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ABSTRACT 
Edge detection is a fundamental and important tool in image 

processing and computer vision. The research topic discusses 

edge extraction of a digital image using various digital image 

processing techniques. Digital image edge identification using 

variety of digital image processing methods. The most popular 

technique for identifying discontinuities in intensity levels is 

edge detection. The actual image contains noise that could affect 

the digital image's quality. Some edge detection filters were 

used such as Canny, Sobel, and Prewitt. Laplace of Gaussian 

(LOG) edge recognition, Robert boundary detection, zero edge 

recognition and analysis. In light of the results of the comparison 

of edge filters the best edge filter had been obtained. Also, a 

hybrid method that merges between Canny filter and 

morphology operations were produced for edge detection. The 

research aims to reach an appropriate image purification by 

using different types of filters and to reduce distortions at the 

edges of the image and to determine which type of filter is the 

best. As well as, a comparison operation is applied between the 

traditional method and the hybrid method. Following the results 

explained by the filters used and displaying the resulting images. 

The results evaluated from hybrid filter show that this method is 

optimal than the traditional filters based on the Blind/Reference 

less Image Spatial Quality Evaluator (BRISQUE) with a value 

equals 43.43. A smaller score indicates better perceptual quality. 

Also, the edged images quality consequences from the 

traditional filters were measured by this metric. The results 

produced from the traditional filters prove that the best filter for 

edge image detection is Canny filter based on Blind/Reference 

less Image Spatial Quality Evaluator (BRISQUE) that reaches 

46.01. In addition, the correlation coefficient was estimated to 

find which of the resulting images are better and closer to the 

original image. While for correlation coefficient the better filter 

was Prewitt filter with 0.3133 value. This study program was 

applied under the MATLAB R2020b system. 
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 الحواف في معالجة الصور الرقمية تحديد دراسة عملية لمقارنة مرشحات 

 1اسراء محمد خضر، 1ابراهيم  إسماعيليحيى 
 الحاسوب، كلية التربية للعلوم الصرفة، جامعة الموصل، العراق  قسم علوم  1

 الملخص 

يعد اكتشاف  احواا  داا  داافااوم مة فم مع ةعفحام اح ااؤ مؤايم احوفرواينا ي فوض ةااااح احروخ اااتلناا احواا  ح ااؤ  ؤوفوم مفااتلدا   

بكثن يق وفت ةعفحام اح ااؤ احنوفوم احفلتفةما يوديد افمم اح ااؤ  احنوفوم مفااتلدا  ةافامم ةت امم ةر  نع ةعفحام اح ااؤ احنوفوما اباافا  ا

امًف حتوديد الانقطفمفت مع ةساتايفت احشاد   ا اكتشاف  احواا ا يوتال اح ااؤ  احةعفوم مفض ااااافؤ ود يى ن مفض لاا  اح ااؤ  احنوفوما ي  شاو

ماكتشف    ، Laplace of Gaussian (LOG) ا احتعن  مفض افممPrewittم  Sobelم  Cannyااتلدا  معض ةنشوفت احوشف مر احواا  ةثل 

تعن  مفض احوفمم اح اةنيم ميوفوف فا مع اااؤ نتف م ةقفؤنم ةنشاوفت احواا ، ي  احو ااى مفض دمرال ةنشا. افمما ديراًف، ي  ماح  ؤممنت، ادما 

ممففوفت احتشاول حفوشاف مر احواا ا ي د  احروخ إحض احالااى إحض ي قوم اح ااؤ  احف فاارم    Cannyإنتفا  نيقم  او م يدةم مور مففوفت ةنشا.  

