
 

 

    1965 | International Journal of Current Engineering and Technology, Vol.4, No.3 (June 2014) 

 

Research Article 

International Journal of Current Engineering and Technology    
E-ISSN 2277 – 4106, P-ISSN 2347 - 5161  

 ©2014 INPRESSCO
®

, All Rights Reserved 

Available at http://inpressco.com/category/ijcet  

Image Sharpening by Combining Edge Detection and Image Transformation 

Salonika Kansal
Ȧ*

 and Gurpreet Kaur
Ȧ
 
 

 

ȦCSE, Chandigarh University, Mohali India 
 

Accepted 28 May 2014, Available online 01 June 2014, Vol.4, No.3 (June 2014) 
  

 

Abstract 

  

Sharpening of the image is done to improve image contrast and brightness. This make image clearer and informative 

also image become more pleasant to human eye. A large number of algorithms have been designed for this purpose like 

Unsharp masking, Gaussian filters, Stationary Wavelet transform etc. In this study we proposed an algorithm that 

combines Stationary Wavelet Transform and Unsharp Masking (SWT-UM) Results of the amount of sharpening of an 

image are measured by using the percentage of rise in values parameter. We observed that there is enormous sharpening 

in image reproduction by using our proposed algorithm. 
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1. Introduction 

 
1
 An image may be define as 2-D function of f(x,y), where x 

and y are the spatial coordinates and amplitude of  f  at any 

pair of coordinates (x, y ) is called the intensity or gray 

level of the image at that point (Gonzalez,2002). Many 

processing steps are required to recognize a visual object 

by means of the computer like image acquisition, 

preprocessing, feature extraction and selection, learning 

and classification. A digital image is composed of large 

number of elements referred as picture elements, image 

elements, pels and pixels. In digital image processing 

input is an image and output is processed image (Mario 

Köppen et al,2006). Processed images may not be of good 

quality, image enhancement is to improve the visual 

appearance of an image through the sharpening of image 

features. Large number of algorithms has been proposed 

for this purpose like SWT (X. H. Wang et al,2003) , DWT 

and Unsharp masking (Andrea Polesel et at,2000). In 

linear Unsharp masking method a fraction of high pass 

filtered image input is added to the original data of image 

to obtain an enhanced image.  

 As the noise and other noise fluctuations are less in 

bright regions of an image so they processed more 

enhanced image where as in darker regions, the 

enhancement is suppressed since it might worsen the 

image quality. (Andrea Polesel et al,2000)  proposed 

Image enhancement via adaptive Unsharp Masking. This 

algorithm employs two directional filters and coefficients 

of these are updated using a Gauss–Newton adaptation 

strategy.( Hasan Demirel et al,2011) proposed Discrete 

Wavelet Transformation (DWT) image enhancement 

technique decomposes the input image into different 

subbands referred to as low–low (LL), low–high (LH), 
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high–low (HL), and high–high (HH). The drawback of 

DWT that was their non invariance in time/space, that 

means the coefficients of a delayed signal were not a time-

shifted version those of the original signal. So SWT(X. H. 

Wang et al,2003) this was introduced in 1996 to improve 

the power of wavelet in signal de-noising by decomposing 

wavelet time invariant. (Chi-Man Pun et al ,2013) 

proposed Stationary Wavelet Transform (SWT) domain, 

which is shift invariant to calculate approximation 

coefficients.  

 (Guang Deng, 2011)  proposed A Generalized Unsharp 

Masking Algorithm to enhance and sharpen the image. 

(Mariví Tello Alonso et al, 2011)  proposed multi scale 

algorithm for the unsupervised extraction of the most 

significant edges. This method was based on wavelet 

transform to enhance edges and the adaptive capability of 

this method that there is no need of a priori knowledge or 

settings is a useful feature in view of its integration in an 

unsupervised chain.  (Ahmed Zaafouri et al, 

2011).Proposed an Unsharp masking for contrast image 

enhancement main idea was to enhance dark and bright 

area of an image. To reduce the noise effect a mean 

weighted high pass filter is used for edge extraction. 

 In this paper, sharpening of digital image had been 

proposed by combining the edge detection and image 

transformation techniques. Sharpening alters the 

perceptual quality without changing the content of a 

digital image. We proposed an algorithm that combines 

transformation technique and edge detection. The 

combination of Stationary wavelet transforms and 

Unsharp Masking (SWT-UM) proves an efficient 

algorithm for sharpening a digital image.  

 The remainder of this paper is organized as follows. In 

Section 2, a formal analysis of the artifacts had been 

presented; Section 3 briefly, presented the sharpening 

detection algorithm, followed by the simulation results for 
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proposed algorithm in Section 4. Section 5 described the 

conclusions. 

 

2. Artifacts Analysis 

In this section, we discuss artifacts which are generated by 

Appling Unsharp Masking (UM) and Stationary Wavelet 

Transform (SWT) on digital image 

 

2.1 Unsharp Masking Method(UM) 

The basic fundamental of Unsharp Masking is to subtract a 

low-pass filtered signal from original signal. We can 

achieve same results by adding a scaled high-frequency 

signal to its original signal. The basically UM is used to 

enhance high-frequency portion of an image that contain 

fine details as well as noise and sharp details of an image. 

UM enhance the fine details and also amplifies noise also 

enhance edges at the same time (Karen Panetta et al, 

2011). The Unsharp mask technique (UMT) 

mathematically described as  follows: 

    ,  ,  .      ,   –) ( ) [ ( ) ( ],       1p mI y A I o x y I x y ox y I x  

Where  ,oI x y  and  ,pI x y  are the values of the 

picture  ,x y  on the original and processed image, also 

 ,mI x y  is the blurred version of original image. 

