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                                                             Abstract 

 
 
 
 
Edge detection is always study focus in the field of medical image processing and analysis. It 
is an absolutely necessary step in medical image processing. In China medical field, 
processing of real-time data is constrained by limited resources .Thus, it is important to 
understand and analysis image analysis algorithms for accuracy, speed and quality. In this 
paper are analyzed the frequency features of the （Sobel,   Prewitt ,  Robert , Laplacian, 
Canny operators） from the viewpoint of frequency and speed domain, and it is proposed that 
the frequency features of the different operators should be considered when different 
operators are being used or constructed. Because edge detection operators is sensitive to the 
edge type, the appropriate operator should be adopted should be adopted in different edge 
type detection. Finally, the importance and necessary of comparing the continuity and speed 
edge detection operators are validated in the area of MRI image. 
Key words:  image processing; edge detection; differential operators; Medical image 
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1 Introduction 
 

The edge of the image is one of the most fundamental and important features in the 
images  ,it is showed that the mutation of local scope gray-scale, which refers to set of those 
pixels that have step changes in the around of the gray pixels[15]. Edge as primary extraction 
target and the diving line of the background can significantly reduce the information to deal, 
but retain the shape information of the objects in image. 

Edges help in identifying the outline of an object .The primary goal of edge detector is to 
output the edges required for further image-processing stages like detecting the object ,its 
shape ,size .Edge detection is extensively used in the area of medical machines 

Edge detection a important technology in  the image processing field, particularly in the 
edges detection and edges extraction [8]. It is the ability to determine the edge of an 
object[10],is a primary step in many image enhancement procedures .In an image ,an edge is 
an abrupt change in gray level intensity values of successive pixels. Hence ,when there is a 
high difference between two neighbors , pixels ,a possible edge is detected .The intensity of 
the pixels at the borders of a shadow also translate from a low to a high value .Due to this ,any 
edge detection technique detects this outline of shadows as edges. 

This results in detection of false edges .Similarly, when there is a little change in the 
intensity between two objects ,some edge detectors may fail in detecting this small 
difference as an edge of the object. 

In the past years, edge detection in medical field have become a important part in china 
modern life. Medical image have become the important evidence to Clinical diagnosis and 
treatment and it is to define the boundary of target with the noisy image. It is also widely used 
in the 3D Reconstruction in brain image. [4]The quality of the medical image is directly 
influenced the treatment of the medical staff. But the medical image is always influenced by 
the different kinds of noisy , image error, and human factors , so the edges of the medical 
images are not clear, it is difficult to accurately determined by the human eyes . So it is 
necessary to research the edge detection of medical images. [1] 

In china, mostly areas are countries, because of developed medical equipment, so in 
these countries, speed of the operators is one of the most important key parameters for 
comparing different kinds of operators. The faster operators of edge detection will help 
medical staffs to analysis the medical image as soon as possible. Especially in MRI image, 
analysis the continuity , direction of particular edge area is very important, it is very helpful to 
the treatment of the medical staffs.    

In this paper, a particular application on the medical images MRI by using each 
algorithms, then we compare and discuss different commonly operators according to the 
parameters in two ways. One way is comparing the continuity and direction of particular edge 
area in MRI image. The other way is comparing the speed of each operators on the medical 
images. 

 
1.1 Problem definition 
1.1.1In medical images it is usually hard to segment and analysis the continuity and direction 
of some area in interest, we are going to suggest effectived results in the particular medical 
images. 
1.1.2What are the advantages and the disadvantages of each algorithms for particular medical 
images  
 
1.2 Aim 

The aim of this paper is to compare five methods used for edge detection, Prewitt 
Operator ; Robert operator ;LOG operator; Canny operator in our 
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application   analysis and find the advantages and the disadvantages of each 
algorithms in the medical images, suggest the effectived operators results in the particular 
medical images  
 
1.3 Delimitation 

Comparing the different kinds of operators in other ways and in other areas applications 
are not addressed in this paper. Instead of the particular medical images,  particular 
application in china with the special conditions. 
 
