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Abstract: Ancient Marathi scripts are used as an important 

source of getting information about ancient Maharashtra. 

Collecting information from ancient scripts is a big 

challenge for the archaeologist. This research aims at 

ancient Marathi script improvement. The aim is to create a 

system that takes the degraded script and produce human-

readable text. Images are collected by using a digital 

camera and downloaded from internet and stored in the 

image database. Ancient scripts are playing a very 

important role to collect information about the culture, 

language, and history of ancient time. The focus of 

research is on only Inscription scripts. This work is 

beneficial for research scholar in archaeology, epigraphists 

and other people who are interested in such research. This 

research includes various methods for the improvement of 

inscriptions for better visualization. 

Keywords: Inscriptions, Marathi Script, Optical Character 

Recognition (OCR), Archaeology, Epigraphist SVM, KNN, 

PNN.  

1. Introduction: The main objective of this research is to get 

important information of Marathi language from ancient 

Maharashtra and save it digitally. From the inscriptions, one 

can learn about ancient art, sports, language and culture. 

Inscriptions are mainly found in forts, caves, and ancient 

temples. The inscription is ancient, spiritual, or highlighted, 

or written on stone, brick, metallic or other solid surfaces. 

The main challenge for reading ancient Marathi script is to 

retrieve information from the script. The main purpose of this 

research is to make efforts to give better solution to solve an 

existing problem. 

 
1.1 Research Background: 

Many ancient Marathi scripts are found in the ancient cities 

of Maharashtra and Goa. Fig. 1.1 shows inscription at 

Talegaon Dhamdhere near Pune. Fig. 1.2 shows the 

millennium of the world's first Marathi inscription at the 

Sangameshwar temple at Hattarsang near Solapur. 

 

 
Fig. 1: Talegaon Dhamdhere Inscriptions 

 

 
 
Fig.2: Inscription at Sangameshwar Temple, Hattarsang 

near Solapur. 
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Fig. 3:  Inscription from Tuljapur 

 
(Source=https://www.google.com/search?q=ancient+marathi+inscriptions&r

lz=1C1CHBF_enIN913IN913&source=lnms&tbm=isch&sa=X&ved=2ahU
KEwiTkqXEjbLwAhXR63MBHVPSAAUQ_AUoAXoECAEQAw&biw=1

024&bih=657) 

 
A seven hundred and five-year-old inscription has been 

found at Talegaon Dhamdhere near Pune. This inscription 

belongs to Ramdevrai Yadav of the Yadav dynasty. The 

details of inscription is as follows 

➢ Height 7 feet 1 inch, width 20 inches 

➢ Thickness 16 inches, Shivling is carved in the 

middle of the upper part 

➢ The sun on the left, the moon on the right 

➢ Text of 12 lines on a flattened side 

➢ Letters written in Devanagari script, the language of 

the article is Sanskrit-rich Prakrit Marathi 

 

These scripts provide information about place time and 

situations connected with ancient times. Also, such scripts 

give information about politics, economics, culture, and the 

social history of ancient times. Ancient scripts are also used 

to find out ancient languages. Old scripts had long sentences. 

Getting information from such scripts is beneficial for 

finding the history of the country. Currently, the content of 

these scripts are converted to readable Marathi language 

manually. It is a very difficult task for the archaeologist.  

This type of work is time-consuming and there are chances of 

uncertain outputs. So there is a need for such a system that 

automatically converts the content of the ancient script to a 

readable digital document. 

1.2 Problem Statement: The study of the interpretation of 

ancient script on different platforms called epigraphy. 

Recognizing ancient Marathi scripts is challenging due to 

following reasons   

➢ Overlapping Characters: 

In handwritten Marathi scripts, there is the 

possibility to overlap characters with each other. 

The overlapping of characters is resolved using a 

segmentation algorithm. 

 
Fig. 4: Marathi word with overlapping 

characters 

➢ Partially or fully Erased Scripts: 

A partially erased script contains some erased or 

damaged characters. Such problems are created due 

to weather conditions. Sometimes characters are 

vanished during preprocessing. 

 
Fig. 5: Marathi script with erased characters 

➢ Broken Characters: 

In the handwritten Marathi inscription, some parts of 

the text are missing due to various reasons. 

