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Abstract – Stone Inscriptions are used to know about the 

past life of our ancestors and various types of the ancient 

characters belonging to various centuries. It can be used 

to establish literacy, archaeological, and historical 

antiquity on the basis of engravings. Tamil language has 

the largest number of inscriptions which includes 

knowledge rich contents. Importance of inscriptions to 

mankind is remarkable. Nowadays modern readers are 

faced many difficulties to interpret ancient script from 

stone inscriptions.  Enhancement of inscription image is 

very important before segmentation process. The need 

for digitizing this inscriptions arise which help in 

sharing the content. Enhancement of such inscription 

image is difficult and still challenging process. The 

objective of the analysis issues provides to historical 

document preservation. In this paper discusses the 

various filtering techniques to enhance the Tamil 

Brahmi inscription images. The existing filtering 

techniques are also discussed in this paper to enhance 

the quality of the inscription images.  
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I.      INTRODUCTION 

In Tamil Nadu, old inscriptions are found in three 

types of scripts, namely vatteluttu, Tamil and Grantha. The 

vatteluttu and Tamil Scripts were used to write the Tamil 

language and the Grantha script was used to write Sanskrit. 

The Tamil and Grantha scripts are becoming visible only 

from the 7
th

 century A.D. These inscriptions were engraved 

on stone and copper plates recording information mostly 

about constructions of templates, donations to temples etc 

[1]. In this research work contributes an experiment method 

is concerned for enhancement of Tamil Brahmi stone 

inscriptions using filtering techniques.  

This paper is organized as follows: In Section 1 the 

details of Tamil Brahmi inscription is given. In Section 2 

the details of image quality factors are discussed. The types 

of noise are highlighted in Section 3, Section 4 discusses the 

various filtering techniques and Section 5 tells about the 

quality measures. Section 6 describes experimental results 

and discussion. The proper conclusion is provided in 

Section 7.  

Some of the Tamil Brahmi Stone Inscription images are 

given below in Figure 1,2,3,4 

.  

Fig. 1. 

 

 

 
Fig. 2 
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Fig. 3. 

 

 
                  

                                  Fig .4. 

 

II. IMAGE QUALITY FACTORS 

Image enhancement is the process of enhancing the quality 

of a given image for analysis. Often the quality of the 

acquired images is not satisfactory due to factors such as 

blur, unnatural colors, noises and artifacts. Some of the 

image quality factors are discussed below namely,  

A. Contrast 

It refers to the finer details of an image. So when an image 

is formed, the magnitude of the intensity differences in the 

surfaces of an object is recorded. 

 

B. Brightness  

Brightness refers to the average pixel intensity of the image. 

C. Spatial resolution  

Spatial resolution deals with the number of pixels, pixel 

density, and quantization levels. This depends on the 

sampling and quantization processes. 

D. Noise 

In generally the noise is defined it is an unwanted 

disturbance that causes fluctuations in the pixel value [3].  

III. TYPES OF NOISE 

 Noise is a fluctuation of pixel values; it is characterized 

as a random variable. A random variable probability 

distribution is an equation that links the values of the 

statistical result with its probability of occurrence. Some 

important types of Noises are discussed below,  

A. Gaussian Noise  

The Gaussian distribution is a well known bell-shaped 

curve. The random noise that enters the system can be 

modeled as a Gaussian or normal distribution. This is 

mathematically denoted as F = S ± Na, where Na is the 

Gaussian Probability Density Function (PDF) and S is the 

noiseless image. The Gaussian noise affects both the dark 

and light areas of the image [4]. 

𝑃 𝑧  = 
1

𝜎 2𝜋
𝑒
− 

(𝑧−𝑚 )2

2𝜎2                                   (1) 

B. Impulse (Salt and Pepper) Noise 

 Salt and Pepper noise is also called as impulse noise or shot 

noise or spike noise. Black and white pixels randomly 

scattered over the image. Therefore it is known as salt-and-

pepper noise [5]. The Probability Density Function (PDF) of 

impulse noise is given by 

P(z)= 
𝐴
𝐵
     

     𝑓𝑜𝑟 𝑔 = 𝑎 "pepper" 

𝑓𝑜𝑟 𝑔 = 𝑏("𝑠𝑎𝑙𝑡")
                 (2) 

 

 

 C. Poisson  Noise 

Poisson Noise manifests as a random structure or texture in 

images and is very common in X-ray images [3]. The 

Probability Density Function (PDF) of Poisson noise is 

given as 

𝑃 𝑧 = 𝑃 𝑧 =
(𝑛𝑝)𝑧

𝑧!
× 𝑒−𝑛𝑝                              (3) 

Where n is the total number of pixels and p is the ratio of 

noise pixels to the total number of pixels. 

 

D. Exponential Noise 

This type of noise occurs in images mostly due to 

illumination problems [6]. The Probability Density Function 

(PDF) is given as 

𝑃 𝑧 =  
𝑎 × 𝑒−𝑎𝑧       𝑖𝑓 𝑧 ≥ 0
0                    𝑖𝑓𝑧 < 0 

                            (4) 

The mean and variance are given as 1/a and 1/a
2   

respectively. 