 2 Theoretical background 
 
        In the gray image, the existence of the edge is showed by the diversification of the gray 
value in the image.  Treating the two dimensional image as a two dimensional signal in the 
space, so the edge can be regard as the performance of the high frequency components in the 
two dimensional signal. By designing the rational high-pass filter, edge information can be 
showed. But edges are the mutations of the gray valued between the adjacent pixels. 
Therefore the design of the high-pass filters, the airspace pixels involved by the filters should 
not be too much. So the general operator template are always 2*2, 3*3, 5*5 size. In the 
following analysis, understand the spatial differential operators is more appropriate high-pass 
filter to do the edge detection. 

   From the knowledge of the signal processing, the signal is equal to multiplying the signal 
in the frequency domain convolution in the airspace. The edge detection can be finished by 
the convolution of the  spatial differential operators. Most of the edge detection techniques are 
based on applying simple convolution 
masks to the entire image in order to compute the first-order or second-order 
derivative ,thus resulting in an edge. It is nothing but a calculation of differences in 
pixel values. [5] 
Edge detection can be divided into two types . 
First derivative method: 

First-order based edge detection-the first order derivative at a pixel is used to decide 
the presence of an edge. The first order derivative is searched for the maximum or the 
minimum value and the pixel containing this value is considered an edge. An example 
of this is the Sobel edge detector [7] 

Gradient corresponds to the first derivate, gradient operator is a derivative operator. For 
one continuous function f(x, y), its location gradient can be showed as a vector [3], 

 

                           Equation 1                                 
This vector’s gradient and direction angle are shown in the Equation 2 

                                Equation 2                                                   
On the above the equation, the partial derivatives require to calculate the location of each 

pixel, in reality, it is commonly used the small area template convolution to do the 
approximate calculation. Not only the step edge, but also the roof edge , its first derivative has 
local Extremum. First calculate the an order difference of each pixel, take the appropriate 
threshold , when the first derivate of one point is bigger than threshold, it sets the points as the 
edge points.    

 Second-order based edge detection-the second order derivatives are used to decide the 
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presence of an edge .The pixel that has its second order derivative as zero is 
considered an edge, that is, this method searches for zero-crossings .An example of 
this is the Laplace edge detector. [9] 
For one continuous function f(x, y), its Laplace value be defined  as Equation 3 

                                                                                      Equation 3 
                                                                                                          
2.1 Robert operator 
 

Robert’s edge detection technique is the most basic of all the techniques discussed. It 
uses two 2 x 2 masks to find the orthogonal derivatives .Extension to the higher image 
dimensions is not possible in this edge detection technique .In addition, the gradient is 
not shifted by half-a-pixel in both directions .Due to this ,Robert’s edge detector is 
more sensitive to noise compared to other edge detectors .This is reflected in its 
output, which has a higher amount of noise that that of other filters. [11] 

                                            

Figure 1. derivative masks 
In Figure 1 derivative masks are shown.Computes the orthogonal derivatives, that is, the 

detector calculates derivatives along the diagonals, termed as R1and R2 respectively. 
To speed up calculations, the edge magnitude is calculated as the absolute values of the 

orthogonal derivatives. An angle of π/4was added to the result of the edge direction[16].This 
is because; the Roberts edge detector calculates the intensity fluctuations along diagonals, that 
is, it calculates orthogonal derivatives. 

To analysis the frequency characteristics of the template, to analysis the Robert cross 
operator’s frequency field, first to do the Z transform for the Robert cross operator, x(n1, 
n2)’s Z transform is defined as in the Equation 3 

