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Abstract— One of the oldest medium of writing and 

communicating in South Asia are palm leaf manuscripts. 

These are also the major sources for writing and painting in 

South East Asian countries including Thailand, Nepal, India, 

Barma, Indonesia etc. Hence it is required to develop an 

automated system to decipher these inscriptions. The system 

takes the camera grabbed or scanned images of the 

inscriptions as an input and processes it before the character 

recognition is taken up. The images so captured have major 

problems like the broken letters, erased letters, distortion 

due to fossils settled and so on. This paper provides a review 

of various methods for digital enhancement of ancient 

documents that have gone through degradation process over 

time. It is concluded that image enhancement using 

binarization method or thresholding method and other 

methods is becoming more popular and have significant 

potential to improve the future image enhancement 

techniques. 
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I. INTRODUCTION 

Old historical documents are very vital in light of the fact 

that they contain data in regards to our way of life, financial 

matters and so forth. In libraries and galleries, the histories 

of developments are put away. These verifiable historical 

documents can't be accessed by number of the individuals 

on the globe because of their time and travel cost. As the 

Old historical documents contain imperative data, so they 

have to make available by the individuals around the globe 

anyplace. For this reason, advanced libraries ought to be 

made to enhance the entrance to exploratory, instructive and 

recorded reports and data. Computerized libraries can give 

intense chances to advancing instruction, enhancing 

information and giving historical foundation.  

In recent years the utilization of web innovation 

has been expanded, this progression gave the chance to 

make this writing accessible to the individuals from all 

around the globe. To make open recorded reports on the 

web, picture databases of these compositions and records 

ought to be made. By making these historical picture 

databases, we can spare the records from further corruption 

and in the meantime make them available in the 

computerized library. It would be exceptionally hard to 

make a vast volume of content information in light of the 

fact that it would oblige a considerable measure of work and 

time if wrote in physically. Hence, we have to discover 

another system to store the historical records in advanced 

library. One methodology is to change over the historical 

documents into an advanced picture and spare the picture in 

the computerized library that can spare a ton of time and 

work. Commotions and other low-determination parts show 

up on the historical documents after digitization of these 

records. These parts influence the general visual appearance 

of the records. 

Historical documents experience the poor effects of 

a few corruptions, which have been presented along time 

and can be of altogether different nature. A couple of 

samples of such corruption sorts are: drain through impact, 

ink blurring, weakening of paper material and cellulose 

structure. Be that as it may, one noteworthy issue of 

building up an advanced library of historical records is the 

show-through. A large portion of the documents are 

composed on both sides. At the point when ink impression 

from one side shows up on the other side, is known as the 

show-through issue which makes records hard to peruse. We 

have to restore these reports to make them effortlessly clear. 

By evacuating the show-through, the compression/ 

decompression time for the pictures can be decreased and 

therefore prompting high speed download over systems. By 

removing the show-through from the picture, a clear 

background is received. By applying a complexity 

improvement strategy the haze edges of the content, sketch 

or some other picture can be progressed. A few methods 

have been produced to expel the noise from captured 

historical document reports. 

A generic block diagram for Image enhancement is given 

below. 

 
Fig. 1: Basic Steps of Image Processing 
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II. HISTORICAL DIGITAL IMAGE DOCUMENT ENHANCEMENT 

TECHNIQUES 

A. Digital Enhancement of Palm Leaf Manuscript Images 

using Normalization Techniques: 

In 2006 Zhixin Shi and Srirangaraj Setlur and Venu 

Govindaraju[1] proposed a Transform based strategy for 

improving computerized pictures of palm leaf structures. 

The technique utilizes an alertly chose pivoting background 

color in a linear transform to improve the legibility of the 

forefront content. At that point a blend of two other image 

processing algorithms viz., histogram normalization and 

background normalization, are used to the transformed 

image.  

This algorithm uses more than one transformation 

to increase computational efficiency if require, which proves 

significant improvement in readability.  

In this first identify a base color of background by 

calculating a color histogram. So first locate a range of most 

frequently occurring colors than calculate mean of these. 

After finding base background color a linear transformation 

is applied. By this all darker color moves to lower levels and 

lighter than background color are transport in the range of 

more than 255. 