E. Gamma Noise 

Gamma noise is generally used in the laser-based images 

[7]. The Probability Density Function (PDF) is given as 

𝑃 𝑔 =  
𝑎𝑏×𝑔𝑏−1   

(𝑏−1)!
𝑒−𝑎2

    𝑖𝑓𝑔 ≥ 0

0                           𝑖𝑓𝑔 < 0

                        (5) 

The mean and variance of the distribution is given as  
𝑏

𝑎
 and 

𝑏

𝑎2  respectively. 

 

 

International Journal of Pure and Applied Mathematics Special Issue

674



p(z) 

K                      Gamma 

                                 K    =    
𝑎𝑏 ×𝑔𝑏−1   

(𝑏−1)!
𝑒−𝑎2

   
                          

 

     

       (b-1)/a                              

 

F. Rayleigh Distribution  

 Rayleigh noise is mostly used in radar range images[8]. 

The Probability Density Function (PDF) of Rayleigh noise 

is given as  

𝑃(𝑔) =  
2  

𝑏
(𝑔 − 𝑎)𝑒−

(𝑔−𝑎)2

𝑏     𝑓𝑜𝑟 𝑔 ≥ 𝑎

   0                                    𝑜𝑡𝑒𝑟𝑤𝑖𝑠𝑒

       (6) 

The mean is given as a +  
𝜋𝑏

4
 and the variance is given 

as 
𝑏(4−𝜋)

4
 respectively. 

 

G. Uniform noise  

 The Probability Density Function (PDF) uniform noise is 

defined as 

 

𝑃 𝑧 =
1

𝑏−𝑎
 𝑓𝑜𝑟 𝑎 ≤  𝑓𝑖 ≤ 𝑏                            (7) 

                        = 0                   𝑜𝑡𝑒𝑟𝑤𝑖𝑠𝑒 

The mean is 
𝑎+𝑏

2
 and the variance is given as 𝜎2= 

(𝑏−𝑎)2

12
 . 

Here a and b are the minimum and maximum grey scale 

values of the image respectively [6]. 

H. Speckle Noise  

This noise is widely present in medical images, especially 

ultrasound images. Speckle noise is a multiplicative noise. It 

is a random signal where the average amplitude increases 

with the overall signal intensity [8]. The Probability Density 

Function (PDF) of speckle noise is defined as  

             g(n,m) = f(n,m)*u(n,m) + ξ(n,m)           (8) 

where, g(n,m) is the observed image , u(n,m) is the 

multiplicative component and ξ(n,m)  is the additive 

component of the speckle noise. Here n and m denote the 

axial and lateral indices of the image samples. 

I. Periodic Noise  

This type of noise is sinusoidal at multiples of a specific 

frequency and is periodic. The occurrence of uniform bars 

over an image is a manifestation of periodic noise. Periodic 

noise mostly occurs due to electrical interferences [8]. 

 

       IV. FILTERING TECHNIQUES 

     A filter is a technique with which certain frequency 

components can be chosen or rejected. The spatial filter is 

one of the most important tools in image processing. The 

filters can be categorized into three types,   

Convolution-based filters -The convolution-based filters 

use spatial masks. The spatial mask is convolved with the 

given image to achieve the required smoothing or 

sharpening effect. 

Order-Statistics filters -Statistics filters arrange the pixels 

that are under the mask in the desired order. Then based on 

the algorithm, the rank is chosen as the resultant. 

Hybrid filters-Hybrid Filters use the concepts of ranking 

and convolution [3].  

 

In image preprocessing, it contains two important steps. The 

First step is to enhance the image and the second step is to 

reduce the noise in the image. In this section, it also 

provides different types of filtering methods like Mean, 

Median, Gaussian, Wiener filters. These filters are provided 

with different mask sizes and parameter values. 

A. Mean Filter 

The Mean Filter is a linear filter which uses a mask over 

each pixel in the signal. Each of the components of the 

pixels which fall under the mask is averaged together to 

form a single pixel. This filter is also called as the average 

filter. The intensity of every pixel in the image is replaced 

with the mean value of the intensity of its adjoining pixels. 

The new value of intensity of a pixel (i, j) of an image I is 

given by 

 

𝐼 𝑖, 𝑗 =
1

𝑀
 𝐼 𝑥, 𝑦  𝑥 ,𝑦 ∈𝑁                                     (9) 

 

Where M represents the number of neighborhood pixels in 

N. This operation can be implemented using a convolution 

mask in which all coefficients have value 1/M [9]. 