                                                      Equation 4 
If the z1 and z2 get the number from the unit circle, so the z transform can get the 2-D 

order transform, it is shown in the  Equation 4 

                                               Equation 5 
To do the z transform of Robert cross operators two templates, it can get the 

corresponding spectrum (Amplitude has been normalized). The Figure 1(a) is shown The 
template a continuous frequency spectrum . The figure 1(a) is a continuous frequency 
spectrum. But in real convolution, it always take several discrete points, so the discrete 
Fourier transform frequency spectrum can reflect the image processing more efficiently , so in 
the following operators, it used the  discrete Fourier transform frequency spectrum to analysis. 
[6] 
The continuous and discrete frequency spectrum of Roberts operator is shown in Figure 2. 
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                                       (a)                                                                         (b) 
                    Figure 2.a)The continuous frequency spectrum of Roberts operator.b)The discrete 

frequency spectrum of Roberts operator 
2.2 Sobel operator 
 

Sobel is one of the most used operators. Sobel find edges in x-axis and in y –axis. It 
have two operators, for example one of them is to do horizontal direction detection ,the 
other one is to do the Vertical direction detection, then put the results together. 
The Sobel edge detector calculates the gradient along the x and y direction separately. In 
Figure 3, Sobel edge detection templates are shown 

                                                                            

                                     Figure 3. Sobel edge detection templates 

The two-dimensional Sobel x-component , Sx , in Figure 3(a)can be decomposed into 
two one-dimensional components,Sx1and Sx2,as shown in Figure 4.Sx1computes the 
averaging in the direction of the edge and perpendicular to the edge strength while 
Sx2computes the first-order differentiation along the direction of edge strength [13] 

                                                                                                                                                                                                         

                                     Figure 4.Sobel-x is separated into Sx1 and Sx2 
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                                           Figure 5.Sobel-y is separated into Sy1 and Sy2 

Similarly, the Sobel y-component , Sy can be composed into Sy1 and Sy2 as shown in 
the figure 5.Before do the differential for sobel operators, first carry out the neighborhood 
average or weighted average. They corresponding operator matrix are shown in the Figure 6: 

                             

                                                           Figure 6. sobel matrixs 

To do the two dimensional Fourier transform for sobel operators, it can get the frequency 
spectrum  

2.3 Prewitt operator 

Prewitt is a method of edge detection in image processing which calculates themaximum 
response of a set of convolution kernels to find the local edge orientationfor each pixel.[12] 

 

                                          Figure 7.Prewitt edge detection template   

Figure 7(a)shows the template used to detect the vertical edges, termed as Px. Figure 
7(b)shows the template used to detect the horizontal edges ,termed as Py. 
Figure 7(a) and (b)can be separated into two one-dimensional components. The 
component in the direction of the edge work as an averaging filter and the other 
component compute the first-order differentiation in the direction of the edge 
response 
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Before do the differential for prewitt operators, first carry out the neighborhood average 
or weighted average. To do the two dimensional Fourier transform for prewitt operators, it 
can get the frequency spectrum  

2.4Laplacian operator 

Laplacian operator is a second order derivatives operatorsIn digital images, to calculated 
the Laplacian value is also by using the templates. The basic requirement on the templates is 
that the center pixel corresponding coefficient should be positive number, but the coefficient 
adjacent pixels of the center pixel should be negative number and their sum should be zero. 
[14] 

In Figure 8, the usually types of the templates are shown: 
                                                                                                                                                                                                                            

                                           
                                     Figure 8.Laplacian edge detection templates 
 

                                                
                             Figure 9. frequency spectrum of Laplacian operator b 
 
The frequency spectrum of Laplacian operator b is shown as figure 9 
 
2.5Canny operator 
 

The Canny operator  used the Gaussian filter to do the image filtering and then calculate 
the gradients and directions of each pixel.  Then do the Non-maxima suppression on the 
gradient and divide the two thresholds. Choose the two thresholds, the higher threshold 
always is three times of lower threshold. Handle the pixels between the lower threshold area 
and higher threshold area , get the edges of the images at the last. [2] 
Template example is shown in the figure 10 
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                                        Figure 10.The canny edge detection templates 
Then can get its gradient and direction, it is shown in the equation 5 

                                                   Equation 5 
In the Equation 5, x, y represents the position of the points. 
2.6Two ways to analysis basic characteristic of various operators 

There are two ways we are using that analysis the basic characteristic of various 
operators.One way is analysis the characteristic of operators based the frequency spectrum, 
the other way is analysis the characteristic of operators based the speed and quality. 

2.6.1 Based the frequency spectrum 

In the first way, to compare the different kinds of operators in the MRI image particular area by 
analysis the direction and continulity. 

