhary, “Character 

Recognition Using Neural Network”, International 

Journal of Engineering Trends and Technology (IJETT) 

- Volume4Issue4- April 2013. 

[6] Amit Choudhary, Savita Ahlawat and Rahul Rishi “A 

Neural Approach to Cursive Handwritten Character 

Recognition Using Features Extracted from Binarization 

Technique”, © Springer International Publishing 

Switzerland 2015. 

[7] Vipin, Rajeshwar Dass, Rajni, “Character Recognition 

using Neural Network”, International Journal of 

Advanced Trends in Computer Science and Engineering 

Volume 2, No.3, May - June 2013. 

[8] Sadanand A. Kulkarni, Prashant L. Borde, Ramesh R. 

Manza, Pravin L. Yannawar, Offline Handwritten MODI 

Character Recognition Using HU, Zernike Moments and 

Zoning”. 

[9] K.S.Balbudhe, Neha Kulkarni, Samiksha Waghole, 

Aditya Datar, Karan Khanna “A Survey on Handwritten 

Character Recognition of Indian Scripts” IJIRCCE 2016. 

[10] Abhishek Tomar, Minu Choudhary, Amit Yerpude, 

“Ancient Indian Scripts Image Pre-Processing and 

Dimensionality Reduction for Feature Extraction and 

Classification: A Survey”, International Journal of 

Computer Trends and Technology (IJCTT) Volume 21 

Number 2 Mar 2015. 

[11] Mudit Agrawal, Huanfeng Ma, and David Doermanni, 

“Generalization of Hindi Using Adaptive Segmentation 

and Font Files”, Springer-Verlag London Limited 2009. 

[12] Ahmed El-Sawy, Mohamed Loey “Arabic Handwritten 

Characters Recognition using Convolutional Neural 

Network", January 2017. 


