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 

Abstract— In this paper, we presented a simple and dynamic 

wavelet-based algorithm for Enhancement of salt and pepper 

noise image. Five step of methods are followed here (Adding salt 

&pepper noise, Denoising, Decomposition, Sharpness  

Estimation,  and  Filtering) First Adding noise and then  

Denoising  is  done using  medfilter on  the  input  images. After 

that it is decomposing to the input image thru a 3-level separable 

Discrete Wavelet Transform. And log-energies of the DWT 

sub-band are also computed. This proposed method is the 

fastest, accurate and simplest, and best-performing techniques 

for the sharpness estimation rather than other. 

General Terms– Discrete Wavelet Transform, image noise, 

sharpness estimation. 

 

Index Terms— Salt & Pepper noise, Denoising, 

Decomposition, DWT, Image Sharpness, Wavelet 

Decomposition. 

 

I. INTRODUCTION 

  A useful goal in image processing is to determine whether 

one image (region) appears sharper than another does. Many 

applications find sharpness measure a crucial factor for tasks 

such as main-subject detection, image quality assessment, and 

image restoration. We present a sharpness estimator; 

sharpness can be estimated by examining the energy in 

high-frequency bands. Here, we use a three-level separable 

discrete wavelet transform (DWT) and measure the 

log-energy of each DWT sub-band. Sharpness is estimated 

based on a weighted geometric mean of these log-energies. we 

will demonstrate, despite its simplicity, with the currently best 

performing techniques.  

II. DISCRETE WAVELET TRANSFORM 

Image Denoising is one of the most visible application of 

wavelets.  Discrete wavelet transform is one of wavelet 

transform for which wavelets are discretely sampled. DWT 

(Discrete wavelet transform is used for signal coding.  DWT 

procedure  decompose  an  image  into several  Sub-bands  

like  HH,  HL,  LH,  and  LL. All sub-bands gives different 

information. HH gives diagonal  information,  HL  gives  
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horizontal representation,  LH  gives  vertical  information  

and LL consisting of low frequency components means 

important  information.  In  next  step,  LL  is  further divided  

at  the  higher  levels  of  decomposition. The three level of 
decomposition are used in our paper. Graphically it can be 

represented as shown in following figure. 
 

 

Fig.1 DWT Two dimensional data 

 

III. IMAGE SHARPNESS ESTIMATION 

The algorithm uses the assumption that for the sharpness 

regions in the image, most of its energy will be distributed in 

the high-frequency subbands of the wavelet decomposition. 

The lower the level of wavelet subband or the higher the 

frequency, the more energy is distributed in that level. Thus, 

the sharpness measure is estimated from the log-energy in the 

high-frequency sub bands via wavelet coefficients.   

3.1 STEP 1: COMPUTE THE LOG-ENERGY OF EACH DWT 

SUB-BAND. 

Sharp image usually contain high-frequency then images 

which appear smooth .we first measure the log-energy of each 

sub band at each decomposition level as follows:  

       

                      

 

Where, Cn: no. of DWT Coefficients. 

The lowest resolution level LL is consisted as the 

approximation part of the original image. Neglecting LL Sub 

band at this level. The individual sub band log-energy is 

calculated through equation (1), (2) and (3).   

3.2  Step 2: Compute the Total Log-Energy at Each 

Decomposition Level.  

The total log energy present at each level of decomposition is 

given by following equation. 
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Where, TLE: The total log energy at each level of 

decomposition.  

W: The Weightage. 

XY ∈ {LH, HL, and HH} is the wavelet sub band.  

3.3  Step 3: Compute the Scalar Sharpness Index.  

To determine a scalar sharpness index we combining each 

TLEn. This is representing the overall sharpness of the image. 

 

Where, SSI: Scalar Sharpness Index  

                L: Factor 

               N: No.of Decomposition Levels  

And from equation 5 The Scalar Sharpness Index is calculated 

by combining each TLEn which represents the image’s overall 

sharpness. 

 

3.4  Step 4: Compute the Block-Based Scalar 

Sharpness Index. 

To determine a Block-Based Scalar Sharpness index we use 

to the SSI. For enhanced image output. 

   Where,       

Like SSI and BSSI can be used for filtering the image to give 

an enhanced image output. 

A  Scalar  of the  input  image  sharpness  is  computed  

through  the  weighted average  of  the  computed  

log-energies. Overall sharpness Index SSI is used as a 

filtering component and the image is filtered out to give the 

Sharpened Image. a Block  based  algorithm  is presented to 

determine the local perceived sharpness. The BSSI is 

calculated by taking the RMS of 0.01 of largest value of SSI 

which takes the no. of Block Size.  It  is  the  most  competitive  

and  simple  with  the  currently  best performing techniques 

for the sharpness estimation.  

IV. ENHANCEMENT PROCEDURE 

Steps for the enhancement of salt and pepper noise reduction 

are carried out as below: 

1. Take the original image.  

2. Checking Whether the INPUT Image is RGB or not If 

RGB then Convert into Gray Scale. 

3. Distort it with salt and pepper noise. 

4. Use the median filtering method to denoise the image. 

5. Convert Image to type double. 

6. Decomposition of Image The db1 filter is used. 

7. Compute a 3-level decomposition of the image using 

the db filters. 

8. Calculation of Total Log-Energy. 

 

 

 

 

V. FLOW CHART OF METHODOLOGY 

 

 
Fig.2 Flow chart 

VI. EXPERIMENTAL RESULTS 

In this Paper first we used three level of decomposition then 

we select the small area of image and we show to pixel image. 

And For filtering parameter, block based Scalar Sharpness 

Index (BSSI) of the original image is used. and  the  original  

image  is  filtered  out  to  give  the  enhanced  image. 
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Fig 3. Input Image   

                   

 
Fig 4. Pixel Region of selected input Image 

 

     
Fig 5. Salt & Pepper Noise Image 

 

 
Fig 6. Gray Scale Image 

  
Fig 7. Double Converted Image 

 

 

     
Fig 8. Pixel Region of Double Converted Image 

 

  Fig 9. Image after Block Based SSI 

 

 
Fig 10. Pixel Region of Image after Block Based SSI 

 



 

Enhancement of Salt and Pepper Noise Image using Sharpness Indexed Filtering  

 

                                                                                              348                                                         www.erpublication.org 

VII. CONCLUSION 

Enhancement of an Salt & Pepper Noisy Image is necessary task in 

image processing. Filters are used best for removing noise from the 

images. For the enhancement of salt & pepper noise images a 

Simple, Fast and Dynamic algorithm is presented. A Scalar Index 

corresponding to the input Images sharpness is computed through 

the log-energies after decomposition. salt & pepper noise  images  

are  taken  into consideration  and  the  Scalar  Sharpness  Index  

(SSI)  representing  the Images overall sharpness is calculated. This 

is used as a filtering component and the image is filtered out to give 

the Sharpened Image. Here a Block based algorithm is presented 

(BSSI) determine the block based sharpness and after filtering the 

image we get final result.  
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