For the frequency spectrum of Robert, Prewitt, Sobel and Laplacian operators, it shows 
these operators are high-pass filter. But in the two dimensional spatial field, they have 
difference degrees of filtering for different directions. So it is influence on the different effects 
of the edge extraction for different directions.The Laplacian(b) have no directions , so it can 
detect the different directions. The Robert, Prewitt, Sobel operators have the apparent 
direction angles, so it must have the discontinuity of the image edge extraction, but the 
Laplacian operator should be relatively smooth on the edge extraction. 

Sobel and prewitt operators just have different weights in the smooth parts in the image. They 
both are have a good detect results with the gradual change gray gradient and low noisy image. If the  
complex noise image, they have worse detection results. 

The Robert operators have no function to reduce the noise. Laplacian have more Sensitivity to the 
first order derivative and can not provide the edge Direction information. So it is also used to reduce 
the edge pixel.Canny operators have the effectived results to reduce the noisy compared the other 
results, but it is easily to smooth some the effective edges. 

2.6.2 Based the speed and quality 
 

In the second way to compare different kinds of operators in china medical systems: 
The following are some of the key parameters that were selected for quantitative 

measurement of performance of the edge detectors  
speed: This is the speed with the particular edge detector applied on the MRI image. 
Threshold: All the pixels having a value greater than the threshold were projected as 
edges. This was selected at run-time for the effectived results. The result of applying 
threshold is shown as binary edge strengths in respective edge detectors 
 
 

.3 Methods 

In this part we will present a solution to a problem described in the chapter 1.1 
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3.1 Literature search methods  
Various literatures have been studied to get background knowledge and understanding of 

the tested edge detection operators, as well as information regarding similar experiments. This 
information has been sought both from books on the topic and scientific journals and reports. 
Books have been found by searching the local and national library catalogues Higgins and 
Libris. Scientific reports and journals were found mainly through the article databases ACM 
Portal and Science Direct, and a few were found searching the Internet using the search 
engine wiki. 

 
3.2 Edge detection in MRI images 

In our work, there are some major steps: 

3.2.1. fourier transform 

Fourier trannsform is a important way in the digital signal processing. It is also used in 
the image analysis. The two dimensional images  can be regards two dimensional signal in the 
space, so using the fourier trannsform to get the  frequency spectrum.In matlab, we used the 
fft function to do the fourier transform and get the corresponding    frequency spectrum,In 
Figure 11, the continuous and discrete frequency spectrum of Roberts operator are shown,in 
Figure 12, the frequency spectrum of Sobel operator in  the X orientation is shown,in Figure 
13  the frequency spectrum of Prewitt operator in the X orientation is shown,in Figure 14   the 
frequency spectrum of Laplacian operator b is shown. [6] 

  When we get the spectrum of the operators,analysis it and compared the operators in 
spectrum domain. Because the two dimensional images  can be regards two dimensional 
signal in the space, the edges can be regard as the high frequency in the signal domian and the 
spectrum is a important parameter reflecting the basic  of the signal, that is the image .So 
analysis the spectrum is necessary and effiective. 

From the spectrum of the sobel, prewitt, robert, we found that observe direction angles,so 
it reflect the First derivative Differential operator have the directions. The sobel , prewitt, 
robert, Laplacian operators are high-pass filters, but they are in the Two-dimensional spatial, 
they have the different filtering level in different directions, so it according to these operators 
when used in the edge extract, they get the different results in different directions 

From the figure11(b) shown, the robert operators spectrum have the observe direction 
angles, so we according to this, guess using the robert operators maybe can not get the 
continous edges. From the figure12 and figure 13 show, the sobel and prewitt operators 
spectrum have the observe direction angles, so we according to this, guess using the prewitt 
and sobel operators maybe can not get the continous edges. From the figure 14 shows, the 
Laplacian operator spectrum have no direction angles, so we according to this guess using the 
Laplacian operator can get the continuous edges and smooth edges. 