Here for (r0, g0, b0) background color a linear transform is: 

L= R/r0 +G/g0 +B/b0 

In this when one of the RGB components is 0, the 

transform will have undesirable effects on the image and 

when background is dark text on this is not visible. 

Then after Histogram normalization a non- linear 

model to approximate evenness of the background is applied 

and normalized by adjusting the pixel values relative to the 

background approximation. 

This algorithm work successfully in enhancing 

readability of these images and produce high quality 

binarized images to be used for OCR. 

B. A Binarization Algorithm For Historical Manuscripts 

In 2008 Nikolaos NTOGAS and Dimitrios VENTZAS[2] 

propose a straightforward and strong binarization procedure 

for pre- filtered historical manuscripts document images. It 

consists five discrete steps:  

 
Fig. 2: Block Diagram of Proposed Method 

This work concentrates on text image enhancement 

and restoration, denoising and binarization using Mat lab. 

Binarization is obtained by global and local thresholding 

and at last refinement is applied to further clarify text and 

foreground compared to background. 

C. Image Restoration of Historical Manuscripts: 

In 2010 Ms. Ketki R. Ingole and Prof.  V K. Shandilya [3] 

presents a technique for Historical Manuscripts document 

enhancement that improves the quality of historical Arabic 

manuscripts which shows uneven background and low 

contrast due to manufacturing and the effect of getting old 

and degradation then a background normalization algorithm 

applied to smoothen out the background and produces more 

legible images to the eye. This method performed efficiently 

than the previous method 

It consists of the following steps: 

 
Fig. 3: Process Flow Chart 

D. Review on Image Enhancement Methods of Old 

Manuscript with Damaged Background:  

In 2010 Sitti R and Omar K[4] provide a complete review of 

three image enhancement methods with damaged 

background that are (a) binarization / thresholding 

technique, (b) a hybrid of binarization / thresholding and 

other technique, and (c) non-threshold based technique. As a 

final point they set up that the second technique that is 

hybrid of binarization/thresholding and other technique 

appropriate more popular and has a great prospective for 

enhancement in future. 

I 
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Table 1: Results of All Three Image Enhancement 

Techniques 
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E. Enhancement of Degraded Historical Kannada 

Documents:  

In 2011 B. Gangamma et al.[5] proposed a Simple and 

efficient method for degraded historical document 

enhancement. This method enhances images using adaptive 

histogram equalization for setting contrast followed by gray 

scale morphological operations to eliminate noise, eliminate 

background from images with pure foreground contents. 

Blurred and skewed images are not in the scope of this 

technique. 

The binarization process separates foreground text 

from background. If the histogram of the image is bimodal 

or sparsely distributed, then binarization process separates 

text from background.   

Histogram equalization will be used in contrast 

stretching for low contrast images. There are two types of 

histogram equalization: global and local. Global histogram 

can be used to enhance the contrast of the image by 

computing single histogram and redistributing the intensities 

across the image. This works better for low contrast images 

with fairly uniform background. Adaptive histogram 

equalization (AHE) is used to overcome uneven background 

and illumination and uses local histograms for each sub 

image, unlike global histogram equalization. 

F. Digital Restoration by Denoising and Binarization of 

Historical Manuscripts Images: 

In 2012 Dimitrios Ventzas et al.[6] propose a work on 

denoising and binarization. That was introduce an 

innovative sequential procedure for digital image acquisition 

of historical documents including image preparation, image 

type classification according to their condition and their 

spatial structure, global and local features or both, including 

document image data mining. Image processing pixel 

alterations, allow one-pass iterations only by near 

neighborhood of alteration reprocessing algorithms.  

G. Restoration of Degraded Historical Document Images:

  

In 2012 B. Gangamma and Srikanta Murthy K [7] proposed 

a combination of spatial domain methods along with set 

theory operations to enhance the historical manuscript 

images. Bilateral filter is an efficient in eliminating the noise 

without smoothing the edges. Mathematical morphology 

which is based on set „theory approach uses simple 

operations which are computationally less complex. 

This eliminates noise, rough background and 

improves the contrast of the script image. The restored 

images will have understandable consistent background and 

foreground with enhanced character emergence.  The 

enhanced document image can be used further to segment 

the document into lines, words and character for recognition 

purpose. And result of this planned technique is compared 

with Mean and Gaussian filter, and proved to be better than 

these techniques. 