ةر احةلاين ميقفول احتشاااا فت مع ااا  اح ااااؤ  ميوديد ناح احةفتن ابمرااالا مف اااافمم إحض مففوم احفقفؤنم مور احطنيقم  مفااااتلدا  دنااح ةلتفةم  

فنشا. اح اور احتقفوديم ماحطنيقم اح او ما ةتفمعم اح تف م احفاااوم مفحةلاين احفساتلدةم ممنا اح ااؤ اح فياما دت نت اح تف م احتع ي  يقووف ف ةر اح

( مقوفام يساااافمل BRISQUEةقو  لاا  اح اااااؤ  احفوافنوام ج احفنلعوام ابول  مذحك مفمتفافا  يقام  ع ابةثال ةر احفنشااااوافت احتقفواديم  دن  ذه احطن

ا يثرت  مفض  ذا احفقوفساح فيام ةر احةلاين احتقفوديم    احواا   لاااؤلاا  امتفدت  يشااون احدؤلم ابلاالن إحض لاا  إاؤاكوم دمراالا كفف     .43,43

ااات فااً إحض ةقو  لاا  اح ااؤ     Cannyاح تف م احتع ي  احو ااى مفو ف ةر احفنشاوفت احتقفوديم دن دمرال ةنشا. لاكتشاف  لااؤ  احواا   ا ةنشا. 

م ابمرال  ا مف اافمم إحض ذحك، ي  يقدين ةعفةل الاؤيرف  حفعثاؤ مفض اح ااؤ اح فيا46.01( احذل ي ال إحض  BRISQUEاحفوفنوم ج احفنلعوم ابول  

ا ي  يطروق مننفةم احدؤااام  0.3133مقوفم    Prewittمابون  إحض اح ااؤ  ابلافوما مو فف مفح سارم حفعفةل الاؤيرف  كفن احفنشا. ابمرال  ا ةنشا.  

 MATLAB R2020b ذا مفالب نظف   

 ةنشوفت ااا ا،  BRISQUEةعفحام لاؤ، يوديد ااا ،  الكلمات المفتاحية:  
 

1.Introduction 

        Digital images have become an 

essential part of information systems for 

many different applications and as a visual 

representation of an array of integers. These 

values are determined by the shade of 

grayscale in the case of grayscale images or 

a specific color in the case of color images. 

Recently, image processing widely used 

and regarded as one of the fascinating 

information revolution's most significant 

aspects. Sending and receiving complex 

information in the form of digital images 

has become the main method of 

communication at the present time [1]. The 

digital image is defined as discrete samples 

organized in a specific space and containing 

digital data. Their values represent the 

illumination of the unit in the image. The 

image is represented as a two-dimensional 

matrix and is expressed by a variable with 

two coordinates (i,j). Where (i) represents 

the horizontal coordinate and (j) represents 

the vertical coordinate [1][2]. In order to 

increase the sharpness of an image or video, 

the edge contrast is enhanced using the edge 

enhancement image processing filter 

(apparent sharpness). The filter defines the 

limits of distinct edges in an image. For 

instance, the edge in a contrasting color that 

separates the foreground from the 

background image. Additionally, increase 

the contrast of the image near the edge. 

Overshoot and undershoot are terms used to 

describe the faint bright and dark highlights 

that are created on either side of any image's 

edge. In addition, shortening the subject, 

which makes the edge appearance more 

clear when seen from a classic watching 

distance. This process is prevalent in video 

and images, and appears to some extent in 

the majority of broadcast television and 

DVDs. Controlling the "sharpness" of a 

modern TV is model of edge enhancement. 

It is commonly used in computer laser 

printer especially for text and/or charts for 

best print superiority. Most digital cameras 

also make certain edge improvements[3]. In 

general, there are two main purposes of 

image processing presentations.  

The first is to improve imageries in some 

way to facilitate their interpretation by 
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people as well as to support subsequent 

processing steps. The second purpose is 

concerned with image analysis to extract 

certain information from them in order to 

understand and interpret them from the 

computer [1]. The research includes the first 

Section is the introduction that discusses 

image processing, edge detection, and 

filters. The Second Section View Image 

Processing Essentials While the Third 

Section discusses edge enhancement 

methods and filter type important for 

defining edges and related works. The Forth 

Section shows the filters used. Fifth Section 

discuss the practical side and the 

application of these filters also the hybrid 

method between canny and morphological 

operations. In addition, the results and 

analysis, as well as a comparison operation 

between the methods. Then the conclusions 

and future work. Finally the References. 