This is the first step for comparing the operators by analysising the spectrum in the Two-
dimensional spatial. 
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                                      (a)                                                                                                (b) 

                                 Figure 11.the continuous and discrete frequency spectrum of Roberts  

operator .a)The continuous  frequency spectrum of Roberts operator.b)The discrete   

frequency spectrum of Roberts operator 

 

                           
                          Figure 12.the frequency spectrum of Sobel operator in  

                                                              the X orientation. 

 

                         Figure 13.the frequency spectrum of Prewitt operator in the Xorientation 
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                            Figure 14. the frequency spectrum of Laplacian operator b  

                                                                                

3.2.2. edge detection in MRI  

After the fourier transform, we should prove our theory by using the matlab to do the edge 
detection . we chooed a brain MRI image to our original image figure 15 (a)..First we marked 
the area on the topleft of the image. Because we want to compare the operators in direction 
and Continuity. The marked area is a part of brain Central System.When the medical stuff 
check the brain image of peoples, this system should be checked.Analysis the edges direction 
and continuity in this area is important and necessary.They we used the sobel, 
prewitt,canny,robert,Laplacian operators to do the edge detection for the image brain MRI, 
and compared the difference in the marked area.  

There are several maior steps in edge detection 

 (1)  define the function to do the edge detection. We divide the Sobel,   Prewitt ,  Robert , 
Laplacian, Canny into three parts. The EdgeDetect function to be used for the Sobel,   Prewitt ,  
Robert operators, canny function to be used for canny operators, the Laplace function to be 
used for Laplace functiom. 

(2).. we support three methods for Sobel,   Prewitt ,  Robert , Laplace, Canny operators to do 
the edge detection 

3.2.2.1 Sobel Prewitt Robert method 

First we read the image and get the size of the image. Then according toe the size of the 
image, construct  the output matrix.. Using the corresponding templates to do the Convolution 

Calculation and get the two matrixs X and Y. X is used for storing the x vertex 
coordinate gradients in the matrix, Y is used for storing the y vertex coordinate gradients in 
the matrix, then get the squares of the X and Y. Calculate the threshold and regards the 
gradients corresponding  to pixels as 1, that is  binary image. 

In the sobel method , we used the Figure16  (a)    as for matrix X, storing the x vertex 
and used the Figure16  (b)   as for matrix Y, storing the Yvertex. 
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In the prewitt method ,we used the Figure16  (c)  as for matrix X , X storing the x vertex 
and used the Figure16  (d)  as for matrix Y. 

 In the robert method , we used the  Figure16  (e)  and Figure16  (f)    as the templates. 
          For sobel and prewitt operators, specifies the sensitivity threshold for  the Sobel method 
and do vertical and  horizontal edge responses to Sobel gradient operators. 

For robert operators,  specifies the sensitivity threshold for  the Robert method and do 
45 degree and 135 degree edge responses to Roberts gradient operators. 

 
          (a)                           (b)                 (c)                        (d)                       (e)              (f)    
                                 Figure 16. The templates used in the method 
3.2.2.2 canny method 

First get the processing area of Gaussian smoothing function is –dt to dt.Define the 
processed pixels are m, calculate the templates in x-direction and y-direction.Then calculate 
the high-pass filter and smooth function.Do the Convolution by using the x-direction template 
and y-direction template, get the gradients. After that, using the gradients to set the high 
threshold and the lower threshold.At last calculate the gradient between adjacent pixels, if the 
gradient is Local maximum and is bigger than high threshold, set 1. 

 
3.2.2.3Laplacian method 

The Laplacian method read the image first and used the zero cross detection. First find 
the zero cross point and calculate the derivative. Then we define the threshold and choose the 
threshold by testing results. 

4 Results 

4.1. images 
4.1.1. Based the frequency spectrum 

In this parts, the results tested on the frequency spectrum, that is the continuity and 
direction in special areas in the MRI. 

