
 

 

 

International Journal of Psychosocial Rehabilitation, Vol. 24, Issue 08, 2020 

ISSN: 1475-7192 

 

Received: 18 Apr 2020 | Revised: 09 May 2020 | Accepted: 02 Jun 2020                                                                                                       15220 

Improved the performance of enhancement 

operators for noisy image 

1Dalya Abdullah Anwar 

 

Abstract 

Edge detection is a procedure of figuring out and locating sharp discontinuities in an image. The cause for 

this is that edges form the define of an object and it's far the boundary among an item and the tradition. The aim of 

this research is to improve the performance of enhancement operators for noisy image, and to highlight these limits 

with the help of the MATLAB program and Gabor filter. The results were reported as the Gabor filters are involved 

with the indication, ensuing in so it is referred to as Gabor area, its benefits is Gabor feature where is a suitable fit 

to the receptive field weight functions. The Gabor filter could be very useful in photo processing programs the use of 

aspect detection. In case of human essences Gabor filter offers better effect as the chosen factors generate the large 

scale and sunnier intensity of the edges. Though, this filtering stage does not give appropriate shapes of piece but it 

generates exclusive shapes for special object faces and generate thicker edges as reviewed. 
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I. Introduction 

Function extraction is one of the best frequently used technique in virtual image processing. Edge detection 

is a procedure of figuring out and locating sharp discontinuities in an image. It performs an important function in 

personal computer or professional vision and photograph analysis as edges contains pretty useful and equal 

information that allows in photograph recognition. The cause for this is that edges form the define of an object and 

it's far the boundary among an item and the tradition. Which means that if the edges are diagnosed as it should be in 

an image, the gadgets of interest may be segmented without difficulty and the basic residences which includes area, 

perimeter, and form may be measured. On account that laptop vision involves the identification and category of 

items in an photo, aspect detection is an vital device. it is a vital to have a terrific understanding of an edge detection 

operators (Chen, 2012). 

Edges, in pictures are the areas with sturdy intensity contrasts. unique methods had been used in the 

literature like Robert’s, Laplacian of Gaussian for facet detection in photograph processing and each method has 

their special residences to hit upon edges in an snap shots (Seief, 2011). 
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Many researchers have labored on the detection of edges under numerous lights situations. Those strategies 

are applied on clinical photographs inclusive of X-ray, computed tomography (CT), magnetic resonance imaging 

(MRI) which allows docs to get greater correct clinical. Correspondingly, many studies papers were posted in 

literature for numerous programs of Gabor filter, in an picture processing. Gabor filter changed into also used for 

function extraction on face snap shots and yielded better outcomes (Xiaoqing L, 2011). Problem Statement 

The examination of images were advanced fields these days because of particular importance especial in 

the medical fields. The aim of this research is to improve the performance of enhancement operators for noisy 

image, and to highlight these limits with the help of the MATLAB program and Gabor filter. 

 

II. Methodology 

Edge detection methods are carried out with discrete estimates of differential operators the usage of 

complication masks. Differential operations determine the rate of trade within the picture brightness perform. 

Particular operators return orientation information and other return information only about the continuation of the 

edge of each point at curve of boundary (Guo Q, 2013). 

The method of this research is depending on next framework as shown in figure 1 

 

Figure 1 Flowchart 
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2. 𝑈 =  (𝐵 −  𝑌) 𝑥 0.565 