2. Image Processing Essentials 

An image is a two-dimensional function 

f(x,y),where x and y are the spatial(plane) 

coordinates, and the amplitude of  at any 

pair of coordinates (x,y) is called the 

intensity of the image at that level[1]. If 

(x,y) and the amplitude values of fare finite 

and discrete quantities, we call the image a 

digital image. A digital image is composed 

of a finite number of elements called pixels, 

each of which has a particular Position and 

rate. Digital image is categorized as follows 

[1]: 

-Indexed Images 

Indexed images contain an array of data x 

and the color map of the matrix. The matrix 

data can be 8-bit or 16-bit. As for the color 

map of the image, it is a matrix whose 

dimensions are m-by-3 containing values 

with a range of (0 to 1). Each row of the map 

defines the compounds of red, green and 

blue as one color. Indexed images use direct 

mapping of values in the image, where each 

image point color is determined by the 

corresponding values of x in the color map. 

-Grayscale images / intensity images 

Intensity images are an array of data whose 

values represent the intensity values of the 

image points, it can be represented by 8-bit 

or 16-bit. Intensity images store their color 

map with them in case they are referred to 

(the colors) again. The matrix elements of 

the image represent different intensity 

values called the gray scale level. The 

intensity of 0 represents the black color, and 

the intensity of 1, 256, or 65536 represents 

the white color, that is, it represents the end 

of the level of the gray scale. 

-Binary Images 

Digital binary images, each image point has 

only one value either (0 or 1) and these 

values are basically on or off. Accordingly, 

the digital image is stored in the form of a 

logical binary matrix consisting of the 

values of zeros (on pixel) and the values of 

units (off pixel). 

-Colored(RGB) images 

RGB images are sometimes called True 

Color images. These images are stored in 

the form of a three-dimensional matrix, as it 

identifies the compounds of the red, green, 

and blue colors in each image point, and it 

is in the dimensions m-by-n-by-3. 

3. Image Enhancement and Related 

Works 

The goal of enhancement techniques is to 

produce a specific image that is more 

appropriate for a specific application. It 

may not be the best method to improve 

images of Mars transmitted by a space 

probe, but there may be a useful way to 

improve them. Image enhancement is an 

important image processing technique that 

can improve the quality of images. The goal 

of image optimization is to scale a dynamic 

series of specific features so that they can be 

easily identified and thus can improve 
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information in images for human observers. 

Characteristics can be helpful in assessing a 

person or thing. They can provide insight 

into who or what someone or something is, 

and can help make decisions. The data 

content will not be increased, but it 

increases the dynamic range of the selected 

features so that they can be easily identified, 

for example, Medical image analysis and 

satellite image analysis are two different 

ways of examining data to help diagnose 

and treat medical conditions. Sharpening is 

a technique that can be used to sharpen the 

edges and fine details of an image. Image 

enhancement is divided into two categories 

[9]. 

•Enhancement with Smoothing. 

•Enhancement with Edge Detection. 

The factor detection system serves to 

simplify the assessment of photos by 

appreciably  reducing the range of facts to 

be processed at an equal time because the 

same time preserving useful structural 

records about object boundaries [4]. The 

filters have been used withinside the system 

of figuring out the photo by locating the 

sharp edges, which can also additionally be 

discontinuous. These discontinuities supply 

adjustments in pixel intensities, which 

define the bounds of the object [5]. The part 

recognition's aim is to find out elements in 

a digital photo at which the photo brightness 

adjusts sharply or abruptly. Image thing 

detection specially offers extracting edges 

in images by figuring out pixels in which 

the depth version may be very high [6]. 

