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ABSTRACT 

Document Image is an electronic form of paper documents it 

is a combination of handwritten, Machine printed texts, 

pictures, office documents and graphs etc. Noise reduction in 

document image is important to maintain the quality of 

images for further processing and analysis. Noise is added 

into an image during the time of image acquisition. Once 

image is captured, image pre processing is necessarily done to 

correct and adjust the image for further analysis tasks such as 

segmentation, text classification etc. Salt and Pepper noise 

from document images is randomly scattered white or black 

(or both) pixel over the image. Normally the filters are used to 

improve the image quality, suppress the noise. In this paper 

median filtering technique is proposed for removing salt and 

pepper noise from various types of document images and its 

performance is analyzed using Peak Signal to Noise Ratio 

(PSNR). 
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1. INTRODUCTION 
Researches on automatic processing and analysis of document 

images have been rapidly increased during the past few years. 

Document Image Analysis, including pre processing and 

segmentation, form processing, handwriting recognition, line 

drawing, map processing, and contextual processing. The 

document acquisition is the process of obtaining an electronic 

image of a paper-based document. In most cases a flat-bed 

scanner is used, however in digital libraries also book 

scanners can be considered, whereas in recent years portable 

devices such as digital cameras and mobile phones are used as 

well. Pre-processing operations in document image analysis 

transform the input image into an enhanced image more 

suitable for further analysis. Image-to image transformations 

in Document Analysis and Recognition (DAR) belong to four 

main classes: Filtering [1], Geometrical Transformations (e.g. 

skew detection), Object Boundary Detection and Thinning. 

The filtering transforms the input into an image whose value 

in a generic position (i, j) is usually a function of the input 

values in a neighborhood of the point (i, j). The three main 

classes of filtering operations in DAR are binarization, noise 

reduction, and signal enhancement [3]. 

Noises in an image are small, unwanted random pixels in an 

image where the surrounding maximum numbers of pixels are 

different values. This paper is discussing about one of the 

most popular noises in an image is the salt and pepper noise 

[4]. Noise in an image will decrease the performance of 

information of that image. Noise reduction is used to recover 

the ideal image from a degraded copy of an image. This paper 

attempts to remove Salt and Pepper noise removal in various 

types of document images. 

The section II has an overview of Document Image. In section 

III the discussion is made about salt and pepper noise in 

section IV the discussion is made about Median Filters. In 

section V is about the experimental results and section VI has 

the conclusion of this paper. 

2. DOCUMENT IMAGES 
Document Image [9] is an electronic form of any paper 

document it is a combination of handwritten, Machine printed 

texts, pictures, Historical documents and graphs. Document 

images often contain mixed types of information’s such as 

invoices, bank documents, business letters and checks. While 

scanning a paper document or capturing documents using 

cameras, the result image may contain noise from dirtiness on 

the page during the acquisition process. This noise may hide 

the translation of the image into ASCII characteristics while 

performing optical character recognition. It may also degrade 

an image such that key characteristics are damaged. So these 

types of images need noise reduction for further classification 

and segmentation 

3.   SALT AND PEPPER NOISE IN       

       IMAGES 
There are assorted types of noise [4][7] that can distort the 

appearance of document images. Few of them are 

(a) Gaussian Noise 

(b) Speckle Noise 

(c) Salt & Pepper noise 

(d) Periodic Noise  

Gaussian Noise is caused by random fluctuations in the signal 

it is modeled by random values added to an image. Speckle 

noise can be modeled by random values multiplied by pixel 

values of an image. Periodic noise is appearance when signal 

is subject to a periodic, rather than a random disturbance. Salt 

and pepper noise is also known as Impulse Noise. This noise 

can be caused by sharp & sudden disturbances in the image 

signal. Its appearance is randomly scattered white or black (or 

both) pixel over the image.  The main challenge in removing 

salt and pepper noise from binary image is due to the fact that 

image data as well as the noise share the same small set of 

values (either 0 or 1), which complicates the process of 

detecting and removing the noise.   
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4. MEDIAN FILTER 
Normally filters are used to remove noise from images. There 