 
Fig. 6: Marathi script with broken characters 

➢ Complex Structure of Character: 

The structure of the character is two dimensional. 

Matras and Vowels around consonants create 

complex structure. 
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Fig. 7: Marathi word with complex characters 

 

➢ Order of Symbol Variations: 

In the Marathi language, the writing order of 

consonants and Vowels are fixed. The matra is used 

before a consonant.  

 

➢ Stroke Order Variations : 

Sometimes there may be variation while writing 

stroke of characters. For example, sometimes two 

matras may be written partially. 

 
Fig. 8: Marathi word with stroke order variation 

 

➢ Variation in Directions: 

The direction of writing is affected in every 

language. In the Marathi language direction of 

writing is from left to right. 

 

➢ Size of Alphabets: 

The size of characters is playing a very important 

role in any recognition process. In handwritten 

scripts, there is the possibility of variation in the size 

of characters. 

 
Fig. 9: Marathi word with different size  

 

➢ Large Background Noise: 

One of the major problems with ancient Marathi 

scripts is large background noise. This noise may be 

generated during the acquisition of the image. The 

major problem in script improvement is to remove 

background noise. 

 
Fig. 10: Marathi script with large background noise   

 

➢ Same Foregrounds and Backgrounds : 

Another major problem with ancient Marathi scripts 

is the same foreground and background. So for 

removing such problems effective segmentation 

algorithm is required. 

 

Such problem occurs due to weather 

conditions. In general, inscriptions contain some 

lines of characters. In ancient times the sentences 

were very long. Many times identification of words 

or sentences separately is very difficult. In some 

cases, words are overlapping with each other. 

Obtaining the meaning of every recognized word is 

also difficult. From ancient time, many people are 

migrated to India and they have changed the 

meaning and structure of the word as per their 

convenience. Thus many words have a different 

meaning from time to time and place to place [1]. 

Therefore the meaning of some recognized word is 

not matched with today's Marathi words. So there is 

a need of experts to understand the meaning of 

ancient words.  These experts should have very 

good knowledge about script readings. Very limited 

inscriptions or scripts are available on the internet. 

So it is a very useful system that gives information 

about different ancient Marathi inscriptions over 

long times. 

1.3 Research Aims: 

➢ This research is used to solve the problem regarding 

the reading of ancient Marathi scripts.  

http://www.ijreat.org/
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➢ This research has very good value in the society to 

find the history of ancient India. 

➢  The focus of research is to improve the ancient 

Marathi scripts for the recognition process. 

➢ It will give very effective scripts for the recognition 

process and that will increase the efficiency or 

accuracy of the recognition process. 

1.4 Research Objectives: 

The following objectives are involved in this research work. 

➢ Development of ancient Marathi script database 

➢ Use of effective preprocessing techniques to 

improve the ancient Marathi scripts  

➢ Implementation of appropriate noise removal 

method for background noise and quality 

enhancement of ancient Marathi scripts. 

➢ Designing optimal and robust feature extraction 

techniques to classify ancient Marathi script 

characters using wavelet transform. 

➢ Converting Ancient Text Image to readable form 

Thus, the Ancient Marathi Script Improvement system which 

takes the content of ancient scripts information and converts 

it into readable forms. 

 

1.5 Overview of Ancient Marathi Language: 

 The Marathi language is part of an Indo-Aryan 

group of languages. The Marathi language is spoken by 

around 90 million people in India. Marathi is the official 

language of Maharashtra since 1966. The Marathi language is 

the 4th most spoken language in India and 10th most in the 

world. The Marathi language has very rich ancient literature. 

Before ancient time, the Marathi language has different 

names like Maharashtri, Marhatti, Mahratti, etc. Marathi 

inscriptions are found in the 11th century. From the 11th 

century, Marathi is part of the Modi script and after 1950 it 

becomes part of the Devanagari script.  

Depending on the nature of the language, a few 

features of each language show in Marathi. Therefore, many 

scholars suggest that Marathi may have originated from pre-

Vedic languages, like Sanskrit, Pali, Prakrit, Maharashtri or 

Apabhramsa, etc. but there is still no consensus among them. 

Here are some opinions regarding the Marathi language- 

➢ Marathi was born from the dialects of the Vedic 

period. 

➢ The known history of the Marathi language is 

generally from one thousand to thirteen hundred 

years. Kannada and Telugu are believed to be 

another five hundred years older. 

