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Abstract:- X-Ray images are basically focusses on the 

internal part of human only for the purpose of taking a best 

treatment against any disease. But for this kind of 

treatment X-ray images are too degraded, here the scenario 

is to improve the quality of images with the help of 

morphological processing. The presence of several objects 

of adjacent/neighbor pixels values make the diagnostic 

process a very tough task. The scenario here for image 

enhancement is to upgrade the quality of an image. Here 

what we will do, we will consider a type of top-hat and 

bottom-hat operator that will use a concept of dilation and 

erosion for the improvement of images, and accordingly 

after this treatment we will found the best degraded image 

where the internal structure is quite visible for human eye. 

We will increase the contrast of our images and remove all 

kind of noises present in the image. X ray images basically 

designed only for diagnostic purposes and these kind of 

images must be highly visible for everyone. 
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I. INTRODUCTION 
 

X-Ray image processing provide the processing of digital 

images. Image processing activities, both the info and the yield 

are images. X-Ray Image Enhancement alludes to its 

applications i.e., Computer Assisted Diagnoses and treatment 

(e.g. Computer Assisted Surgery) are of expanding significance 

in present day prescription. X-Ray Image Processing is the 

specialty of looking at images for distinguishing proof and 

deciding on their essentialness. The majority of the X-Ray 

images have extremely poor difference and here the test is to 

hone them. The exertion on X-Ray image upgrade has been 
centered generally to enhancing visual view of images that are 

vague as a result of obscure in images. Edges are the portrayals 

of the discontinuities of image force capacities. For processing 

these discontinuities in an image. X-Ray image improvement is 

a vital work for acknowledgment of the human organs, for 

example, lungs and ribs, and it is a fundamental pre-processing 

advance in X-Ray image division. Crafted by differentiate 

improvement chooses the consequence of the last handled 

image. Routinely, edge is recognized by some early presented 

calculations like Sobel calculation, Prewitt calculation and 

Laplacian of Gaussian administrator, however in principle they 

have a place with the high pass sifting, which are not fit for 
clamor X-Ray image edge discovery since commotion and 

edge have a place with the extent of high recurrence. They 

might be hard to recognize the correct edge from commotion or 

inconsequential geometric highlights. Numerical morphology is 

another scientific hypothesis which can be utilized to process 

and examine the images. X-Ray image improvement 

innovations have pulled in much consideration since cutting 

edge X-Ray gear's were put into utilization in the medicinal 

field. Upgraded X-Ray images are wanted by a specialist to 

help determination and elucidation since X-Ray image 

characteristics are frequently crumbled by commotion and 

other information procurement gadgets, brightening conditions, 

and so on. Likewise focuses of restorative image upgrade are 

for the most part to take care of issues of low complexity and 

the abnormal state clamor of a therapeutic image. The essential 

True Color (RGB) transformation to other shading spaces is 

vital principally focused on the edges improvement of X-Ray 
shading image. As the execution of great edge finders debases 

with commotion, morphological edge indicator has been 

examined. During this paper, a unique scientific morphology 

edge recognition calculation is projected see able of utilizing 

multi form approach whose information at completely 

different shapes is coordinated to acknowledge X-Ray image 

edge. MATLAB was utilised here because the 

image process device like different analysis article. 

 

II. X-RAY IMAGE ENHANCEMENT 

 

X-Ray imaging is a kind of technique which shows the 
internal part of human body that are in actual covered by a type 

of skin. With this way for diagnosis a type of disease from the 

body it is very helpful. 

 

Image enhancement is a process essentially centers 

around processing an image such that the processed image is 

more appropriate than the first one for the particular 

application. "Specific" has criticalness. It gives an indication 

that the consequences of such a task are exceedingly 

application subordinate.  

 
Image enhancement approaches fall into two general 

classes: spatial area techniques and recurrence space strategies. 