Edges are used to the degree the length of 

an object in a photograph; to isolate 

particular objects from their background; to 

apprehend or classify objects [7] [8]. 

4. Edge Detection Principles 

An edge(boundary) in an image is a notable 

limited change in the brightness of the 

image. Edge detection, as its name advises, 

is the technique of identifying the edges in 

a picture. The edge detection operation is 

required due to that the image intensity gaps 

are caused by differences in depth, surface 

orientation, scene illumination, and 

material qualities. The collection of curves 

was obtained that represent surface 

markings, object boundaries, and 

discontinuities in surface orientation. 

Applying an edge detection method to an 

image can thereby drastically reduce the 

quantity of data that needs to be processed 

and filter out information that might be 

viewed as less important while maintaining 

an image's crucial structural qualities. edge 

detection approaches were classified 

generally into: 

• Conventional approach 

• Deep learning-based approach 

The first approach has been classified to 

First order derivative and Second order 

derivative filters. The two types were 

discussed in this study they are Canny, 

Sobel, Prewitt, Laplace of Gaussian (LOG), 

Roberts and Zero filters.  First order 

derivative also referred to as "gradient 

operators" they generate a gradient image in 

which edges are recognized by thresholding 

by convolving the input image with a 

modified mask. First order derivatives 

operators include the majority of classical 

operators, including Sobel, Prewitt, and 

Robert. This gradient kernel check for 

maximum and lowest intensity values to 

find edges and decides if a pixel must be 

labeled as an edge by looking at the 

intensity value distribution around it [10]. 

These kernel operators need longer 

computation times and cannot be applied in 

real-time. The Second order gradient is 

active because tit contain Canny filter 

which it focuses less on the content of the 

image and more on local alterations rather 

than the semantics of the image. These are 
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based on the extraction of zero crossing 

points in the second order derivative, which 

shows the presence of maxima in the image. 

First, an adaptive filter is used to smooth the 

image [6]. Since the filtering function is 

crucial since the second order derivative is 

highly sensitive to noise. These operators 

are descended from a Gaussian's Laplacian 

(LOG) [10]. 

Edge detection method based on deep 

learning such as the Holistically Nested 

Edge Detection, or HED, is a learning-

based end-to-end edge detection method. 

That use a trimmed convolutional neural 

network that resembles the VGG for the 

task of image-to-image prediction. The side 

outputs in the neural network are produced 

by HED. The final output is created by 

fusing all of the side outputs [11].  

holistically-nested edge detection (HED), 

performs a deep learning model that forces 

fully convolutional neural networks and 

deeply managed neural networks. HED 

automatically crams rich ordered depictions 

that are important in order to resolve the 

challenging ambiguity in edge and object 

edge detection [11]. 

4.1. Conventional Approach 

The process takes place in the spatial and 

occurrence domains. In the occurrence 

spectrum, a high-occurrence filter is used, 

which permissions the extraordinary 

frequencies and crops the low frequency. 

The high frequencies are confined to the 

boundaries and the low frequencies were 

cut at the cutoff region. As for the spatial 

space, the kernel uses filters to define the 

edges, and there are several filters for them, 

including Sobel, Prewitt, Roberts, and 

Canny [1][3]. Digital image boundary 

detection is an important step in image 

analysis, including image segmentation, 

target area identification, and area capture. 

Edge detection is essential for digital image 

processing because the edge is the boundary 

of the subject and background. Only by 

getting the edge can we distinguish the 

subject and the background. The basic idea 

of image edge recognition is to take 

advantage of the antialiasing operator to 

partially survive the edge of an image. 

Then, we define the "edge intensity" of the 

pixel and extract the set of edge points by 

setting a threshold. However, the line 

detected may result in interruption due to 

the existing noise and darkening of the 

image. Thus, edge detection has two parts - 

the first is detecting the edges of an image, 

and the second is determining where those 

edges are located:[12][13] [14]. 

1. The set of edge points extracted using 

edge machinists. 