➢ There is an opinion that the Marathi language was 

formed from Sanskrit. Marathi is not derived from 

Sanskrit because there is a lot of difference between 

the two languages in terms of changes in characters, 

differences in experimentation, differences in 

pronunciation, phrases, etc. A slight resemblance is 

not enough. 

➢ It is believed that the Marathi language originated 

from Prakrit. But there is no exact answer from any 

Prakrit language. Sanskrit, Prakrit, Apabhramsa are 

some of the qualities of this language. But it cannot 

be said that Marathi was born from this Prakrit 

➢ According to the new theory put forward by Hari 

Narke, Marathi has been a language since before 

AD. According to him, Maharashtri alias 

PrachinMarhathi. Shourseni left from this. From 

Shourseni, the two languages of Magadhi and Paisha 

came out. At that time, both Magadhi and Paisha 

were grandchildren of ancient Marathi. Shourseni's 

real mother is the ancient Marathi language. 

➢ Some of the things in this Prakrit language like Pali 

can be seen in the Marathi language. The variants of 

many words are found in the Pali language. That's 

how they appear in the Marathi language. 

In the current Marathi language, there are 14 

Vowels, 36 Consonants, and 10 numbers available. 

Fig.11 shows Marathi Vowels, Fig. 12. shows 

Marathi Consonants and Fig. 13. shows Marathi 

Numbers. 

 
Fig. 11 Marathi Vowels 
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Fig. 12 Marathi Consonants 

 

 
Fig. 13 Marathi Numbers 

 

1.6 Inscriptions: 

Historical information or records written on 

stone, brick and another hard surface is called 

inscriptions. The Indian inscriptions are classified 

into four classes: cave, rock, slab, and pillar. The 

information written on the drip ledge of the cave is 

called cave inscriptions. The document written on 

natural stone is called stone inscriptions. Slab 

inscriptions and pillar inscriptions are later written 

on the human processed stone such as slabs and 

pillars. 

Scholars found the first inscription in Marathi which 

is  

1) Inscription of his God to 1289. The inscription of 

Shravanabelagola, 983 Many Marathi mentions and 

inscriptions can be found behind it. Since the words 

'Pannas, and Prithvi' are in the copperplate of 680, 

there are scholars who believe that it is the 

beginning of Marathi, but linguists do not agree on 

it. At the same time, the Marathi language is 

mentioned in the book 'Dharmapadeshamala' (859 

AD). The Marathi language is explained in those 

two lines. 

Sullany-pe-sanchara Pediyaman Suvnaryanella! 

   Marhatya Bhasa Kamini or Adavya Rehanti !! 

 

 The Marathi language is like the beautiful 

Kamini and it is as beautiful as the Atvi, it is full of 

speed, full of madana and good character. 

Udyotansuri's book 'Kuvalmala' mentions 18 

languages. It mentions how these eighteen language-

speaking people are. But it would be hasty to say 

that Maratha means Marathi speakers only by 

mentioning 'Maratha'. After the disappearance of 

Prakrit as a dialect, the vernacular was introduced 

during the time of the Gupta kings. 

 Regarding the Marathi language, it can be 

said that the Marathi language did not start from any 

one language. The blessings of Maharashtri and 

Apabhramsa language are more on the Marathi 

language. Considering the country languages 

mentioned in Naradasmriti as 'Marathi', the origin of 

Marathi dates back to it can be traced back to the 5th 

century AD. Direct Marathi turns words. 

2) At Kudal district Solapur "Vachi to vijayahoiva." 

Such an engraved inscription has been found. Below 

is the date Shake 940. 

Some sample inscriptions are shown in the 

following table.  

 

Sr. 

No. 

Image Details 

1 

 

Inscription from 

Nagav 

Bhimeshwar 

Temple 
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2 

 

Inscription from 

Raigad 

3 

 

Inscription on the 

walls in Big 

Temple, 

Thanjavur 

4 

 

Inscription from 

Pratapgad 

5 

 
 

Inscription from 

Hatgad Fort  

Nashik 

Table 1: Sample Inscriptions 

(Source=https://www.google.com/search?q=ancient+marathi+inscriptions&r
lz=1C1CHBF_enIN913IN913&source=lnms&tbm=isch&sa=X&ved=2ahU

KEwiTkqXEjbLwAhXR63MBHVPSAAUQ_AUoAXoECAEQAw&biw=1

024&bih=657) 

 

 

2. Literature Review:  

Literature review play important role in the process of 

collecting information related to the research study. This 

review includes different techniques related to inscription 

improvement such as Manual Methods, Optical Character 

Recognition (OCR), Handwritten Character Recognition, etc. 