 

 

B. Median Filter 

The Median Filter is a nonlinear signal processing technique 

that is used for noise suppression in images. The procedure 

for implementing the median filter is as follows (1) Read the 

pixel value (2) Sort the list (3) Choose the median, that is, 

the central value. This value replaces the central pixel of the 

mask. Then move the window by one pixel and repeat the 

process. Repeat the process until the entire image is 

processed. Let y be a pixel location and w as neighborhood 

centered on location (m,n) in the image, therefore median 

filter is given by Equation 10, 

 

 𝑓  𝑥, 𝑦 = 𝑚𝑒𝑑𝑖𝑎𝑛 (𝑠,𝑡)∈𝑆𝑥𝑦 {𝑔 𝑠, 𝑡 }                (10) 
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Where Sxy is the set of coordinates in a rectangular sub-

image window of size N centered at the point. The median 

filtering process computes the average value corrupted 

image g(s,t) in the area defined by Sxy. The value of the 

restored image at any point (s,t) is simply the median 

computed using the pixels in the region defined by S [6].  

C. Gaussian Filter 

Gaussian filters choose the weights of the mask according to 

the shape of a Gaussian function. The filter takes a weighted 

sum of the pixels in a neighborhood. The weights depend on 

the spatial distance and on the intensity of the pixels. Due to 

the way the weights are calculated we can archive the effect 

of edge-preserving while still averaging and getting rid of 

the noise [3]. The most general function formula is: 

                                                                                                                                                                             

          G(x) = 
1

𝜎 2𝜋
𝑒
− 

(𝑥−𝑎)2

2𝜎2                                (11)                                                                                                                                        

Where parameter (a) which is called distribution mean, and 

σ is the width of the Gaussian function. Choose a value of 

σ; substituting the values in the exponential equation gives 

the mask weights infractions. 

D. Wiener Filter 

 

The Wiener filter is an optimal filter which is used to 

remove noise and restore the image. It can be used to finds 

an estimate 𝑓 (x,y) of the original image f(x,y) by 

minimizing the mean square error [3]. 

 

         V. QUALITY MEASURES 

 

Digital image filtering techniques are examined with 

various quality metrics like Peak Signal Noise Ratio 

(PSNR) and Mean Square Error (MSE). This measures will 

express the quality of the original image with processed 

image. when the PSNR value is high the MSE value should 

be low for the better quality of the processes image [10]. 

 

A. Peak Signal Noise Ratio 

The PSNR is defined as the ratio between the maximum 

possible power of a signal and the power of corrupting 

noise that affects the fidelity of its representation.The 

PSNR between two images in terms of decibels (dBs) is 

given by 

 

PSNR=10log10(255
2
/MSE)db                         (12)     

                         

B. Mean Square Error 

The MSE is also called as reconstruction error variance or 

distortion and it is defined as difference between the 

original image and the reconstructed image as given as 

 

  MSE(db)=10log10[1/N*N (𝑋𝑖
𝑁∗𝑁
𝑖=0 − 𝑌𝑖   )

2
]     (13) 

 

VI. RESULTS AND DISCUSSION 
 

The following Figure 5 shows the result of various 

filtering techniques of Tamil Brahmi inscription image 

with 3*3 mask and 7*7 mask. 

 

 
Fig. 5. Image Enhancement using filtering techniques 

In this research paper, Tamil Brahmi inscription image is 

taken as input and tested by using different types of filters. 

This experiment was developed using Matlab. Before 

recognizing the script, image enhancement and restoration 

of the image are important. In this experiment, we have 

chosen four types of filters like Mean, Median, Gaussian, 

Wiener and also salt and pepper noise is used. PSNR and 

MSE values are calculated to check the quality of the image 

after the filtering techniques applied on the image. Here, 

sample image was tested by using four filtering techniques 

with 3*3 mask and 7*7 mask.Table 1 Shows the result of 

PSNR and MSE.  

From Table 1, it is observed that PSNR value is high and  

MSE value is low for median filter.From this analysis, the 

median filter is better than other filters.  

 

TABLE 1 : Comparison of various Filtering Techniques 

 

 

 

Filters 
       3*3   Mask       7*7  Mask 

PSNR MSE PSNR MSE 

Mean 31.64 44.86 31.55 45.84 

Median 40.27 6.15 35.17 19.91 

Gaussian 33.40 29.91 33.24 31.03 

Wiener 29.44 74.53 29.16 79.40 
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The following chart shows the performance of filtering 

techniques with PSNR and MSE values. 

 

 
 

Fig. 6.The Comparative analysis of PSNR and MSE value 

of Tamil Brahmi Inscription image for 3×3 mask. 

 

 
 

Fig. 7. The Comparative analysis of PSNR and MSE value 

of Tamil Brahmi Inscription image for 7×7 mask. 

                  VII.CONCLUSION 

In this analysis of image filtering, the different types of 

filtering techniques are applied and tested on inscription 

images. In this paper, to find out the best filtering technique, 

PSNR and MSE values are calculated. From this 

experiment, we conclude median filter is best filtering 

technique for inscription images. Because PSNR value of 

median filter is high than other filters and also the MSE 

value is low than other filters. The main aim of this paper is 

to find out the best filtering technique for inscription 

images. 
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