The term spatial space allow to the image plane itself, and 

methodologies in this classification depend on coordinate 

control of pixels in an image. Recurrence area processing 

techniques depend on adjusting the Fourier transform change of 

an image. The process can be communicated as: g(x , y) = T [f 

(x , y)], where f (x, y) is the info image, g (x, y) is the 

processed image, and T is an administrator on f characterized 

over some area of (x , y). The foremost approach in 

characterizing an area about a point (x , y) is to utilize a square 

or rectangular sub image territory focused at (x , y). The focal 
point of the sub image is moved from pixel to pixel beginning, 

say, at the upper left corner. The administrator T is connected 

at every area (x , y) to yield the yield, g, at that area. The 

process uses just the pixels in the territory of the image spread 

over by the area.  
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X-Ray images redesign is histogram evening out that 

enhances the separation of image by extending scattering of 
diminish levels. This technique does not so much secure 

incredible results for all zones of an image since separate 

update may hurt the photo and the edge districts. Thusly, there 

are particular hypotheses of this technique to improve its 

execution. A figuring for upgrading stomach ultrasound 

pictures is proposed in perspective of mix of histogram 

modification and wavelet change in. This computation 

improves edges and surroundings of stomach dividers and has 

steady execution in intense applications. Another technique for 

x-beam image change is Gamma correction. In this procedure, 

Gamma estimations of individual pixels are secretly redesigned 

by restricting the homogeneity of co-occasion matrix of the 
primary picture. The Gamma correction technique updates 

dynamic range and upgrades the image.  

 

Morphological channels are utilized for honing medicinal 

images. In this technique, subsequent to finding edges by 

inclination based administrators, a class of morphological 

channel is connected to hone the current edges. Truth be told, 

morphology administrators, through expanding and 

diminishing colors in various parts of an image, have an 

essential part in processing and identifying different existing 

articles in the image. Finding edges in an image utilizing 
morphology inclination is a case that has similar execution with 

that of exemplary edge-locators, for example, Canny and 

Sobel. 

 

III. PROPOSED MORPHOLOGICAL TRANSFORM 

 

Morphology Transform depends on the structural 

component properties of items. This technique utilize scientific 

standards and relationships between classes to separate the 

parts of an image, which will help fit as a fiddle of area. 

Morphological operators are nonlinear, and two arrangements 

of information are their info. The main set contains the first 
image and the second one depicts the structural component 

(mask component). The first image is double or in dark level 

and the mask is a matrix containing 0 and 1 esteems. It is 

subsequent to applying the last image to the morphological 

operators that another incentive for every pixel is gotten 

through sliding the mask on the first image. Esteem 1 in each 

mask demonstrates adequacy and esteem 0 shows incapability 

in the last image. Diverse organizations can be chosen to frame 

a mask. Figure 1 demonstrates a disk-shaped mask with sweep 

of 4 (7 * 7 matrix). 

 

IV. MORPHOLOGICAL OPERATORS 

 

If A1(x,y) and A2(u,v) describe gray scale/input image 

and structuring element respectively than 

   A1⊕ A2= max {A1(x+ u, y+ v) – A2 (u, v)} …………..1 

                   u v 

    A1ΘA2= min {A1(x+ u, y+ v) – A2 (u, v)}…………….2 

                   u v 

 

 

 
 

 

0 0 0 1 0 0 0 

0 0 1 1 1 0 0 

0 1 1 1 1 1 0 

1 1 1 1 1 1 1 

0 1 1 1 1 1 0 

0 0 1 1 1 0 0 

0 0 0 1 0 0 0 

 

Fig 1:- Disk Shaped S.E(Mask Element) with radius of 3 

 

Dilation operator increase the size of object as well as 

Erosion operator decrease the size of object it gives you a black 

kind of image. 

 

The opening operator removes faint relationship between 

object entity and their small details while the closing operator 

deletes small circles and fills cracks. 

 
 Open (A1) =A1 o A2= (A1ΘA2) ⊕A2……….……..…3 

 

 Close (A1) = A1 . A2= (A1⊕A2)ΘA2……..…….…….4 

 

V. TOP/BOTTOM HAT OPERATOR 

 

Top hat operator are used to improve the quality of image 

in a way it will enhance the contrast of image by the rule given 

below. 

 

Top-Hat (A1) = A1-Open(A1)……………………...5 

Bottom-Hat(A1)=Close(A1)-A1…………………...6 

 

In above what we are going to do we will calculate the 

Top Hat operator of original image with subtracting Opening of 

A and Bottom-Hat of original image with subtracting Close of 
A1 to its original image A1. 

 

VI. PROPOSED ALGORITHM 

 

Here in X-Ray Image Processing we are having a concept 

of Contrast to Noise Ratio(CNR) & Saturation to Noise 

Ratio(SNR) to check the quality of our image. Calculate the 

CNR for the original image after that make transformation-1 

using Top-Hat operator with their selected structured element 

and check whether the calculated CNR is great to the original 

image or not if the transformed-1 image having greater CNR 
value than again make new transformation-2 with lesser 

structure element value and check that this new transformed 

image having greater CNR value of lesser CNR value if again 

this is greater than finally calculate the last transformation  of 

the image. 