2. At the edge pixels, several of these pixels 

are impassive and some of them may be 

packed then are connected to get the edge. 

The kernel is shown in figure 1. 

I1 I2 I3 

I4 I5 I6 
I7 I8 I9 

Figure 1: The kernel 

4.1.1. Sobel filter 

Sobel filter finds edges at the maximum 

gamut as shown in figure 2. This filter 

works by determined the horizontal edges 

via finds the difference between the last and 

the first line as shown in equation 1. Sobel 

filter finds the vertical edges by the 

difference between the first column and the 

last column as shown in equation 2  

[12][13][14]. 

-1 -2 -1  -1 0 1 

0 0 0  -2 0 2 

1 1 1  -1 0 1 

Figure 2: Sobel Operator 

𝐺𝑥 = (𝐼7 + 2𝐼8 + 𝐼9) − (𝐼1 + 2𝐼2 + 𝐼3)… (1) 

𝐺𝑦 = (𝐼3 + 2𝐼6 + 𝐼9) − (𝐼1 + 2𝐼4 + 𝐼7)… (2) 
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Calculate the diagonal edge with the same 

rules as above. 

𝐺 = |𝐺𝑥| + |𝐺𝑦| ……… (3) 

4.1.2. Prewitt filter  

The Prewitt filter finds the edges at the 

maximum gradient Prewitt operator is 

shown in figure (3) this filter determines the 

horizontal edges by finding the difference 

between the First line and the last line as in 

equation (4). The vertical edges of the 

Prewitt filter are estimated by the difference 

between the first column and the last 

column as in equation (5). as shown by the 

Prewitt operator as follows[7] [8][15] 

-1 0 1  1 1 1 

-1 0 1  0 0 0 

-1 0 1  -1 -1 -1 

Figure 3: Prewitt Operator for vertical 

edges and horizontal 

𝐺𝑥 = (𝐼1 + 𝐼2 + 𝐼3) − (𝐼7 + 𝐼8 + 𝐼9)… (4) 

𝐺𝑦 = (𝐼3 + 𝐼6 + 𝐼9) − (𝐼1 + 𝐼4 + 𝐼7)… (5) 
The above mask works to find the 

derivative or the edges surrounding the 

point Z5. The edge is determined by the 

derivative connects the two values into 

equation 6. 

𝐺 = |𝐺𝑥| + |𝐺𝑦| ……… (6) 

4.1.3. Roberts Filter 
It is a kind of simplest operator, which uses 

the partial differential operator to search for 

an edge as shown in figure 4. Its influence 

is superlative for images with sharp noise. 

Then again, the defined extracted edge 

image is quite thick using the Roberts 

kernel, a filter model is shown in figure 

4[6][7]. 

1 0  0 1 

0 -1  -1 0 

Figure 4: Roberts Operator 

 

The filter formulas are shown in equation 

(7) and (8). 

𝑃 = √((𝑋 ∗ 𝑋) + (𝑌 ∗ 𝑌))………(7) 

Where 𝑋 = |𝑧1 − 𝑧4|  and 𝑌 = |𝑧2 −

𝑧3| … (8) 

4.1.4. Laplacian edge filters 

Laplacian edge filtering is evolved filters 

that are employed to identify edges in 

images that undergo rapid change. It is 

usual practice to soften the image (for 

instance, with a Gaussian filter) before 

applying Laplacian since deriving filters are 

very sensitive to noise. The Laplacian of 

Gaussian (Log) process is the name of this 

two-step method. Log kernel is based on the 

second derivative of the image. Log will 

return zero if the image is essentially 

uniform. The Log will react favorably 

wherever a change takes place on the darker 

side and badly on the lighter side. The 

response will be when employing the filter 

outlined above, or any other equivalent 

filter, at a sharp edge between two regions, 

and the response can have very important 

and significantly. It is crucial to choose an 

image type that supports negative values 

and a wide range before scaling the output 

because at sharp edges between two 

regions, the response will be when applying 

the filter described above, or any other 

equivalent filter. (32-bit floating-point 

representation of the image) In figure 5, the 

Laplacian operator is displayed [11][12]. 

