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ABSTRACT 
A method for sharpening of images by grid warping is proposed in this paper. This method is used for 

warping the uniform grid of the images in which every pixel around the blurred edge will movecloser to the edge of 

the image and it depends on the blurriness of the images. Then the pixel can be resampled from the warped grid, so 

the original pixel grid can be obtained. The advantage of this method is that only approximate value of the edge blur 

is required instead of accurate estimation of blur kernel. Image warping method does not vary the pixel values but it 

only moves the pixels. By using, synthetic volume images and real micro CT images the effectiveness of this method 

can be demonstrated. This technique can preserve the textures of the image while making sharper edges. This method 

does not increase the noise level. 
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1. INTRODUCTION 

Image processing plays a major role in digital image processing, and it can also be referred as optical and 

analog image processing. Image processing deals with all algorithm which takes input as image and it provides output 

as an image (Gayathri & Kavitha, 2015). Image processing also includes the following features like image display 

and printing, image editing and manipulation, image compression, image enhancement, feature detection (Kavitha 

& Palanisamy, 2013). Computer graphics and Computer vision are closely related to image processing. Images are 

manually made from physical models of objects in computer graphics, surroundings, and lighting effects, natural 

scenes were not taken into an account, as in animated movies (Mohanapriya & Vadivel, 2013). Computer vision, on 

the otherhand, is often considered high-level image processing out of which a machine or computer or software 

intends to decipher the physical content of an image or a sequence of images. Example: videos or 3D full-body 

magnetic resonance scans (PalanivelRajan, 2014). Technologies like modern sciences images are gaining much 

broader scopes. Sharpening is used to increase the sharpness of the image. It can be used to emphasize the texture 

and to draw the viewer’s focus. The sharpness can be increased by increasing the acutance of the image (Palanivel 

Rajan, 2010). 

In general, the sharpening of an image can be done by the following steps: a) find the second derivative of 

the original image by using Laplacian filter.b) The differentiated image so obtained in the above step is added with 

the original image to achieve the sharpened image (Palanivel Rajan & Dinesh, 2015). There is another method 

available for the sharpening of image is unsharp masking which is commonly used in printing and publishing 

industries. An image can be processed in several ways using several techniques to improve the quality of the image 

(Palanivel Rajan, 2016). Image processing is classified into two types; they are analog image processing and digital 

image processing (Palanivel Rajan, 2012). Analog image processing operation is performed on analog signals 

(Palanivel Rajan & Sheik Davood, 2015). In this process, the electrical signals are varied and images are obtained 

for example: Television image. Digital image processing is more advanced than analog image processing and it has 

wide range of applications (Palanivel Rajan & Sukanesh, 2012). Digital image processing operation is done on digital 

image. Image sharpening is performed to get a resolved image (Palanivel Rajan & Sukanesh, 2013). 

Previous Work: Manipulation of multi-dimensional signal with systems is made possible by modern digital 

technology. The systems may range from simple level digital circuits to advanced level parallel computers. The 

manipulation goals can be divided into three groups: a) Image processing, b) Image analysis, c) Image understanding. 

In image processing simple processing technique is carried out in which the image is given as input and the processed 

image is taken as output (Palanivel Rajan, 2012).  In image analysis, the image is given as input and the measurement 

of the image is taken as output. In image understanding, the image is given as input and the high- level description 

form of the image is taken as output. Image understanding techniques uses different fundamental than the other 

techniques (Palanivel Rajan & Vivek, 2016).  

In real world image is considered to be function of two real variables. It can be showed with an example 

a(x,y) in which a- amplitude with real coordinate position (x,y). Sub-images are there in image and they are called 

as regions of interest or simple regions (Renuka & Kavitha, 2013). The images contain objects collections and that 

can be a basis for a region. For a selected regions specific image processing operations can be applied and that is 

possible in sophisticated image processing system. When the acutance value of an image is increased then the 

sharpness of an image is also increased apparently(Sridevi & Prasannavenkatesan, 2016). Motion blur is suppressed 

in one part of the region in image and in the other part of the region in the image color rendition is improved. In an 

image the amplitudes will be either integer numbers or real numbers. During image forming processes, photon is 

counted from the signal which contains amplitude and that is quantized inherently. On other hands, the image forming 
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procedures in magnetic resonance imaging, a complex number is yielded in direct physical measurement as real 

phase and real magnitude (Sundaravadivu and Bharathi, 2013).  

Characteristics of image operations:There was more number of ways to characterise and classify the operations of 

an image. The characteristics of an image are determined to identify the type of result associated with the given type 

of operation which may even lead to some sort of burdens. There are three types of operations: a) Point, b) Local,   

c) Global. The characteristics of point are defined as the specific coordinate of the output value is dependent at the 

same coordinate on the input value (Vivek, 2016). The generic complexity or pixel for point is constant. The 

characteristics of local are defined as the specific coordinate of the output value is dependent on the neighbourhood 

of the same coordinate on the input value. The generic complexity or the pixel for local is 𝑃2. The characteristics of 

global is defined at a specific coordinate of the output value is dependent on every values of the given input image. 

The generic complexity or the pixel for global is 𝑁2. 

 
Fig.1. Various operations performed in an image 

Table.1. Characteristics of various operations in an image 

Operation Characterization Generic complexity/pixel 

Point The output value at the specific coordinate is depend only on the 

input value at the same coordinate 

Constant 

Local The output value at the specific coordinate is depend only on the 

input values in the neighbourhood of that same coordinate 
P2 

 

Global The output value at the specific coordinate is depend  on all the  

value at the input image 
N2 

Types of Neighbour Hoods: In modern digital image processing neighbourhood operations place an important role. 

