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Abstract: The fundamental idea of image sharpening is to improve image contrast and brightness. Input signals are passed 

through high-pass filters. Wavelet coefficients provide high frequency coefficients of an image. For this purpose, a wavelet-

based algorithm was proposed that combines DWT (HAAR) and Unsharp Masking technique. Edge information of an image 

is obtained from wavelet coefficients. To generate the sharpen image, image components was processed with Unsharp 

Masking (UM). In this proposed algorithm experimental results enhance image quality. The amount of image sharpening 

was calculated with the percentage rise in the value parameter. Experimental observation show there was an enormous 

sharpening in image reproduction by using this proposed algorithm (DWT-UM). It was observed that there was a 7.47 % rise 

in the value parameter in original image whereas after processing with proposed algorithm, it was observed 30.59% rises in 

the value parameter. This proves that proposed approach is very efficient approach for sharpening an image. 
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I. INTRODUCTION 

Image sharpening is the process of manipulating images so that images become more suitable than the original image. 

Sharpening improves the visual appearance of images, though sharpening of image features such as edge or contrast. A large 

number of algorithms have been designed for this purpose such as Unsharp Masking, DWT (HAAR) and Laplacian filtering etc. 

where 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. A digital image is composed of 

a large number of elements referred as picture elements, image elements, pels and pixels [1]. Yeong-Hwa Kim et.al [2] 

proposed an image feature and noise adaptive Unsharp Masking (UM) algorithm that enhances local contrast of an image and 

also image detail without amplifying noise by statistically discriminating them which requires no information of the noise. 

Andrea Polesel et al. [3] 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. Liu Ying et al. [4] Proposed wavelet 

based image sharpening algorithm based on UM. The author correlates different wavelet coefficients to remove noise and set 

high frequency coefficients as the edge of the original image. 

In this paper, we proposed an algorithm that combines 2D-DWT (HAAR) and Unsharp Masking technique. This algorithm 

proves efficient algorithm than previous algorithms. In this paper, we examined the sharpness at pixel level. 

The remainder of this paper is organized as follows. In Section II, we present general DWT, in section III. UM techniques, 

Section IV briefly, presented the sharpening detection algorithm, followed by the simulation results for proposed algorithm in 

Section V. Section VI described the conclusions 
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II. DISCRETE WAVELET TRANSFORM (DWT) 

In DWT signal is decomposed line by line and column by column. In level 1 , 2D-DWT wavelet filter is convolved with 

both rows and column of the image results 4 subbands LL1 , LH1 ,HL1 ,HH1. For the next level same procedure is applied to LL1 

subband that turns into four sub-subbands LL2 , LH2 ,HL2 ,HH2 . To process J level this procedure iterates J times and we get 3* 

J +1 subbands. Figure 1 shows level 1 decomposition. 
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Fig 1: Level 1 2D-DWT  

III. UNSHARP MASKING (UM) 

Unsharp masking is a technique to highlight edges of the image. It is a three-step process firstly blurred copy of original 

image is created called mask image, Then the mask image is subtracted from original image finally result is added in original 

image. Blurring process reduces the high frequency content and does not change the density of the large area in which small 

details are contained. 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 [6]. 

IV. PROPOSED ALGORITHM 

This study proposed an algorithm that combines 2D-DWT (HAAR) and Unsharp Masking. Unsharp Masking was applied 

to obtain edge information. UM on the transform was used to obtain the high-frequency spatial detail coefficients. In this 

approach 2D-DWT was applied to obtain approximation coefficients and detail coefficients. Approximation coefficient 

represented as CA coefficient where as in detail coefficients we got horizontal (CH), vertical (CV) and diagonal (CD) 

coefficients. Then each of the coefficients was processed with UM. We obtain new coefficients (CA’,CH’,CV’,CD’). Complete 

procedure is shown in figure 2. 

 
Fig.2 Proposed algorithm 2D-DWT and UM to compute the Sharpeners of Image 
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V. SIMULATION RESULTS 

This section contains simulation results to validate performance of proposed algorithm. Here fig. 3 shows original image. 

Proposed algorithm was implemented on original results shown in fig. 4. This show sharpen image after processing with our 

proposed algorithm. Further amount of sharpness was calculated by percentage rise in pixel parameter. 

 
Fig. 3 Original Image 

 

 
Figure 5: Sharpen image after processed with proposed algorithm (DWT-UM) 

 

A. Analysis at Pixel Level  

Pixel values were observed before and after processing with proposed algorithm (DWT-UM). To analyze edge sharpness 

small part of image was selected represented in rectangle. The pixel values inside selected rectangle were represented in table 

1.1-1.2. Change in pixel value is distinguished by different colors red and black color.  
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B. Rise in Value Parameter  

The rise in value parameter was used to measure sharpness in an image. High frequency pixel values are edges. More the 

rise in pixel parameter more was the sharpness. In this study average value of red value just along the boundary and average of 

black values was taken.  

In fig .6 and 7 Small part was selected from original image and image processed with proposed algorithm was selected, and 

to calculate percentage rise in pixel value. Table 1.1-1.2 shows pixel values of selected rectangular part. 

 
Fig 6: Cropped Original image 

 

TABLE 1.1: Values of pixels in a small part of original image 

 

Average value of red values in 6th column (Avgred) = 108.166 

Average value of blue values in 7th column (Avgblack) = 116.25 

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

                                                                            Avred   

   

                             = (116.25 – 108.166) × 100 

                                                                     108.166 

                             = 7.47%   There was 7.47 % rise in value pixel parameter. 
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Fig 7: Cropped Sharpen image after processed with DWT-UM 

 

Table1.2: Values of pixels in a small part of image processed with DWT-UM 

 
 

Average value of red values in 6th column (Avgred) = 0.400372 

Average value of blue values in 7th column (Avgblack) = 0.522876 

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

                    Avred 

                            = (0.522876-0.400372) × 100 

                     0.400372 

               = 30.59% 

Here we got 30.59 % rise in value parameter. 
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It was observed that there was 7.47 % to 30.59 % rise in value near edge of original image and image after processing with 

our proposed algorithm. Our experimental results shows there was enormous increase in percentage rise in value parameter after 

processing with our proposed algorithm (DWT-UM).   

VI. CONCLUSION 

This study presented wavelet and Unsharp Masking based image sharpening algorithm. This algorithm makes use of 

correlation between different wavelet coefficients; we describe high frequency coefficients as edge of the image. Edge 

information of an image is obtained from wavelet coefficients. To generate the sharpen image, image components was 

processed with Unsharp Masking (UM). Experimental results show effectiveness of proposed algorithm. It was observed that 

there was a 7.47 % rise in the value parameter in original image whereas after processing with proposed algorithm, it was 

observed 30.59% rises in the value parameter. This proves that proposed approach is very efficient approach for sharpening an 

image. 
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