 

-1 -1 -1  0 -1 0 

-1 8 -1  -1 4 -1 

-1 -1 -1  0 -1 -1 

Figure 5: Laplacian Operator 

4.1.5. Zero filter  

A gradient filter is a valuable tool that can 

help identify areas of rapid change in a pixel 

value. These points usually indicate edges 

or boundaries. The software looks for 

places in the image's digital signal where 

the value is at 0, and marks these as 
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potential edge points. Since the signal 

crossed the zero point, it is called zero 

crossing. It is used in industrial radiography 

as a simple method for segmenting potential 

defects [6] [11]. 

4.1.6. Canny filter  

Canny's procedure is designed to detect 

abrupt changes in grayscale intensity in an 

image. These areas are found by defining 

image gradients. This tool finds edges by 

searching for local extremes of the 

grayscale. It helps you find details and 

patterns in your data that you may not have 

seen before. This method uses two 

thresholds to detect strong and weak edges, 

including weak edges in the output if they 

are connected to strong edges. Using two 

thresholds, Canny's method is less likely 

than other methods to fool noise and more 

likely to detect truly weak edges [7][8]. The 

experienced operator is shown in the figure. 

Canny's algorithm basically finds the edges 

where the grayscale intensity changes 

dramatically in the image. These areas are 

found by defining image gradients. Finds 

edges by searching for local extremes of the 

grayscale. This technique practices two 

limits to detect robust and frail edges, 

including frail edges in the outcome if they 

are linked to sturdy edges. Using two limits, 

Canny's method is different from other 

methods to fool with noise, and further 

likely to distinguish true frail edges[7][8]. 

The Canny kernel is shown in figure (6).  

-1 0 1  -1 -2 -1 

-2 0 2  0 0 0 

-1 0 1  1 2 1 

Figure 6: Canny Operator 

 

The filter formulas are recorded from (11-

14): 

𝐺𝑥 = (𝑍7 + 2𝑍8 + 𝑍9) − (𝑍1 + 2𝑍2 + 𝑍3) … (11) 

𝐺𝑦 = (𝑍7 + 𝑍8 + 𝑍9) − (𝑍1 + 𝑍2 + 𝑍3) … (12) 
𝐺𝑥 = 

Pixel = √((𝑋 ∗ 𝑋) + (𝑌 ∗ 𝑌))………(13) 

where 𝑋 = |𝑧1 − 𝑧4|  and 𝑌 = |𝑧2 −

𝑧3| … (14) 

5. Research Method 

A gray image has been inserted into the 

program, which is improved by defining the 

edges in it to make it appear better after 

various kinds of improvements are made 

and displayed on various screens. As 

follows: 

1. The color image is entered into the 

program; preliminary processing operations 

are performed on it. The gray image is 

transformed to an intensity image, and 

finally, the gray image is translated to a 

monochrome image to be displayed on the 

screens. Edge filters applied on the binary 

image, the resultant edge image contains the 

closest to it to indicate the possibility and 

efficiency of the filter used. Figure (7) 

shows the output of the input images as the 

output of a program. Finally, after the gray-

scale image is altered into a binary image it 

is displayed on the screens and compared 

with corresponding edge images with. The 

comparison result finds the closest to the 

original edge image. It indicates the 

possibility and efficiency of the filter used. 

Figure (7) shows the output of the input 

images. 
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Figure (7) RGB image of the program, the gray and finally the binary image. 

Blind Reference less Image Spatial 

Quality Evaluator (BRISQUE)[16] [17] has 

been used. This scale calculates the image 

quality entered into the program, without any 

comparison with another image. The smaller 

(BRISQUE) value, determine the better image 

quality. 