• Manual Methods: 

According to the article [7] the manual inscription 

reading methods are used in ancient time. The 

following table shows manual methods for 

improvements of inscription. 

Method 

Name 

Use /Application 

Mirrors By using a mirror you can reflect 

sunlight on inscription or scripts.  The 

direct sunlight inscriptions become 

more readable. But there are some 

changes to missing some details. The 

plastic full-length mirror works well.  

Sometimes the length of the 

inscription is greater than the mirror 

that time shadow of the mirror is 

visible on the inscription. 

Regular 

Lighting  

 For reading inscription flashlight also 

works well. But at the time of night it 

will fail due to darkness 

Black 

Night 

Method 

For such a method 75 or above watt 

lamp is required with black or 

spotlight. Such light is also useful for 

reading the inscriptions 

Water Wetted stone is more visible than dry 

stone.  

Hand 

Rubbing  

It is possible on the uniformly 

coloured stone surface. People can try 

to rub the brush on the stone surface 

then also it will be more visible. 

Photograph 

Negatives 

By using a digital camera in the 

negative format or scanning into the 

computer by reversing will increase 

the quality of the script 

 The manual method gives very low recognition 

accuracy. 

 

2.1 Preprocessing and segmentation: 
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Binarization methods applied on different inscriptions are 

useful to improve the text quality from different backgrounds 

[10]. Not all types of algorithms work on all types of images 

but the combinations of algorithms may be effective than 

other algorithms. 

The Binarization method has so many problems like faint 

character, bleed through large background ink stains [11]. 

The Binarization method cannot work well with all types of 

degradation. The combination of the Global and Local 

adaptive Binarization method will perform better to remove 

the drawbacks of the Binarization method. Global 

Binarization is used on the normalized image. 

Image Binarization is the process of separation of pixels into 

two groups i.e. White and Black. In the uniform contrast 

background and foreground global thresholding is most 

effective [12]. In degraded images, background noise or 

variation in contrast and illumination, local adaptive 

Thresholding is effective. 

Many filtering techniques are available for removing noise 

from the image [14]. Filters are categorized into main two 

types viz, spatial domain filters and frequency domain filters. 

The spatial domain includes Mean Filter, Median Filter, 

Weiner Filter, Conventional Adaptive Median Filter, 

Decision-based Median Filter, etc and Frequency Domain 

includes Butterworth Low Pass Filter, Gaussian Low Pass 

Filter and Ideal Low Pass Filter [14] [15][16]. In the filtering, 

the median filter is best for salt and pepper noise. Sometimes 

non-linear bilateral filer is also useful for enhancement. 

Tanzila Saba, Mueen Uddin [17] presented an annotated 

comparison of preprocessing techniques. This work includes 

several preprocessing methods like skew removal, slant 

removal, noise removal etc. The main goal of preprocessing 

is to remove handwritten variability and also increase the 

accuracy of segmentation and recognition. 

Tanzila Saba, Mueen Uddin [18] presented a fast and 

effective Binarization method for document images. The 

Binarization method is implemented by using global 

Thresholding. Novel methods are introduced for Binarization 

[20]. It will consider the foreground text as black and 

background text as white. It will use an edge-based connected 

component approach and automatically detect the threshold 

for each component. The main advantage of this method is it 

will handle multicoloured documents. 

Methods presented in [21] based on Equalization, Image 

Intensity Values, Automatic Thresholding, and Adaptive 

Thresholding Filtering.  Farook Sattar, Lars Floreby, G¨oran 

Salomonsson, Benny Lovstrom are non-linear multiscale 

methods for image enhancement. This method has three 

different approaches for edge detection all is required. The 

linear approach is used to accomplish automatically at each 

scale and work on each part of the image. The Region of 

Area (RoA) gives the best performance among all edge 

detection methods, but it requires a trade-off between low 

frequency of false edge and high contrast. VWME is also 

working with variation in contrast [24]. 

