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Abstract 
 

The process of edges detecting of images is an important process for the 

purpose of understanding and analyzing images for many applications, such 
as the process of distinguishing objects, and the process of edges detecting 

works to detect discontinuity or sudden change in some optical properties 

such as light intensity, composition, and color.In this study, modified effects 

were proposed and applied to edges detection in digital images based on the 
least squares method to approximate the spot image data to LOG (Laplacian 

of Gaussian) operator. As it was applied to dental x-ray images by applying 

the threshold condition, after a procedure to remove noise from the image 
and contrast enhancement without damaging the real edges of the image, 

then we used the edge detection effects on the image represented by the LOG 

operator, which is the standard edge detection effect and the modified 

operator that depends on the square method to Gussian Function. Through 
the results, it was found that the modified method works to detect the edges 

in the dental images to determine the area of the affected teeth (decay) with 

the possibility of determining the size and shape of the tooth damage. 
 

Keywords: Image Processing, Edge Detection, Dental X-ray, Gussian 

Function, LOG operator. 
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1 Introduction 
 

Medical image computing is an interdisciplinary field that includes a 

portion of all science of computer, mathematics, physics, medicine, electrical 
and information engineering. This arena advances computation and 

mathematic approaches for explaining related of problems to medicinal 

images and using in clinical and biomedical researches. [1] 

 The important aim of MIC (Medical Image Computing) was to excerpt 
cognitively relevant or clinically information from MI. This field is carefully 

connected of MI, it focuses on the computational analysis of images, not 

their acquisition. The methods can be grouped into several general 
categories: matching, segmentation, physiological modeling of image. [2] 

 Medical imaging is a study of the interaction with the human body by 

means of a specific medium (such as x-rays, electromagnetic fields, 
ultrasound, etc.) to express the structure and density of internal tissues and 

organs of the human body in the form of images for diagnostic doctors to 

provide information on the basis of images of science that is issued 

Judgments for assessing human health, including relatively independent 
research directions in medical imaging and medical image processing 

systems. The tools mainly include X-ray imaging tools, CT, PET, ultrasound, 

color-coded ultrasound, MRI, EEG instruments, etc. [3] 
 Several studies have been conducted on medical image processing such 

as Shubhangi and et.al 2012 [4] this research aim to compare the edge 

detection devices performance to used in detecting the edges femur bone of 

human (x-ray image). Experiments performed with different detectors of 
edge, such as Laplace, Prewitt, Roberts, Sobel and Canny operators. The 

results was show the Laplace operator better than other applying to X-ray 

images of thigh bones, which is important for forensic experts. Alang and 
et.al 2017 [5] It has been suggested that nonlocal media be used Canny 

operator in place of Gaussian homogenization to effectively remove noise 

while preserving the edges in the internal organ MRI image. 
 The result shows that method can better edge detection than conventional 

methods, with minimal false edge detection. This method is subject to several 

attempts at parameter modification to successfully detect to find true edges 

using optimal parameter. Ziad 2013 [6] study is to explain the edges of 
shaded clinical pictures by expanding the thickness to dispose of delicate 

edges and a few regions that don't show up when the edge is determined. A 

the strategy was utilized to include pictures by Matlab2012a programming, 
discover the edge of clinical pictures, and afterward add the subsequent 

pictures to the first pictures, and in this manner be totally coordinated to their 

home with similar size qualities and most importantly, features and matching  
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locations as pixels. This proposed method can apply all kinds of medical 

images (PET, MRI, CAT, CT,...) in gray and color, of any organ and size of 
human body. The results gave high resolution with the resulting images if 

they were clear and showed an increase in edges thickness of resulting 

images. 
 In this study, adaptive method to find edge detection of Dental images, to 

detection teeth decay and given the structure and size of decay.  

