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Abstract- In states like Maharashtra every important information is written in local language 

like Marathi. This makes it difficult for foreigners and migrators to interpret the information 

written in local language. This project attempts to solve the difficulties faced by these people 

by converting the information in Marathi to English. In this project an android app is developed 

that makes the conversion. 

 The user has to just click the photo of Marathi script and send it to the server for 

processing. Image processing is performed on the input image to determine the word in Marathi 

and is then converted to English. Only single words (and not sentences) can be converted from 

Marathi to English. 
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I. INTRODUCTION 

         India is a multilingual country with 22 recognized languages and 11 different scripts used 

in different regions spread across the country.Devnagari is used in many Indian languages like 

Hindi, Nepali, Marathi, Sindhi etc. More than 300 million people around the world use 

Devnagari script. This script forms the foundation of Indian languages. There are 29 states in 

India and each state has a local language for instance local language of Maharashtra is Marathi. 

In every state all the important information is written in its local language. But because many 

people migrate from one region to another and this creates a lot of problem for them understand 

to anything that is important and written in local language. Here is where a need for a translator 

arises. Our proposed system works as a translator for converting Marathi to English. [1] 

      The user has to just click the photo of Marathi script and our proposed android application 

will send it to the server for processing. Image processing (Optical Character Recognition) is 

performed on the input image at the server to recognize the word in Marathi and is then 

converted to English. The concepts useful in developing our application are Optical Character 

Recognition and Client/Server Communication 

II. LITERATURE SURVEY 

The literature survey carried out related to technology impact in the study of different 

text recognition techniques use on different languages of printed scripts.  Research in Indian 
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offline character recognition started with the recognition of printed characters, irrespective of 

the script and then extended to the recognition of handwritten numbers and characters in many 

Indian scripts including Marathi which comes under Devnagari script. [2]   

Some research is also devoted towards segmentation of touching characters, recognition of 

handwritten compound characters and words in various Indian scripts. OCR work on printed 

Devanagari script started in early 1970s. An extensive research on printed Devnagari text was 

carriedout by Veena Bansal .Identification of devnagari script is complex because the shape of 

the characters is complex and they may have modifiers, present above, below or in line with the 

character. The modifiers are the vowels that change their shape when connected to the 

consonants. Moreover, some character pairs are almost similar to each other that make them 

quite difficult to classify. Another reason is presence of compound characters in scripts like 

Devanagariwhere two or more consonants are joined together to form a special character. 

Feature extraction from devnagri script was proposed by Ratnashil N Khobragade and A. A. 

Tayade .A classification scheme for classification of devnagri characters from features 

extracted from the image was proposed by A. A. Tayade. 

According to the research done in India the following steps play an important role in the text 

recognition and further processing. 

A. PRE-PROCESSING 

It smooth the digitized characters to remove noise. The smoothing implies both filling and 

thinning. Filling eliminates small breaks, gaps and holes in the digitized characters. Thinning 

reduces the width of the line. The normalization is applied to obtain characters of uniform size, 

slant and rotation. 

 

a) Noise Removal: 

 It is necessary to filter this noise before we process the image. Commonly used approach is to 

process the image through a low-pass filter and use it for later processing.  

b) Thinning: 

Thinning or skeletonization is a process by which a one-pixel-width representation (or the 

skeleton) of an object is obtained, by preserving the connectedness of the object and its end 

points. The purpose of thinning is to reduce the image components to their essential 

information so that further analysis and recognition are facilitated Letter ‘e’ is shown in Figure 

1 before and after thinning. 

 

 
 

Figure 1: Image before and after thinning 

 

B. SEGMENTATION 

Segmentation of a document into lines and words, and of words into individual characters and 

symbols constitute an important task in the optical reading of texts. Presently, most recognition 

errors are due to character 

Segmentation errors. Very often, adjacent characters are touching, and may exist in an 

overlapped field. Therefore, it is a complex task to segment a given word correctly into its 

character components. 

The preliminary segmentation consists of the following four steps: 
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1. Word Segmentation: 

Step 1: Locate the words: 

The segmentation of the text line into words is based on the vertical projection of the text line. 