Angelin Jeniffer, G. Bhuvaneswari presented the image 

glazing method. It produces a fine image after thinning of the 

characters. In human perception, this is a very effective 

thinning method and the accuracy of this method is also very 

good [25]. 

The article [26] deals with multispectral imaging and 

different image processing methods for the analysis of 

historical scripts. Ancient inscriptions are found in poor 

condition. So it will contain large background noise. MSI is 

producing an image in selected narrow spectral ranges. 

Multispectral Imaging is useful for non-invasive 

investigation and preservation of ancient documents. 

 Soumya A, G Hemantha Kumar presented different 

preprocessing and segmentation methods for the 

improvement of ancient inscriptions. It converts scanned 

image into computer format image. Three filtering techniques 

are designed for obtaining better result in the case of different 

filter size and filter parameters i.e.  Gaussian blur, Laplacian 

filter and USM filter [27]. 

2.2 Feature Extraction and Classification: 

A comparative analysis of Wavelet theory to recognize 

different ancient scripts is given in [21]. Discrete Meyer 

Wavelet gives the highest accuracy for recognition of ancient 

scripts as compared to other Wavelet methods [21]. The 
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proposed method tested using a feed-forward neural network 

classifier.  

In the paper [30] author selected 4 features for the 

recognition of ancient Devanagari documents. These features 

are horizontal and vertical extent, Centroid, Intersection and 

Open endpoints. The accuracy is tested by five different 

features. The maximum accuracy (i.e. 88.95) got when 

combinations of features are used. 

Identification of proper method of feature selection is very 

effective in recognition of ancient inscriptions [31]. The 

author of [31] proposed the work in which feature selection is 

done through graph selection optimization.  Accuracy is 

tested using KNN and other classifiers. 

 

  

Sr. No. Title of 

Researc

h Paper 

Preproc

essing  

(Noise 

Remov

al, 

Binariz

ation, 

etc) 

Segmen

tation 

Feature 

Extracti

on 

Classif

ier 

(accura

cy in 

%) 

1 Online 

Handwr

itten 

Charact

er 

Recogn

ition of 

Devnag

ari and 

Telugu 

Charact

ers 

using 

SVM[3

9] 

Normal

ization  

And  

Smooth

ing  

Identifi

cation 

of 

charact

er using 

stokes  

Stoke 

Recogn

ition 

using 

HMM, 

single 

and 

multipl

e 

engine 

approac

h using 

SVM 

SVM 

(97.27) 

HMM  

2 Charact

er 

Recogn

ition 

using 

Graysc

ale 

Imagin

g, 

Resize, 

Mixed 

approac

h 

Automa

tic 

Feature 

Extracti

on 

CNN(9

8.47) 

Deep 

CNN[4

0] 

 Method

. 

3 Script 

identifi

cation 

in 

natural 

scene 

image 

using 

CNN & 

LSTM[

41] 

Convert

ing 

image 

into 

fixed 

patches 

32*32 

- LSTM CNN(9

8.91) 

4 Devnag

ari 

Ancient 

docume

nts 

reco-

gnition 

using 

statitica

l 

feature 

extracti

on 

techniq

ues[42] 

Binariz

ation 

using 

local or 

global 

Thresh

olding 

Line 

and 

Word 

Segmen

tation  

Statistic

al 

Feature 

extracti

on  

NN 

SVM 

CNN(8

8.95) 

5 OCR 

Sys- 

tem for 

Hindi 

Langua

ge[43] 

Noise 

Remov

al, 

Binariz

ation, 

Skew 

detectio

n and 

correcti

on 

Hough 

Transfo

rm and 

Thinnin

g  

Hough 

Transfo

rm 

Fuzzy 

multila

yer 

percept

ion(99.

8) 

6 Combin

ing 

Classifi

ers for 

Offline 

Malaya

lam 

Charact

er 

Recogn

ition[44

Median 

Filter, 

Otsu 

Method 

Projecti

on 

Profile 

Chain 

code 

Histogr

am  

Combi

ned 

Neural 

Netwo

rk 

Classif

ier(92.