2. The gray image was added to the defined 

filters, which are Laplace, canny, and finally 

Sobel filters. The edge function and the filter 

name were used to find the edges. Figure (8) 

shows the resulting images from the filters. 

The BRISQUE scale for the edge image was 

calculated. Also, the correlation coefficient 

between the resulting edge images and the 

original binary image was found. The 

correlation coefficient is calculated as in 

equation (1)[13] [18]. 

𝑟 =
∑(𝑥𝑖 − �̅�) (𝑦𝑖 − �̅�)

√∑(𝑥𝑖 − �̅�)2∑(𝑦𝑖 − �̅�)
………(15) 

Where 𝑟 correlation coefficient, 𝑥𝑖 values of 

the 𝑥-variable in a sample, �̅� mean of the 

values of the 𝑥 variable, 𝑦𝑖 values of the 𝑦 

variable in a sample, �̅� mean of the values of 

the 𝑦 variable

 

 

 

 

 

 

 

 

Figure (8) Inserting the grayscale image to Log, Canny and Sobel filters 

The value of the correlation coefficient is 

confined between [1, −1], the closer the value 

to 1, the more matches between the binary 

image and the edge image and vice versa. The 

grayscale image was added to the defining 

filters, which are the Robert filter, zero filter 

and finally the Prewitt filter. Figure (9) shows 

the resulting images from the filters. The 

BRISQUE parameter for the images was also 

calculated and the correlation coefficient 

between the resulting edge images and the 

original binary image was found. 
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Figure (9) Inserting the grayscale image to Roberts, Zero and Prewitt filters 

Other images were selected randomly and entered to the program. The results as images and quality 

measures are shown in follows: 

  

Figure (10) RGB image, the gray and finally the binary image. 

 

Figure (11) Inserting the grayscale image to Log, Canny and Sobel filters 

 

Figure (12) Inserting the grayscale image to Roberts, Zero and Prewitt filters 
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Figure (13) RGB image, the gray and finally the binary image. 

 

Figure (14) Inserting the grayscale image to Log, Canny and Sobel filters 

 

Figure (15) Inserting the grayscale image to Roberts, Zero and Prewitt filters 

A hybrid method was used to define 

the edges, which is the combination of Canny 

filter and the morphological operations (thin, 

open, erode….) from digital image 

processing. This method gave impressive 

results in determining the edges for the same 

images used in the research, as well as the 

same quality measures. Images produced from 

this method is shown in figures (16-19) as 

follows. 
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Figure (16) RGB image, the gray and finally the binary image 

 

Figure (17) Hybrid method image with quality metrics 

 

 

Figure (18) RGB image, the gray and finally the binary image 

 

 

Figure (19) Hybrid method image with quality metrics 

6. Outcome Discussion 

After executing the program on the 

input images (football, rose and bird), the 

edge images were obtained and the 

coefficients values were estimated. The 

outputs of the correlation coefficient and 

the spatial image quality coefficient were 

analyzed and reviewed. They were 

recorded in the table (1): 
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Table (1) Research Quality Metrics 

Filter BRISQUE Correlation 

Football.jpg Rose.jpg Bird.jpg Football.jpg Rose.jpg Bird.jpg 
Binary 48.26 52.43 52.00 1 

(The value is 
equal 1 because 
the image is 
compared with 
itself) 

1 1 

Canny 46.01 48.84 49.43 0.0401 0.1788 0.1587 

Soble 50.41 50.02 50.07 0.0419 0.2584 0.1267 

Robert 49.90 49.95 49.99 0.0400 0.2552 0.1270 

Zero 49.42 50.49 50.22 0.0936 0.2710 0.2593 

Prewitt 52.94 48.87 49.48 0.0481 0.3133 0.1246 

LOG filter 49.42 50.49 50.22 0.0936 0.2710 0.2993 

From the above table, the image 

quality of the edges can be seen in the 

sequence of filters Canny filter, Soble filter, 

Roberts filters, Zero filter, Prewitt filter, and 

finally LOG filter according to the quality 

parameter. The Canny filter is the best filter 

for defining edges according to the quality 

coefficient a value equal (46.01, 48.84 and 

49.43) respectively for the chosen images. To 

find the closest edge image to the binary 

image based on correlation coefficient. The 

resultant edge image produced from the 

Prewitt filter is closest one with a correlation 

coefficient equals to (0.3133). From table (1) 