A vertical histogram of the text line is made and white space are used as word delimiter. [2] 

Step 2: Locate the header line: 

After extracting the subimages corresponding to words for a text line, we locate the position of 

the header line of each word. Coordinates of the top-left corner are (0,0) and bottom-right 

corner are (W, H) where H is the height and W is the width of the word image box. We compute 

the horizontal projection of the word image box. The row containing maximum number of 

black pixels is considered to be the header line. Let this position be denoted by hLinePos. 

Figure 3.a shows image of a word and figure 3.b shows its horizontal projection. The row that 

corresponds to the header line has been marked as hLinePos. 

 

2. Character Segmentation: 

Step1: Separate Character/symbol boxes of the image below the header line: 

 To do this, we make vertical projection of the image starting from the hLinePos to the bottom 

row of the word image box. The columns that have no black pixels are treated as boundaries for 

extracting image boxes corresponding to characters. Figure 3.c shows the vertical projection. 

The columns corresponding to white space between successive characters have been marked. 

The extracted subimages have been shown in figure 3.d.Step 2: Separate symbols of the top 

strip: To do this, we compute the vertical projection of the image starting from the top row of 

the image to the hLinePos. The columns that have no black pixels are used as delimiters for 

extracting top modifier symbol boxes. Figure 3.e shows the vertical projection. The extracted 

subimages have been shown in figure 3.f. 

Our selection criteria for marking the subimages that need further segmentation due to the 

possible presence of lower modifiers is based on statistical analysis of height of the submages 

extracted from the word image below the header line of the entire text line obtained after 

preliminary segmentation. We check the height of all the image boxes corresponding to 

characters extracted from a text line and denote the maximum height as MaxCharHt. 

 

 
 

Figure 2: A Devanagari word image and its preliminary segmentation(a)Word Image; (b) 

horizontal projection of the Word Image; (c) vertical projection of the word image below the 

header line; (d) Image units extracted; (e) vertical projection of the word image above the 

header line; (f) Image units extracted from the top strip. 
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3. Segmentation of conjunct/touching characters: 

Devanagari characters can be divided into three groups based on the presence and position of 

vertical bars, namely: no bar characters, end bar characters and middle bar characters. Some of 

the characters belonging to each of these classes are shown in figure 4.a. A vertical bar does not 

occur at the left end of a character. The position of the vertical bar is the leftmost column where 

number of black pixels is 80 percent or more of the character height. We divide the character 

image in three equal vertical zone and compute vertical projection for each zone. The column 

that contains desired number of pixels corresponds to the vertical bar column. [2] 

 

𝐶𝐻𝑃 𝑘 =  

1, 𝑖𝑓 𝑡𝑒𝑟𝑒 𝑒𝑥𝑖𝑠𝑡 𝑎𝑛 𝑖, 𝑖 = 1, … , 𝑤

𝑠𝑢𝑐 𝑡𝑎𝑡 𝐼𝑚𝑎𝑔𝑒 𝑘, 𝑖 = 1
0, 𝑜𝑡𝑒𝑟𝑤𝑖𝑠𝑒 

  

 

 
 

Figure 3: Types of Devanagari characters 

 

C. FEAURE EXTRACTION 

Feature extraction and selection can be defined as extracting the most representative 

information from the raw data, which minimizes the within class pattern variability while 

enhancing the between class pattern variability. For this purpose, a set of features are extracted 

for each class that helps distinguish it from other classes, while remaining invariant to 

characteristic differences within the class. According to Ratnashil N Khobragade. [3] Features 

of a character can be classified into two classes: Global or statistical features and Geometrical 

or topological features. 

1. Global or Statistical Features:                                         

Global features are obtained from the arrangement of points constituting the character matrix. 

These features can be easily detected as compared to topological features. Global features are 

not affected too much by noise or distortions as compared to topological features. A number of 

techniques are used for feature extraction; some of these are: moments, zoning, projection 

histograms, n-tuples, crossings and distances. 

 

 Moments: In this case the moments of different points present in a character are utilized as 

a feature.  

 Zoning: According to this technique the character matrix is divided into small portions or 

zones. The densities of pixels in each zone are calculated and used as features.  

 Projection histograms: Projection histograms give us the number of black pixels in the 

vertical and horizontal directions of the specified area of the character.  

 N-tuples: According to this method the position of black or white pixels in a character 

image is considered as a feature.  