84) 
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] 

7 Offline 

Recogn

ition of 

Malaya

lam 

Handwr

itten 

Text[45

]  

Morpho

logical 

Method 

Otsu 

Method 

Combin

ed 

Projecti

on 

Profile 

SVM(

82) 

    

 

3. Research Methodology: 

3.1 Introduction: 

A proper database is required before applying different 

methodology. The methodology is divided into the following 

stages. 

1. The first stage is to create a proper training database 

using a set of different ancient Marathi inscription 

images 

2. The second stage is tried to apply different feasible 

solutions to obtain the best result. Each solution is 

going through preprocessing, segmentation, and 

feature extraction. 

3. The third stage is to include the best solution to the 

system. 

3.2 Data Collection: 

Data collection is a very important phase in the preparation of 

the training database. The following methods are used to 

collect data from different sources. 

1. Research papers, Archeology related Books and 

Material 

2. Archeology Experts 

3. Field Visits and Observations 

 

3.2.1 Research papers, Archeology related Books and 

Material: 

Image and other Quantitative and Qualitative data 

are collected from different archaeology books such 

as “Kumbhar Anand sanshodhan Tarang ,Navbharat 

Prakashan, Mumbai” [32], “Madhugin itihaasaachi 

sadhne Bharat Itihas sanshodhak Mandal khand 2” 

[33], “Prachin Marathi Koriv Lekh, Pune 

Vidyapeeth Prakashan” [34], “Punashya Pandharpur 

shilalekh Mahathi Sahitya Patrika Ank” [35], 

“Maharashtra va Goa shilalekh: Tamrapatachi 

varnanatmak Suchi Mumbai” [36]. 

From these books  

• Collected Marathi inscription images  

• Gathered details of inscription about Marathi 

inscription 

• Collected information related to different ancient 

Marathi inscription sites. 

• Collected information of location and details of 

ancient Marathi inscriptions and so on. 

  

3.2.2 Archeology Experts: 

Communication with experts in the fields of 

archaeology is one of the major techniques to collect 

data. Experts have very rich knowledge about 

ancient inscription and different ancient languages.  

Thus some images and quantitative data is collected 

from experts. Also discussed with different 

professors of archaeology regarding inscription 

reading methods, ancient Marathi characters as well 

as current Marathi characters, writing styles, 

inscription sites and locations, inscription related 

books etc.  Variations in each character are found 

and also obtained the good way for future work 

while discussing with experts.  

 

3.2.3 Field Visits and Observations: 

Going into the field for observation will give 

reliable evidence. Some authors visited Tuljapur, 

Pandharpur and some other locations of Solapur 

district and gather original photos of related 

inscriptions. Also, authors are communicated with 

different tourist persons for collecting data.  Photos 

are captured using a DSLR camera and smart 

phones. During the visits, the author observed that 
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the selection of appropriate inscription is a very 

difficult task.  

3.3 Preprocessing and Segmentation: 

Preprocessing is used to remove background noise and 

improve the quality of ancient degraded inscriptions. 

Preprocessing has an important role to increase the 

accuracy of the recognition system. The proposed 

system will design for preprocessing of ancient Marathi 

inscriptions. Preprocessing is achieved using different 

smoothing and sharpening filters such as Gaussian blur, 

Unsharp mask and Laplacian filter etc. These filters are 

used according to the type of degraded image. The 

enhancement filter accepts different masks and filtering 

parameters.  

 Following are some operations used in the 

improvement of the digital image. 

• Grayscale Conversion: 

 The camera captured image is an RGB image. Processing of 

color image required more computation. So there is the 

requirement to convert the color image into a grayscale 

image. 

• Binarization:  

It is an important step in the improvement of the ancient 

Marathi script. Good Binarization is helpful for the 

segmentation and recognition of ancient script. The color 

image is converted into a gray image and then global 

Thresholding is applied to it. Otsu's method uses global 

Thresholding.  

• Edge Detection: 

Edge detection is used to identify and locate sharp 

discontinuity in an image. Different methods are available for 

edge detection for a different purpose. For example canny 

edge detection, Sobel edge detection etc. 

• Morphological Operations: 

Morphological operations are playing important role in 

preprocessing of a digital image. Morphological operations 

are Dilation, Erosion, Opening and Closing. Dilation is used 

to makes objects larger by adding some pixels around the 

edge. It also fills a gap within objects. Dilation followed by 

erosion is called the closing. Closing is used to enhance the 

boundaries of foregrounds. 