 

Algorithm: 

Step 1: Start  

Step 2: Read the Original Image. 

Step 3: Calculate its CNR and Plot 

Step 4: Declare Array 
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Step 5: Set Structured Element 

Step 6: Transform-1 and calculate CNR and SNR 
Step 7: If CNR value is greater than the original image CNR 

than go to Step 5 and change S.E. with lesser size. 

Step 8: Else Set Structured Element size Smaller for 

Transformed-1 image. 

Step 9: Transform and calculate CNR and SNR 

Step 10: If CNR value is greater than the Transformed-1 image 

CNR than go to Step 8 and change S.E. with lesser size. 

Step 11: Set Structured Element Size for the Transformed 

image 

Step 12: Show Final image 

Step 13: Stop. 

 

 
          (a)                                (b)                               (c)                     

Fig 2:- Source image. X-ray image of lung, Size = 2048 pixel 

by 2200 pixel CNR = 6.097; (b) Optimize improved image 

where we have to use a S.E of radius 3. CNR = 16.234, SNR = 

23.693; (c) Transformed image-1. Image is not completely 

enhanced. The S.E radius = 30, CNR = 15.579, SNR = 

26.1075. 

 

 
 

               (a)                                    (b)                                  (c)                                                     

 

Fig 3:- (a) Source image histogram; (b) Optimize improve 

image histogram. S.E.  size = 3; (c) Transformed image-1 

histogram. S.E size = 30. 

 

 
 

Fig 4:- (a) CNR Values of different-2 sizes of the S.E; (b) 

Highest CNR Value achieved when we have S.E. has a radius 

of 3. 

 

S.E 

Radius 

10 20 30 34 36 40 50 

CNR 76.95 78.61 79.08 79.26 79.36 80.02 82.65 

PSNR 28.56 27.95 27.86 27.89 27.92 27.96 28.65 

 
Table 1. Showing CNR and PSNR values after transforming 

images with different Structural Elements. 

 

S.E 

Radius 

10 20 30 40 50 60 70 

CNR 76.9

5 

78.6

1 

79.0

8 

80.0

2 

81.0

6 

82.65 83.26 

PSNR 28.5

6 

27.9

5 

27.8

6 

28.6

5 

29.6

5 

30.

06 

30.9

6 

  

Table 2. Showing CNR and PSNR values after transforming 

images from 10 to 80 Structured Element. 
 

 

VII. CONCLUSION 

 

We have to look utilization of binary transforms in X-ray 

images control. Complexity of different type of X-Ray images 

can be upgraded utilizing this technique. We actually have  this 

technique utilizing Image quality processing Toolbox in  

MATLAB. The processed images are made by including the 

top hat operator of the first image to the unique/single image 

and after that subtracting the bottom hat operator from it. For 
both these transforms, we utilized a structural elementary 

component of self-assertive size at first and after that expanded 

it stepwise to accomplish an esteem that gave ideal differentiate 

enhancement for the image that we were working with. We 

have to ascertained complexity of our images to-commonly 

proportion to our images that have to be processed think about 

two processed images. The recently made images demonstrates 

preferred differentiation as we see over the first images. This is 

because of the morphological tasks did on the pixels. This 

technique can be utilized to improve different medical images 

that can help x ray professionals with better determination and 

treatment which are precious to enhanced general well-being. 
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VIII. FUTURE WORK 

 
 In our experiment, we have to take decision in the effect 

of CNR, SNR and PSNR values on different type of situations, 

such as X-Ray images showed some of the results in this 

dissertation. The very encouraging results indicate that we may 

achieve significant performance improvement when applying 

the presented Stochastic Resonance noise refinement scheme to 

other enhancement and restoration methods, such as super-

resolution. Moreover, the extension to video enhancement may 

also be very promising. In this dissertation, we introduced 

independent Stochastic Resonance noise in the image, but the 

performance may be further improved if correlated CNR value 

is employed. An investigation on other types of CNR will be a 
very interesting topic to improve the quality of the enhanced 

image. Future research on ameliorating the weighting scheme 

may also improve the enhancement performance. Finally, the 

PSNR-refined image enhancement scheme may also be useful 

in colour images, which could be an excellent extension of our 

work to more real world applications. 
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