2. Geometrical and Topological Features:Various global and local properties of characters can 

be represented by geometrical and topological features with high tolerance to distortions and 

style variations. Various topological and geometrical representations can be grouped in four 

categories: 
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 Extracting and Counting Topological Structures: In this category, lines, curves, splines, 

extreme points, maxima and minima, cups above and below a threshold, openings, to the 

right, left, up and down, cross (X) points, branch (T) points, line ends (J), loops (O), 

direction of a stroke from a special point, inflection between two points, isolated dots, a 

bend between two points, horizontal curves at top or bottom, straight strokes between two 

points, ascending, descending and middle strokes and relations among the stroke that make 

up a character are considered as features [3].  

 Measuring and Approximating the Geometrical Properties:In this category, the 

characters are represented by the measurement of the geometrical quantities such as, the 

ratio between width and height of the bounding box of a character, the relative distance 

between the last point and the last y-min, the relative horizontal and vertical distances 

between first and last points, distance between two points, comparative lengths between 

two strokes, width of a stroke, upper and lower masses of words, word length curvature or 

change in the curvature[3].  

 Coding: One of the most popular coding schemes is Freeman's chain code. This coding is 

essentially obtained by mapping the strokes of a character into a 2-dimensional parameter 

space, which is made up of codes. [3]. 

 Graphs and Trees: Words or characters are first partitioned into a set of topological 

primitives, such as strokes, holes, cross points etc. Then, these primitives are represented 

using attributed or relational graphs. Image is represented either by graphs coordinates of 

the character shape or by an abstract representation with nodes corresponding to the strokes 

and edges corresponding to the relationships between the strokes. Trees can also be used to 

represent the words or characters. 

According to A.A Tayade [3] the features that are extracted for the recognition of Marathi 

characters. For that consider features as follows- 

 

3. GLCM (Gray level co-occurrence matrix):  

Astatistical method of examining texture that considers the spatial relationship of pixels is the 

gray-level co-occurrence matrix (GLCM), also known as the gray-level spatial dependence 

matrix. The GLCM functions characterize the texture of an image by calculating how often 

pairs of pixel with specific values and in a specified spatial relationship cur in an image, 

creating a GLCM, and then extracting statistical measures from this matrix.  

It will measures following statistical parameters given by [4] 

 Contrast: Measures the local variations in the gray level co-occurrence matrix. 

Contrast is given by-  

 |i − j|2p(i, j)

𝑛

𝑖 ,𝑗

 

 Correlation: Measures the joint probability occurrence of the specified pixel pairs.  

 
 𝑖 − µ𝑖  𝑗 − µ𝑗 𝑝(𝑖, 𝑗)

𝜎𝑖𝜎𝑗
𝑖 ,𝑗

 

 

 Energy: Provides the sum of squared elements in the GLCM. Also known as 

uniformity or the angular second moment  

∑𝑝(𝑖, 𝑗)2 
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 Homogeneity: Measures the closeness of the distribution of elements in GLCM  

 
𝑝(𝑖, 𝑗)

1 + |𝑖 − 𝑗|
𝑖 ,𝑗

 

 

D. CLASSIFICATION 

 

The classification is nothing but matching of database characters with the query image 

characters. The query characters are the segmented characters of the query image. For this 

matching purpose here minimum distance classifier using Euclidean distance is used. The 

extracted features of database and extracted features of query image is as an input for 

classification, which is store in one data matrix. After that it computes the Euclidean distance 

between pairs of objects in m-by-n data matrix X and store in one matrix called D. Rows of X 

correspond to observations, and columns correspond to variables. D is a row vector of length 

m(m–1)/2, corresponding to pairs of observations in X. The distances are arranged in the order 

(2,1), (3,1), ..., (m,1), (3,2), ..., (m,2), ..., (m,m–1)).  

 

D
2
= (xs-xt) (xs-xt)

2
 

The basic steps can be summarized as follows:  

 Create the database i. e. Marathi script vowels, consonants and upper, lower modifiers Load 

any scanned document image or any printed document.  

 Analyse image for character line. 

 For each character line detect consecutive words.  

 For each word detect consecutive character symbols and store it into any folder by giving 

specific path 

 Extract the features for each character.  

 Feed input to the network and compute the output. 

  

III. SCOPE 

We propose a system that is capable to convert single Marathi words into its corresponding 

English meaning. One more point to be noted is that our system will work for printed text. 

The main reason for choosing this project is a lot of research have been done on many 

languages like Chinese, French etc. but very little research is done on Devanagari languages. 