 

2.2 Stationary Wavelet Method (SWT) 

 

The basic principals of SWT method can be described as, 

at each level when the high-pass and low-pass filters are 

applied to data, two new sequences have the same length 

as the original sequence. The outputs of decomposition 

filters in all decomposition levels are not downsampled. 

Filters at each level are modified by padding them out 

with zeros. Translation invariance is achieved by 

removing the downsamplers (X. H. Wang et al,2003). 

Following figure1 describes the decomposition step for an 

images here Gn and Hn are low pass and high pass filters: 

 
Fig.1 2-D SWT 

 

3. Proposed Algorithm 

In this section, an algorithm that combines both 2D-SWT 

transform and Unsharp Masking had proposed. After 

applying 2D-SWT the approximation (CA) and detail 

coefficients (CH, CV, CD) had achieved. Then each of the 

coefficients was processed with UM. New coefficients 

(CA’, CH’, CV’, CD’) had achieved after processing 

though the UM. The main purpose of using UM on the 

transform is to obtain the high-frequency spatial detail. 

The complete process is shown in figure 2 

 
 

Fig.2 Proposed algorithm 2D-SWT and UM to compute 

the Sharpeners of Image. 

 

4. Simulation Results 

 

Simulation results are presented in this section to validate 

the performance of the proposed algorithm for enhancing 

the sharpness of an image fig. 3 shows original image fig. 

4 shows sharpen image after processing with UM and fig. 

5 shows sharpen image after processing with SWT-UM. 

 

 
 

Fig.3 Original Image 

 

 
 

Fig.4 Sharpen image after processing with UM 

 

 
 

Fig. 5 Sharpen image after processed with SWT-UM 
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4.1 Analysis at Pixel Level 

Coefficient values are observed before and after 

processing with UM, SWT-UM in fig. 6-9 ,a sample 

image of  white house has been  taken to perform all the 

operations and small part for observation inside the 

rectangle has an edge. The values of pixels inside the 

selected rectangle are shown in table 1.1-1.3. Change in 

pixel values are distinguished by red and blue color. Red 

values in the table presents low frequency elements left to 

the edge of building and blue values represents the edge. 

 

 
 

Fig. 6 Cropped Original image 

Small potation of the image is selected to calculate rise in 

value parameter.  

 

4.2 Rise Value Parameter  

 

The rise in value of edge was used to measure sharpness in 

an image, for example in this work average of red value 

just along with the boundary and similarly the average of 

blue values was taken. Then percentage of rise in value 

along the boundaries was calculated. Here more was the 

percentage rise, more was the sharpness of image.       

 

Table 1.1: Values of pixels in a small part of original 

image 

 

 
 

Average value of red values in 6th column (Avgred) = 

149.4615 

Average value of blue values in 7th column (Avgblue) = 

168 

Percentage of rise in values (Prise)  = ( Avblue – Avred) × 100 

Avred       

                                                        = (168 -149.4615)× 100 

                                                           149.4615 

                                      = 12.40% 

 

4.1.1 Sharpening in UM 

Fig 7 shows the sharpen image of original image after 

processing with UM method and table 1.2 shows the 

corresponding values of pixels. 

 

 
 

Fig.7 Cropped Sharpen image processing with Unsharp 

Masking (UM) 

 

Table 1.2: Values of pixels in a small part of image 

processed with UM 

 

 
 

Average value of red values in 6th column (Avgred) = 

135.1538 

Average value of blue values in 7th column (Avgblue) = 

160.0769 

Percentage of rise in values (Prise) = ( Avblue – Avred) × 100 

                                           Avred 

     

        = (160.0769 – 135.1538) × 100 

                                                 135.1538 

       =  18.44 % 

 

4.1.2 Sharpening in SWT-UM 

Fig 8 and fig 9  shows the 1-level 2D-DWT of original 

image and sharpen image after processing with SWT-UM 

and Table 1.3 shows the values of pixels of the small part 

of the image taken under observation. 

 

 
 

Fig.8 1 level, 2D SWT of original image 
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Fig.9: Sharpen image after processed with SWT-UM 

 

Table1.3: Values of pixels in a small part of image 

processed with SWT-UM 

 

 
 

Average value of red values in 6th column (Avgred) = 

0.526631 

Average value of blue values in 7th column (Avgblue) = 

0.743283 

Percentage of rise in values (Prise) =  ( Avblue – Avred) × 100 

                                           Avred 

           = (0.743283-0.526631) × 100 

                          0.526631 

         = 41.13% 

Using rise value parameter, it was observed that there was 

12.40%, 18.44% ,41.13%  rise in values near the edge of 

original sample image, image after processing with UM 

and image after processed with SWT-UM respectively. 

There was enormous increase in percentage of rise in 

value parameter after processing with our proposed 

algorithm (SWT-UM). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Conclusions 

 

In this study we have proposed an algorithm that combines 

SWT and UM to sharpen image coefficients. Simulation 

results show that our proposed algorithm works extremely 

well. The results also show SWT-UM has better 

performance then individual UM. We examined the 

sharpness efficient of our proposed algorithm at pixel level 

and this was compared with existing UM technique. We 

observed that there was 12.40% percentage rise in value 

parameter in original image . After processing with UM it 

increases to 18.44% .finally after processing with SWT-

UM this percentage increase up to 41.13%. This is more 

efficient then UM. 
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