are variety of filters[2] are available for salt and pepper noise 

removal. Filters are classified into two major types 

a) Linear Filters 

b) Non-linear Filters 

Linear filters too tend to blur sharp edges, destroy lines and 

other fine image details, and perform poorly in the presence of 

signal-dependent noise. With non-linear filters, the noise is 

removed without any attempts to explicitly identify it. Median 

filtering is a common image enhancement technique for 

removing salt and pepper noise. Because this filtering is less 

sensitive than linear techniques to extreme changes in pixel 

values, it can remove salt and pepper noise without 

significantly reducing the sharpness of an image[6].   

Median Filter :  Med{I,Z}(P) =  median { I(q)}                   

          qɛ supp(Z+p) 

This can be computed as   

1. Let I be a monochrome (1-band) image. 

2. Let Z define a neighborhood of arbitrary shape. 

3. At each pixel location, p = (r,c), in I … 

  select the n pixels in the Z-neighborhood of p, 

 sort the n pixels in the neighborhood of p, by 

value, into a list L( j) for j = 1,…,n. 

4. The output value at p is L(m), where M= [n/2] +1. 

The median filter considers each pixel in the image in turn 

and looks at its nearby neighbors to decide whether or not it is 

representative of its surroundings. Instead of simply replacing 

the pixel value with the mean of neighboring pixel values, it 

replaces it with the median of those values. The median is 

calculated by first sorting all the pixel values from the 

surrounding neighbourhood into numerical order and then 

replacing the pixel being considered with the middle pixel 

value. Median filtering can preserve discontinuities in a step 

function and can smooth a few pixels whose values differ 

significantly from their surroundings without affecting the 

other pixels. 

5. EXPERIMENTAL RESULTS 
The peak signal-to-noise ratio (PSNR) is the ratio between a 

signal's maximum power and the power of the signal's noise 

[8]. Researchers commonly use the PSNR to measure the 

quality of reconstructed images that have been enhanced or 

compressed. Each picture element (pixel) has a color value 

that can change when an image is compressed and then 

uncompressed. Signals can have a wide dynamic range, so 

PSNR is usually expressed in decibels, which is a logarithmic 

scale. 

To assess the performance of the proposed Median Filter for 

removal of Salt & pepper noise standard performance indices 

are defined as follows: 

Peak Signal to Noise Ratio (PSNR): It is measured in decibel 

(dB) and for Gray scale image it is defined as:  

 PSNR = 10 log 10 (2552 / MSE) dB                     --(1) 

In the equation “(1)”, Where Mean Square Error (MSE) is the 

mean square error between the original and the denoised 

image.  MSE = 1/mn [ΣΣ (I(i,j) - K(i,j))^2] 

Where I and K are matrices that represent the images being 

compared. The two summations are performed for the 

dimensions "i" and "j." Therefore I(i,j) represents the value of 

pixel (i,j) of image I. 

The higher the PSNR in the restored image, the better is its 

quality. In this paper five images are experimented. The 

quantitative results have been given in Table-I for the 

different types of document images. 

Table 1 MSE, PSNR Value for different types of document 

images 

S.No. Image MSE PSNR 

1.  Bank Cheque 1.94 44.13 

2.  Hand Written 1.81 42.37 

3.  Machine Printed 1.96 45.23 

4.  Historical  1.33 36.50 

5.  Office document 1.54   39.61 
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Fig. 1.Comparison of different types of document images with noise   density = 0.02, noise density = 0.05  and final result with 

median filtered (a) Bank Cheque image  (b) Historical  document (c) Handwritten document (d) Machine printed document  

(e) Office document 
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Fig. 2. Comparative graph of different images. 

6. CONCLUSION 
This paper attempts to remove Salt and pepper noise from 

different types of document images using median filter. The 

performance of the median filter with these images are 

compared and analyzed according to its PSNR value. From 

the performance analyses median filter gives better 

performance and results over handwritten document with 

clear background when compared to other bright and dark 

background document images. 
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