Neighbourhood operation is used to know how the samples of the image is obtained and it is also used to relate many 

neighbourhoods and from that an images can be processed (Vivek & Palanivel Rajan, 2016). There are two types of 

sampling:Rectangular sampling and Hexagonal sampling.    

In rectangular sampling, a rectangular grid is placed above the image and from that the images are sampled. 

In hexagonal sampling, a hexagonal grid is placed over above the image and from that the image is sampled.  

  
Figure.2. (a) Rectangular sampling (b) Hexagonal sampling 

Importance of phase and amplitude:In Fourier transform, both phase and magnitude are considered for complete 

reconstruction. To restore the image magnitude information or phase information is needed.  

   

Figure.3a. Original Figure.3b. Log(ǀ(A,Ψ)ǀ) Figure.3c. Φ(Ω,Ψ) 
Figure.3a, represents the original image a[m,n] and Figure.3b, represents the magnitude Log(ǀ(A,Ψ)ǀ) which 

is in the scaled form. Figure.3c, represents the phase Φ(Ω,Ψ).To restore the image solely is used. When Figure.3a is 

recovered solely, on the basis of magnitude information the output is so obtained and is shown in the Figure.3a. 

Similarly, when the image is recovered on the basis of phase information, the output will be different from the above 

case and is shown in the Figure.3b.  
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Figure.3d. Magnitude of an image    

Φ(Ω,Ψ)=0A(Ω,Ψ)=Constant 

Figure.3e. Corrupted image 

In the figure.3d, only the magnitude of the image is undetermined and it has a severe dynamic range problem. 

In figure.3e, only the phase of the image is insufficiently recognizable i.e., the quality of the image is destroyed 

severely.  

Counter representation:Several compact representations are available while considering a region or object that can 

manipulate and measuring an object. By explaining its contour many techniques exists to describe the region or 

object.  

 
Fig.4. Representation for the digitization of a pixel in the image 

Issuses in Blur Kernel:During image deconvolution, image sharpening is the greatest problem in it. In such case 

the convolution of original image is used to model the blurred image in which the original image is associated with 

some blur kernel. Thus during the estimation of blur kernel, even the slightest error in the blur kernel may produce 

strongest deviation in the output images (Vijayprasath & PalanivelRajan, 2015). For estimating the whole image in 

blur kernel we need accurate measurements and we should perform deconvolution method. Instead of performing 

deconvolution method, the uniform grid in the images is warped and by doing this method, the pixels which are the 

neighbours of the blurred edges move nearer to the edge.By using blur kernel we are facing more problems during 

image deblurring. So, we are moving to grid warping by which we can get the output image similar to that of input 

image.  

Grid Warping:The proposed method, grid warping is widely used for image enhancement. Grid warping can be 

done in 1D, 2D or even in 3D images. From the differential equation solution, grid warping method can be 

implemented. The differential equation solution can change the pixels in the edge neighbour closer to the edges so 

that the areas in the edges are stretched. By using the local measures of the image, the grid warping method is 

implemented. The measures of the images are performed for each row and column of the image so that it is prevented 

from shifting the order in sequence. It will produce  changes in the edge direction but it does not produce noise or 

any edge overshoot. Warping method protects the contours for enlargement process and it joints the coordinate points 

of the signal amplitude with biasing technique.  

In one dimensional edge sharpening the edges are approximated by using a function H(x) which is calld as 

step- edge function and a Gaussian kernel whose standard deviation σ. 

H(x)=1, when x≥0,H(x)=0, when x≤0,𝐸𝜎(x)=[H*𝐺𝜎](x). 

2D Grid Warping:The grid warping for two dimensional images follows the following procedures: 

The blur levels  for the edges are estimated (From Gaussian filter’s average standard deviation). 

The distance to the neighbour edge point is computed for every pixels in the neighbourhood of the edge. 

By using the above found distances the vector field of displacements should be computed. 

Finally, the image is interpolated from the warped grid to the old uniform grid.       

𝑈𝜎,𝛼[I] = (1+α)I – αi * 𝐺𝜎 . 
Given values: α, 𝑈𝐸 , 1-dimensional edge profile 𝐸𝜎𝑂(x). 

For σ = 𝜎𝑚𝑖𝑛 to 𝜎𝑚𝑎𝑥 step 𝜎𝑠𝑡𝑒𝑝 

Compute 𝑈𝜎,𝛼[𝐸𝜎𝑂] (x),   find local maxima 𝑥𝑚𝑎𝑥𝜎 of 𝑈𝜎,𝛼[𝐸𝜎𝑂] (x),                          

If 𝑈𝜎,𝛼[𝐸𝜎𝑂](𝑋𝑚𝑎𝑥𝜎) ≥ 𝑈𝐸  

Result = σ,   Stop cycle. 

Output: Result. 
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Result Comparision:In the previous existing models, there was a serious of disadvantages such as the operation 

counts required for the sharpening process is very high. The vertical and horizontal difference makes this method 

very complex. 

Table.2. Result Comparision 

Operations APU MPU/DIV ABS COMP 

HVD ≤2 0 ≤2 ≤2 

Low pass filtering 7 0 0 1 

Edge sharpening 9 4 0 1 

Thus by using the grid warping technique, the number of operations required for the sharpening process is 

reduced by the differential equations and is explained above in which the blurred pixels the moved towards the edges 

of the image and it provides an effective way to sharpen the image.  

2. CONCLUSION 

In this paper, we aimed to sharpen the images by an advanced technique which enhances the quality of the 

image in a simple method. The drawbacks in the previous proposed method can be eliminated by using grid warping 

method the pixels in the images are sharpened and noise is not produced by using grid warping. Grid warping method 

is mostly used in medical fields. 
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