3. 𝑉 =  (𝑅 −  𝑌) 𝑥 0.713 

4. 𝑈𝑉 =  𝑈 +  𝑉 

5. 𝑅1 = 𝑅 ∗ 0.299 

6. 𝑅2 = 𝑅 ∗ 0.587 

7. 𝑅3 = 𝑅 ∗ 0.114 

8. 𝐺1 = 𝐺 ∗ 0.299 

9. 𝐺2 = 𝐺 ∗ 0.587 

10. 𝐺3 = 𝐺 ∗ 0.114 

11. 𝐵1 = 𝐵 ∗ 0.299 

12. 𝐵2 = 𝐵 ∗ 0.587 

13. 𝐵3 = 𝐵 ∗ 0.114 

14. 𝑅4 = (𝑅1 + 𝑅2 + 𝑅3)/3 

15. 𝐺4 = (𝐺1 + 𝐺2 + 𝐺3)/3 

16. 𝐵4 = (𝐵1 + 𝐵2 + 𝐵3)/3 

17. 𝐼1 = (𝑅4 + 𝐺4 + 𝐵4 + 𝑈𝑉)/4 

18. 𝐺𝑟𝑎𝑦 =  𝜌𝑅 × 𝑅4 + 𝜌𝐺 × 𝐺4 + 𝜌𝐵 × 𝐵4 

19. 𝐸𝑁𝐷 

Step1:3, estimate the luminance and chrominance amounts of the basis read color image. 

Step4, amount of chrominance value computed. 

Step5:16, the RGB rates are approached using RGB mechanisms. 

Step17, computes the average of the three basis color values R4, G4, B4 and UV 

Step 18, use the least-squares technique to recognize the coefficients (𝜌𝑅, 𝜌𝐺, 𝜌𝐵) of the expression for 

converting an RGB image balance to a gray balance (QIAO Ziliang, 2014): 

𝐺𝑟𝑎𝑦 =  𝜌𝑅 × 𝑅4 + 𝜌𝐺 × 𝐺4 + 𝜌𝐵 × 𝐵4 

2.2 First Noise 

The noise vector (N) of a 2 dimension function 𝑓(𝑋, 𝑌), is described as the derivatives of vector modules 

assumed in the horizontal (𝑁𝑥) and vertical directions (𝑁𝑌) (YANG Xianfeng, 2014). 

𝑁 = [𝑁𝑥  𝑁𝑌  ] =

𝜕𝑓
𝜕𝑥
𝜕𝑓
𝜕𝑦

 

|𝑁| = √𝑁𝑋
2 +  𝑁𝑌
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At every point of image, the point of noise vector is largest probable intensity in the direction of increasing, 

and the length of the noise vector matches to the amount of modification of direction.  

2.2.1 Roberts Edge Detector 

 

The Roberts Edge Detector (RED) is a 2 dimension noise assumed on an image. It focuses areas of high 

regularity which frequently relate to edges (LU Yuqing, 2014). The pixel rates of all point in the output, signify the 

assessed absolute degree of the located noise of the input image at edged point as shown in figure3. 

 

 

 

 

 

Furthermore, the benefit of Roberts edge detector were that it had great sensitivity to noise and few pixels 

are applied to estimate the noise (Yi, 2014). 

2.3 Second Noise 

The second noise derivative of a 2 dimension function 𝑓(𝑋, 𝑌), is described as the derivatives of modules 

assumed given in the horizontal (𝑁𝑥) and vertical directions (𝑁𝑌) (WANG Biao, 2011). 
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2.3.1 Laplacian of Gaussian (LoG) 

The LoG operative estimates the 2nd derivative of an input picture, this processes were determined the areas 

of image that has a constant intensity. The LoG reply will be none or equal to zero. LoG will be reply heavier slide 

of side in situation of the modification in an intensity range. Formerly the picture has been LoG filtered, it only 

continues to discover the none crossing or zero crossings. In this method, the picture could first be convolved for 

Gaussian filter. The LoG equation is expressed as following: 

𝐿𝑜𝐺(𝑋, 𝑌) =  −
1

𝜋𝜎4
[1 −

𝑥2 + 𝑦2

2𝜎2
]𝑒

− 
𝑥2+𝑦2

2𝜎2  

The only manner is to divide the LoG output to zero, when provide a binary picture where the borders 

between background and foreground zones constitute the positions of zero crossing purposes. Those borders then 

can be simply detected (Yan R, 2013).  

 

 

 

 

 

 

 

 

 

 

 

2.4 Gabor filter 

Gabor filter out is a linear filter utilized in picture processing for edge recognition. Its regularity and 

alignment demonstrations are related to the human visual system (HVS), and that they have been discovered to be 

particularly suitable for texture representation and discrimination. 2dimension Gabor clear out is a Gaussian kernel 

characteristic modulated by way of a sinusoidal design wave in a domain. 