There are many software’s available that efficiently performs translations but they are not 

portable. On the other hand our system is very simple to use and handle. You just need to have 

a smartphone with Internet Connection. You can easily deploy our app on your smartphone 

and use it accordingly. One good thing about our software is that whole processing it done at 

Server Side and your phone acts like an I/O device for our software. So the mobile also doesn’t 

get hung up every time due to processing. 

The tasks that needs to be accomplished to deliver our product is as follows: 

 Mobile –Server Communication 

 Segmentation of lines 

 Segmentation of words 

 Segmentation of characters 

 Segmentation of touching characters 
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 Feature extraction  

 Classification 

 Dictionary Lookup 

 

IV. PROPOSED SYSTEM 

We have proposed an android app that would take input in the form of image containing the 

Marathi text and provide the user with the corresponding English meaning of the word. The 

main goal of our project is to help foreigners interpret the local language. 

Some systems like Google Translate are available but drawbacks of these systems are: 

 In Google Translate web application the input can't be provided by Image. A Keyboard is 

required to provide the input and to use those keyboard a deeper understanding of that 

language is required. 

 In Google Translate mobile application image input can be provided for every language 

except for Marathi and Hindi 

The image can be captured by the user from his mobile and this will be sent to the server for 

processing. At the server the Marathi word will be extracted from the image and its English 

meaning will be sent back to the android application as output. 

 

V. DESIGN 

A. Block Diagram 

Our System for Marathi to English Conversion goes through major blocks shown in the 

diagram.  

 

         Figure 4:  Steps for Marathi text recognition and interpretation 

1. Pre-processing: Pre-processing phase is applied to remove unwanted parts from the image 
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by applying one or more technique such as Binarization, Complement, Size normalization, 

Morphological Operation, Noise removal using filters, thinning, cleaning techniques and 

filtering mechanisms, thresholding, skeletonization techniques can be used. 

 

2. CharacterSegmentation: Steps proposed for character segmentation are: 

 Draw the horizontal histogram for each  segmented line 

 From the horizontal histogram, find the row that contains maximum number of pixels. 

 The row which consists of maximum value of black pixel for each line is actually the row 

which consists of Header line. 

 Draw the vertical histogram for each segmented word in below of header line. 

 Draw the vertical histogram for each segmented word above the header line. 

 

 Using the histogram, find the points from which the character starts and ends. 

Thus images of all the individual characters are segmented. 

 

3. Feature extraction and classification:We propose to create the database consisting of 

Marathi script vowels consonants and upper and lower modifiers. The method used for feature 

extraction and classification is template matching. In Template matching correlation coefficient 

is computed between the database characters and the segmented query image. The matrix 

containing image of the input character is directly matched with a set of characters in the 

database representing each possible class. The distance between the pattern and each prototype 

is computed, which in the form of correlation coefficient and the class of the prototype giving 

the best match is assigned to the character. The classification is nothing but matching of 

database characters with the query image characters. This method is applied for each segmented 

character. 

4. Dictionary lookup:We propose to use a dictionary that gives the English meaning of a 

Marathi word. A lookup will be done on this dictionary and the English meaning will be given 

as output. 

 

B. Data Flow Diagrams (DFD) 

 

 

Figure 5:  Data flow diagram level 0 
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Figure 6:  Data flow diagram level 1 

VI. SCREENSHOTS 

 

1. Pre-processing 

 

 
Figure 7 (a): Original image; (b) Thinned image 

 

2. Image after removal of header line 

 

 
Figure 8: Image after removal of header line 
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3. Horizontal and vertical projections of original image 

 

 
Figure 9 (a) :horizontal projection; (b) vertical projection 

4. Segmentation of individual characters 

 

 
Figure 10: Segmented characters 

 

5. Segmentation of lower modifiers 

 

 
Figure 11:  Separated lower modifier 

 

 

VI .CONCLUSION 

 

We proposed a system to translate Marathi script taken with a mobile phone camera from 

Marathi to English. Since the computational resources of these devices are limited, we had to 

use fast, simple and accurate possible algorithms to work in the most common situations. Our 

system shows some characteristics that make it interesting and deserve further research: Other 

systems like Chinese-English translation have been proposed, but no research has been found 

for Marathi to English translation of outside signboard texts. Future work involves automatic 

recognition and translation of handwritten Marathi script. 
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