H. Historical Document Preservation using Image 

Processing Technique: 

In 2013 D.N. Satange and Swati S.[8] present a recursive 

technique which includes iterated steps that makes it more 

stretchy regarding the needs of the user for enhancing and 

cleaning of historical manuscript documents. As many 

techniques are used to enhance and to clear historical 

manuscript document, also to convert them to equivalent 

binary images, in this paper five filtering algorithms were 

applied on Salt & Pepper noise which were developed in 

handwritten Devnagari documents during image capturing 

and transmission. Then seven image processing techniques 

were chosen on different noise levels to evaluate the filters. 

Because of the problem of preserving historical documents 

from the dreadful conditions due to some dreadful storage 

conditions & poor contrast foreground\ background due to 

moisture, this technique simplifies the procedure by taking 

into account special features of the historical manuscript 

document images. In addition, after calculating experimental 

solutions, on the basis of comparison with different 

techniques it provided that median, average and wiener 

filters perform superior then to Laplacian and Prewitt and 

also find that median filter is better for removing salt and 

pepper noise. 

I. A Novel Image Restoration Algorithm For Digitized 

Degraded Historical Documents:  

In 2014 Rupinder K and Jaspreet K[9] proposed a technique 

which works for both sided documents at the same time and 

give best results than existing techniques to remove the 

show-through from historical manuscript documents. In this 

by text segmentation through binarization the foreground 

and background should be separated. Using binarization a 

digital image converts into 0 (White) and 1 (Black) that is 

background as white and text as black, so by this text 

became more clear and readable, also it require less memory 

for storage. 

The basically importance of this procedure is to 

find out a threshold for binarization. So according to 

threshold value, Binarization will convert document image 

into black and white image. Then by boundary tracing of 

selected text, text inside the boundary will extracted and 

then feature enhancement will be performed on the extracted 

text. Before or after the feature extraction boundary removal 

will be applied on the image. It produces best results then 

previous techniques. The main concert parameters measured 

will be Root Mean Square Error (RMSE), Normalized 

Absolute Error (NAE) and Mean Square Error (MSE), 

Elapsed Time, Peak Signal to Noise Ratio (PSNR).   

J. Restoration of Degraded Historical Document Image: 

An Adaptive Multilayer-Information Binarization Technique 

In 2014 Krisda Khankasikam [10] proposed a technique 

includes 5 stages that are noise elimination, majority pixel 

analysis, degradation of the background layer estimation, 

thresholding and vicinity analysis. This was applied on 480 

degraded Thai historical manuscript document images that 

were available in National Library of Thailand and 

comparatively find that the proposed technique performs 

better than other available five adaptive binarization 

methods.  

The noise elimination is performed using Wiener 

filter which is proved a proficient technique for filtering 

degraded historical manuscript document image.   

Majority Pixel Analysis Method (MPAM) - a 

combination of three binarization techniques with 

Bernsen‟s, Niblack‟s and Sauvola‟s methods, is proposed to 

extract foreground layer.  
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Fig. 4: Process Overview 

Degradation of the background layer is based on 

the cluster analysis method; that predictable by replacing the 

foreground area with the predictable background which is 

the average of cluster pixel. Next by the thresholding, 

transform gray-level image to its equivalent binary image 

via manipulating the threshold value according to the gray 

value of the predictable degradation of the background 

layer. At last the vicinity analysis increases the quality of the 

binary image via analysis and classification of binary image 

pixels into the exact group.  

III. CONCLUSION 

This paper demonstrates previous research results of various 

historical manuscripts image enhancement techniques. All 

these techniques have established to improve several distinct 

obstructions in the old historical manuscripts images like 

Kannada manuscripts documents, Arabic manuscripts, Holy 

Monastery of Dousiko at Meteora - Trikala, Thessaly, 

Greece document images, Thai manuscripts documents, 

manuscripts of the Hikayat Hang Tuah etc. This study 

concluded that till now, these manuscripts are still in poor 

circumstances and some actions are need to be perform on  

various language manuscripts to make these manuscripts 

more clear and readable. With the help of gamma variation 

method and histogram balancing techniques we can enhance 

an old manuscript document image which belongs to 

different areas of all over the world with different script.  
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