Gabor filters are self-similar and all filters can be generated from one mom wavelet with the aid of 

performing dilation and rotation. A clear out financial institution which include numerous scales and orientations of 

Gabor filters is created. The filters are involved with the sign and the Gabor space is received as it. The filter out has 

an actual and an imaginary aspect representing orthogonal directions. the two additives may be designed right into a 

complex number or used personally (Garg V, 2012).  

Edge (Zero Crossings) 

Figure 3 LoG 
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III. Results 

By Graphical User Interface (GUI) for described as characteristic detection that has been designed in 

MATLAB software and the use other tools of MATLAB plugins. The plugins tool contains diverse push buttons and 

coding of various techniques has been carried out on these buttons. GUI incorporates diverse facet detection 

operators and Gabor filter out. The numerous operators such as 𝑅𝑜𝑏𝑒𝑟𝑡𝑠, 𝑧𝑒𝑟𝑜 𝑐𝑟𝑜𝑠𝑠𝑖𝑛𝑔, 𝐿𝑜𝐺 𝑎𝑛𝑑 𝐺𝑎𝑏𝑜𝑟 𝑓𝑖𝑙𝑡𝑒𝑟 

are carried out on an enter image(proper facet pinnacle) and their matching outcomes are shown on output 

image(proper facet bottom). 

The comparative general implementation of various edges detection techniques are compared established 

totally at the higher visible outcome of the output pictures. For evaluation of Gabor filter out with other operatives, 

the highest quality values of its diverse considerations have been selected, which are as: (𝜑(𝑙𝑎𝑚𝑏𝑑𝑎) = 2, 

(𝜃(𝑇ℎ𝑒𝑡𝑎) = 45, (𝛾(𝑙𝐺𝑎𝑚𝑚𝑎) = 0.5, (𝑁 = 8). The original images are shown in Figure5. 

 

Figure 5 Original Picture 

The picture after coloration and the primary resulted output picture. (change to gray) are shown in Figure6 .  

 

Figure 6 Gray picture 

It were found that the Robert’s operator locate edges best when there's a pointy trade in intensity rates and 

doesn’t hit upon edges while small change in grey scale price and detected edges are thin as proven in figure7.  
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Figure 7 Robert’s 

LoG frequently detects the edge of dual pixels extensive therefore, it is rarely directly used for edge 

detection. it's far particularly used to determine if the pixels of picture are inside the darkish areas or bright region of 

the known area. It detects edges in an picture whilst there is a dramatic trade of gray-scale (robust aspect) and points 

with slight change of gray scale as shown in figure8.  

 

Figure 8 LoG 

As a result those two entries are used to come across sturdy edges and weak edges. both Robert’s and LoG 

gives skinny edges. However in case of natural pictures by means of using Laplacian operative it's far difficult to get 

the perfect data of an item.  

Gabor filter is better function detection technique in case of that pictures wherein we want to see the 

distinguish characteristic of photos and now not interested in its background structures. Gabor filter generates thick 

edges as shown in Figure9.  
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Figure 9 Gabor filter 

In case of humans we're involved to detect edges of eyebrows, eyes, nose and mouth without highlights the 

face info such as pores and skin texture and many others. In that case we makes use of Gabor filter out for higher 

effects. Gabor filter out offers better results in case of natural images however in scientific snap shots. And the final 

photo after deleting edges of eyes, eyebrows, nose and mouth was shown in figure10 as a very last result of 

progressed the performance of enhancement operators for noisy photo. 

 

Figure 10 Final Picture 

IV. Discussion 

4.1 Zero Crossing 

The benefits  of the zero crossing operatives are discovering the edges and their locations. However, the 

cross operative detection of edges and their locations is stated to be easy due to the approximate of the noise scale is 

easy. the second benefit is the stable features in all instructions. The downside is compassion to the noise. In 

identifying the edges, their locations and their alignments are expanded in the noise to the photo. Additional, this 

may finally degrade the significance of the edges. the second drawback is that the process gets deflected with the aid 

of a number of the existing edges in the noisy image. 