• Image Filtering: 

Filtering is used to fill holes and gap from the input binary 

image. It is also used to remove breaks, gaps, and holes from 

ancient Marathi characters. There are two types of filtering 

techniques available such as spatial domain filtering and 

frequency domain filtering. 

• Skeletonisation: 

It is also called thinning. It is the type of morphological 

operation and deals with the structure of an object. A single 

pixel is representing widely without changing its 

connectivity. The main aim of thinning is to reduce the image 

component for getting more information. 

Segmentation is nothing but it is the process of segmenting 

the image into different segments according to the interesting 

regions. Segmentation play important role in character 

recognition.  Segmentation of ancient Marathi script into 

individual character is an important stage in recognition. 

Segmentation is very important for detecting text regions in 

the image. Segmentation is classified into three levels viz. 

line segmentation, word segmentation, and character 

segmentation. 

• Line Segmentation: 

It is the first step of text-based segmentation. It includes pixel 

row by row from left to right and top to bottom and 

horizontal scanning of image [9]. For every pixel, intensity is 

tested. According to the value of pixels, different groups are 

created. 

• Word Segmentation: 

It is the next level of segmentation. It includes vertical 

scanning of an image and pixel row by row from left to right 

and top to bottom [9]. Slant angle estimation is used to 

perform skew correction for the extracted word in heavy 

noise. 
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• Character Segmentation: 

It is the final stage of text-based segmentation. It works the 

same as word segmentation [9]. If the text image with cursive 

type font then character segmentation is effective. 

3.4 Feature Extraction and Classification: 

The selection of appropriate feature extraction method 

is effective for increasing the accuracy of the character 

recognition. In the case of grayscale image feature 

extraction is difficult because finding the location of 

the character in the Gary scale image is a difficult task. 

Following are some feature extraction methods. 

• Zoning: 

The frame containing the characters is divided into some 

parts, such as overlapping and non-overlapping zones. 

Density is calculated from the pixels of the cone. Density is 

calculated by finding the number of pixel in each zone 

dividing by the total number of pixels [37].  

• Projection Histogram Features: 

PHF counts the number of the pixels in a specified direction. 

Projection Histogram Features (PHF) is classified into three 

types. 

1. Vertical 

2. Horizontal 

3. Left Dimensional and Right Dimensional 

• Discrete Profile Features: 

Profile counts the distance from the bounding box of the 

character image to the outer edge of the character. In such an 

approach there are four types of profiles i.e. left, right, top 

and bottom [37]. 

• Background Directional Distribution (BDD) 

Features: 

This is used to calculate directional distribution values of 

background pixels for each foreground pixels. 

• Combinations of Features: 

Combinations of features will give effective results for any 

recognition system. 

Classification is used to determine the region of features with 

unknown patterns. Classifiers are of two types i.e. linear and 

Non-Linear. Following are some classifiers   

1. K-Nearest Neighbor: 

The KNN algorithm is a method for 

classifying objects based on the closest 

training examples. 

2. Support Vector Machine (SVM): 

SVM is the grouped supervised method 

used for classification. This classification is 

used to separate training and testing data. 

3. Probabilistic Neural Network (PNN): 

PNN is used to map input patterns for the 

classification 

4. Artificial Neuron Network (ANN) : 

The process of learning to separate some 

samples into many different classes by 

common features between samples is called 

ANN. 

Conclusion: 

  In this paper, Inscription improvement techniques 

are explained. Preprocessing is the initial stage in character 

recognition. Further research aims at different applications 

such as character recognition system used for extracting text 

from the video, collecting data from ancient scripts and many 

applications related to character recognition. The objective of 

this research is to increase the accuracy of the character 

recognition system for real-life applications. In the case of 

ancient inscription improvement, there is a need for an 

effective method. Such research will solve the problem of 

effective methods by developing such methods. Most of the 

image improvement techniques are problem-specific, all 

preprocessing methods are not effective for every application. 

Each application may require a different method depending 

on the quality of the image and type of image. Image 

improvement techniques are not applied to the entire image 

because the entire image does not contain noise and variation 

in contrast.  Therefore in the large image object apply 
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preprocessing on a small part is very effective and used in 

many real-life OCR problems. Without effective 

Preprocessing Optical Character Recognition System does 

not become successful. 
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