 

2 Image Processing Applications  
 
 Image Processing is work to change an image into a digital design and 
play out certain procedure on it to get an improved picture or to remove some 

helpful data from it. It is a kind of sign appropriation where the picture 

speaks to the info part, for instance, picture or video outline, and the yield or 

results might be a picture or properties related with that picture. A picture 
handling framework as a rule includes preparing pictures as 2D signals while 

really applying the predefined signal preparing techniques to it. The picture 

preparing innovation is among the quickly developing advancements today, 
with its applications in different parts of the business. Picture handling is a 

center exploration territory in designing and software engineering too. [7] 

 Color images are a model of three packages combined to form a single 

image, and each packet represents a different color, and the most common of 
these images are represented by red, green, and blue or the so-called (RGB), 

that each packet is a monochromatic model representing each of them (8bits/ 

pixel), therefore, the color images will be (24 bits/ pixel). 
 Each of the three packages has (256) gradations in intensity, which 

makes the image similar to the natural images in terms of the gradation of the 

combined colors in which the total number of colors The image has real 
colors up to 16 million different colors, that each basic color has a color 

gradient and the total number is 16.777.216. This amount of colors is limited 

by the ability of the computer to be solid, but in general, 256 different colors 

can be seen simultaneously. 
 In many applications, it is possible to transfer RGB basic color 

information to other sports satellite channels by separating the luminosity 

information from the color information to make it easier to deal with it. 
These beams fall within the ranges of the visible spectrum, while other 

beams fall in the invisible regions. Space and these spaces have been 

designed in the form of a coordinate mathematical system derived from the 
basic RGB color space as in Figure 1. [8] 
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Figure 1: RGB color model  

 

3 RGB Color Space 
 

 Red Green Blue (RGB) color model is a combined color in red, green 
and blue lights They are combined with each other in various techniques to 

produce a varied series of colors. The name comes from the letters that 

represent the main built-in colors, (R, G, and B).  
 The primary goal of the RGB color model is to sense, produce and 

exhibition images in electronic, such as vision and computer monitors, also 

used in photography. Before device development electronic technology, the 
RGB color system had a strong theory behind it based on human perception 

of color. 

 RGB model does not give good human perception of color and often 

results in distortion when applying different processing methods [1]. 
Therefore, color spaces based on human perception may be more useful, as 

each component in color images is represented by three valuesaccording to 

the three primary colors (R, G, B) and represent these values in the vector 
color spaces which give the chromatic properties of the image element 

depending on the length and direction of the vector [9]. 

 RGB color model depends on the device that produces it. Different 
devices capture or generate specific and different values of RGB, as the 

colored elements (dyes or phosphors) vary from one manufacturer to another, 

or even the device itself varies with the passage of time. RGB values do not 

determine the same color in different devices without what is called color 
management. 

 Different components can be obtained from these spaces such as 

Intensity, Saturation, Purity or Hue by using linear and nonlinear 
transformations of the primary colors, and they can be classified into three 

general types [2]: 
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3.1 Tristimulus Coordinate  
 

 They are rectangular coordinates, each coordinate in which gives one of 
the initial values of the colors, and an example of these coordinates is the 

XYZ system developed by the CIE, where the white color, for example, is 

described in this coordinate with values (1,1,1). 

 
3.2 Chromaticity Coordinates  

 

 These coordinates were derived from the triple coordinate XYZ, the 
color is described in this system by giving the brightness value, as well as the 

chromaticity values, and an example of these coordinates is YIQ, TUV. 

 
3.3 Perceptual Color Coordinate  
 

 They are color coordinates based on perceptual elements such as color 

purity, brightness, brightness, and saturation, for example HIS, HSV, HSV. 

 

4   Edge Detection 
 
 The edge is defined as the difference between different levels; it is the 

large contrast between one pixel and another in color. Edges contain 

important information in digital images and give us information about the 
location of the object, as this command is useful later for identifying different 

objects in the image and the successive video images. 

 Edge detection includes several mathematical methods that help identify 
points in a digital image where screen brightness changes suddenly or 

lighting is intermittent. The points in the image where the brightness changes 

dramatically are arranged in a set of cut curves called edges. The problem of 

finding disconnected signals in one-dimensional signals is known as step 
detection or step detection, and the problem of finding disconnected signal 

over time using the term change detection. [10] 

 Edge detection is an essential tool in image processing, machine vision 
and computer vision, and partly in detecting regions' features and extracting 

features. Edge detection is an important matter in computer vision and image 

processing because it is used in detecting and tracking the characteristics of 
objects, and we find the most important applications of edge detection in 

medical images, identifying objects in video and still images, extracting the 

background, etc., such an example in Figure 2. 
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Figure 2: (a) Original X-Ray input image and (b-f) resultant edge detected images 

by many Operators [4]  