4.2 Gabor Filter 

Gabor filter out for edge aspect detection is based totally on frequency and orientation representations. 
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Gabor filters are much like the ones of the human belief machine that is related to in particular anticipate for texture 

representation and discrimination. 2 dimension of Gabor filter out is a Gaussian kernel characteristic modulated by 

means of a sinusoidal aircraft wave. Gabor filters are connected to Gabor wavelets. They can be designed for a 

number of dilations and rotations. In fashionable, the growth isn't implemented for Gabor wavelets. those desires are 

the computation of bi-orthogonal wavelets, which may be very time-ingesting. to conquer this trouble a filter out 

financial institution such as Gabor filters with diverse scales and rotations are created. The Gabor filters are involved 

with the indication, ensuing in so it is referred to as Gabor area, its benefits is Gabor feature where is a suitable fit to 

the receptive field weight functions. The Gabor filter could be very useful in photo processing programs the use of 

aspect detection. In our case examine we use it for identification of shark fish picture. it is well desirable for a 

specific spatial location in distinctive between the items of an photograph. the principle essential activations may be 

obtained from Gabor area so as to generate a thin piece representation. 

 

V. Conclusion 

At the end of this paper, the researcher estimated that the comparative study has been done among the 

different edge detection methods. The efficiency of the algorithms is appraised for natural. Commonly Gabor filter 

gives better results than other operators, especially for natural images, where the items are studied to be a big 

challenge to section. In case of human essences Gabor filter offers better effect as the chosen factors generate the 

large scale and sunnier intensity of the edges. Though, this filtering stage does not give appropriate shapes of piece 

but it generates exclusive shapes for special object faces and generate thicker edges as reviewed.  

 

REFERENCES 

1. Chen, L. (2012). Laplacian Embedded Regression for Scalable Manifold Regularization. Neural Networks 

and Learning Systems, IEEE Transactions, Volume: 23, pp. 902 – 915. 

2. Garg V, R. N. (2012). Image Denoising Using Curvelet Transform Using Log Gabor Filter,. International 

Journal of Advanced Research in Computer Engineering & Technology (IJARCET), , 524. 

3. Guo Q, D. F. (2013). Image denoising algorithm based on contourlet transform for optical coherence 

tomography heart tube image. Image Processing, 442-450 . 

4. LU Yuqing, L. H. (2014). Noise and speckle reduction of ultrasonic images using an improved Rayleigh-

trimmed bilateral filtering algorithm. Computer Engineering and Design, 228-232 . 

5. QIAO Ziliang, D. H. (2014). MEANS algorithm based on K-means clustering for ultrasound image 

denoising. Computer Engineering & Design, 939-942. 

6. Seief, A. (2011). A hardware architecture of Prewitt edge detection”, . Sustainable Utilization and 

Development in Engineering and Technology (STUDENT), 99 – 101. 



 

 

 

 

International Journal of Psychosocial Rehabilitation, Vol. 24, Issue 08, 2020 

ISSN: 1475-7192 
 

 

Received: 18 Apr 2020 | Revised: 09 May 2020 | Accepted: 02 Jun 2020                                                                                                15229 

7. WANG Biao, L. J. (2011). Threshold de-noising method based on wavelet analysis. Computer Engineering 

and Design, 1099-1102. 

8. Xiaoqing L, X. W. (2011). Detection algorithm for infrared small and weak targets based on wavelet 

transform and Gabor filter. Infrared and Laser Engineering, 45. 

9. Yan R, S. L. (2013). Nonlocal hierachical dictionary learning using wavelets for image denoising. IEEE. 

10. YANG Xianfeng, F. Y. (2014). Fast denoising algorithm based on regions for image corrupted by Gaussian 

noise. Computer Engineering and Design, 35. 

11. Yi, Q. W. (2014). Image denoise based on Curvelet transform, In Electronics, . Computer and Application, 

412-414. 

 

 