which contain the quality values for the three 

images, these values were translated to graphs 

as follows. The results estimated from hybrid 

method were recorded in Table (2) below. For 

BRISQUE value the result equals (43.43) 

which is best than canny filter from table (1). 

Nonetheless, this method shows worse results 

for correlation measure in comparison with 

the traditional filters. 

Table (2) Research Quality Metrics for hybrid method 

 BRISQUE Correlation 

Football.jpg Rose.jpg Bird.jpg Football.jpg Rose.jpg Bird.jpg 
Binary 45.52 44.54 48.85 1) 1 1 
Edge Image 43.43 54.49 48.98 0.10 0 0.11 

Figure (20) represents the results for 

(BRISQUE) measure which denote that the 

small value reflects the best result. Figure (20) 

show that Canny filter is the best one with 

46.01value from other filters which ranged 

between 49.42-52.94. Figure (21) describes the 

relation between edged images and the 

correlation coefficient which show that the 

best filters with this coefficient is Prewitt 

filter.  
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                Figure (20) Relation between edged images and the BRISQUE 

   

 

From Table (2) shown the results 

were graphed in figure (22) for the 

performance metrics BRISQUE were the 

best(minimum) value corresponds to the 

football.jpg. Also, the best correlation 

coefficient is equal (0.11). 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (22) Performance metrics evaluated from hybrid method 

 

From looking at Tables 1 and Table 2 

that relate to the BRISQUE value, we choose 

the three minimum values shaded in table 1. 

Figure (23) show an idea that the value from 

Table 2 is the best (minimum). Therefore, it is 

clear that the hybrid method is better than 

Figure (21) Relation between edged images and the correlation 

coefficient 
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using edge filters by their numerical values 

and edge detection images. 

 

 

 

 

 

 

 

 

 

 

 

 

 

                 

Figure (23) Comparison between hybrid and the traditional methods 

based on BRISQUE 

 

From looking at Tables 1 and Table 2 that 

relate to the Correlation value, we notice 

in figure (24) that the value from Table 1 

is the best (maximum) with Prewitt filter.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (24) Comparison between hybrid and the traditional methods 

 

based on Correlation 

7. Conclusions 

Since the initial stage of object 

relization is edge detection. In this study we 

compare the various edge detectors. Utilizing 

MATLAB ver. 2020b, the experimental 

experiments were carried out. The noise 

sensitivity of first order derivative operators is 

relatively high. These operators are not 

superior than those for second order 

derivatives. Results using canny are positive. 

From the results of the study, it was found that 

the Canny filter is better and more efficient in 

detecting edges than the other filters used in 

this research. In comparison to canny, it 

discovers thin edges. Compared to other edge 

detectors, it extracts more real edges from low 

contrast images. So that this characteristic 

allows for real-world use. Therefore, based on 

this comparison, we may say that canny filter 

is the best for edge detection. 

 

8. Future Works 

 In future works, the authors propose 

the following ideas: 

1. Using filters to remove noise from the 

background of the image in order to show the 

borders more clearly. This, in turn, reflects the 

enhancement process. 

2. Using the method of cutting each part of the 

image separately and treating it in a unique 

way and merging these parts to be displayed 

and developed. 

3. Improving the research work by finding 

hybrid and integrated methods in image 
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improvement algorithms such as fuzzy logic 

and swarm intelligence algorithms such as ant 

intelligence, within enhancement processes. 

4.  Comparing the classical and traditional 

methods with compression algorithms in 

detecting Edges, such as wavelength 

algorithms. 
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