 
 Edge detection effects can be classified into two main categories, namely 

[11]: 

 1- Directional edge detection effects: change in intensity is in a certain 
direction, vertical or horizontal direction. This type of edge detector has edge 

detection in all directions and returns information about the edge direction at 

the edge point. 
 2- Non-directional edge detection effects: These detectors are non-

directional change in intensity and do not return information about the 

direction of the edge, but return the location of the edge of the edge at the 

point of the edge. 
 The edges of the image contain accurate and useful information in 

analyzing the image. Edges operators function in a certain direction is to plan 

the image components by increasing the brightness depending on the type of 
vector factor used in determining the edges of the image. Defining the edges 

of the image cancels out a lot of information that is not useful in image 

analysis. The most important types of edge detection agents that are used: 

Sobel Operator, Prewitt Operator, Kirsch Operator, Robort Operator and 
Canny Operator. 
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Figure 3: (a) and (b) Robert Operators, (c) and (d) Sobel Operators, 

 (e) and (f) Canny Operators  (i)LOG operator 

 

4.1 Edge Detection by Gussian Fitting 
 
 The data of homogeneous image regions can be represented by a linear 
or exponential function, and we can also represent it by other nonlinear 

functions such as the Gaussian functions by general form [12]: 

Y = ae
bx2        

 ... (1) 
 This is done by using a small window moving on the plane of the image 

and then arranging its elements in ascending or descending order in pairs [x, 

y(x)] as y (x) is the location of the intensity of the gray level x. After 

obtaining the ordered pairs, we sort the odd values from the even values and 
according to their corresponding location. Based on that, the best 

approximation of the data will be calculated using the least squares method 

to approximate the Gaussian relationship to obtain the following equation 
[13-15]: 

                                                              … (2) 
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 To get the value of a, we use the following inverse transformation: 

a = e 
al
         ... (3) 

 After obtaining the Gaussian relationship, we find the absolute error 
between the values of y1(x) and Y1(x): 

|)x(1Y)x(1y|
n

1
er        … (4) 

 The edges in the digital image can be obtained by this method by 

comparing the absolute error with the threshold value. When the error is 

large in heterogeneous regions that contain points for more than one region, 
the probability of an edge will be large and the absolute error is small in the 

homogeneous regions and the probability will be small. 

 The absolute error is compared with the threshold value, and if the error 
is greater than the threshold value, then that point is an edge point, otherwise 

it is subordinate to a homogeneous region. The steps are explained in the 

fallow algorithm: 

 
Start: 

Input: Img(N,M) original image, ed(n,n) edge detection 

1. Given value th (threshold). 
2.Rome noise and contrast enactment. 

3. Make convolution of ed(n,n) operate on the image Img(N,M). 

4. Resulting arrange of filter elements (ascending or descending) with a value 
y1(x). 

5. Gray levels (even values) are ordered in alphanumeric order. 

6. Odd values of the remaining gray levels are ordered in descending order  

7. Obtain a Gaussian distribution of the values of the gray levels. 
8. Apply eq. 2 and 3. 

9.Point test according to the threshold limit. ed(n,m)=1 when err.>1, 

ed(n,m)=0 when err.>0. 
Input: ed(n,m) edge detection image. 

 

5 Results and Discussion 
 
 The previous algorithm was applied to different images representing 

teeth (X-ray images), as in Table (1) and (2), and the application of a 
standard effect (Canny operator) and the application of the proposed method 

for edge detection with different values of the threshold limit. 
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Figure (1): tooth’s Images samples with applied Adaptive edge detection (Th=10) 

 
Img# Original Img. Remove noise + contrast Enh. Adaptive edge detection (Th=10) 
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5 

   

6 

   
 

Figure (2): Results of applied Adaptive edge detection (Th=10) 

Img# 
Adaptive edge detection 

(Th=16) 
Adaptive edge detection (Th=20) Invert image (Th=20) 
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 From the results in Table (1) and (2), we note that the best results were 

achieved when the threshold value (th=20), as the place of decay in the teeth 

is clearly visible, with the possibility of determining the size and shape of 
this caries.From the results in Table (1) and (2), we note that the best results 

were achieved when the threshold limit is equal to 20, as the place of decay 

in the teeth is clearly visible, with the possibility of determining the size and 
shape of this caries. 
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