MRI images 

 

                                                          
(a) 
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(b)                                                                           (c) 
                                                                               

 

        
(d)                                                            (e) 

                                 Figure 16.a ) original image MRI  
.b ) the result of  in Sobel operator  
.c)the result  in prewitt operator . 
d)the result in robert operator . 
e)the result in Laplacian operator 

In the Figure 16, the result of sobel, prewitt,robert,Laplacian are shown. As the Figure 
16(a) shown, this is the original image, we marked the special area in the top left.We get the 
spectrums of the sobel, prewitt,robert,Laplacian operators in the method part. The areas 
marked in the Figures16(b),Figure 16(c), Figure16(d) , Figure16(e) are different. As the 
Figure16(d) shown ,the robert operators can not detect the edge in the area marked in the top 
left. As the Figure 16(b), Figure16(c) shown ,even the sobel and prewitt operator can detect 
the areas marked,, but the edges gotten is not continuous.As the Figure16(e) shown, the 
Laplacian get the continuous edges, but some of the edges are sham. 
4.1.2. Based  the speed and quality  

In this part , the result tested on the speed and quality of the Sobel,   Prewitt ,  Robert , 
Laplacian, Canny operators to do the edge detection in  special areas of MRI. 
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      (a) 
                                                                                                                     
 
 
 

                                  
 

(b)                                                                         (c) 
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(d)                                                                            (e) 

 
 

                                              
 
 
                                                                                  (f) 
 
                                                          Figure 17 .a) original image MRI 

b) t he result of Edge detection of  Sobel  operator 
c) the result of Edge detection of  Robert operator  

.d) the result of Edge detection of  Prewittoperator 

.e) the result of Edge detection of  Laplacian  operator 
f) the result of Edge detection of  Canny  operator 
 

The Figure 17  are shown the results of the Sobel,   Prewitt ,  Robert , Laplacian, Canny 
operators, the figure 17(f) shows the most effectived results, the edges are clear and contnous, 
as the figure 17 (b) and 17 (d) shown , the sobel and prewitted get the similar results , but the 
sobel operator is more effectived than prewitt operator. 
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The comparsion result of  fit thresholds and the speeds of the Sobel,   Prewitt ,  Robert , 
Laplacian, Canny, Kirsch   operators are shown in table 1. 
 speed  Threshold 

Prewitt 39.3 51 

Laplacian 45.8 26 

Robert 47.5 31 

Canny 22.8 96 

Sobel 40.3 38 
                                                   Table 1 Comparison of different edge detectors 
 

The list numbers of the Thresholds means the most effectived threshold number of Sobel,   
Prewitt ,  Robert , Laplacian, Canny operators. As  the table 1 shows the prewitt and sobel 
operator are similar in the speed , 

Based on the speed , the canny operator is most fastest opertors in the particular 
application 

 
5 Analysis and discussion 
5.1 analysis the operators based on the frequency spectrum 
 

From the edge selected of each operators, because each operator has its own frequency 
spectrum Characteristic, when get the edges, we can ger the different results. 
From the figure 16 (d)  showed top left area marked , we can clearly found that the robert 
operator can not dedect the top left area edges marked in the figure. Throught the sobel 
operator and prewitt operator can detect the  top left area edges marked in the figure16(b)and 
figure16(c) , but their edges are not continuous and the edges are fruzzy. The Laplace operator 
can get the continuous and smooth edges as shown in the figure16 (e). 

In addition, from the sobel operator frequency spectrum, it shows that its direction in 
High-pass filter is effective than prewitt operator, so get the more detail information. Even the 
Laplace can detect the lots of subtle changes edges, but it also makes some sham edges. 

In the method part, we guess the sobel and prewitt operator maybe can not get the 
continuous edges according to the figure12 and figure 13 shows the sobel operator and prewitt 
operaror have the observed direction angles,  the top left area marked in the figure16 (b) and 
16(c) are not continuous edges, they evaluate the sobel ,prewitt operator have their directions 
and get some continuous edges when they applied to a MRI image.  

The areas marked in the Figures16b),Figure 16(c), Figure16(d) , Figure16(e) are 
different. As the Figure(d) shown ,the robert operators can not detect the edge in the area 
marked in the top left. As the Figure 16(b), Figure16(c) shown ,even the sobel and prewitt 
operator can detect the areas marked,, but the edges gotten is not continuous.As the 
Figure16(e) shown, the Laplacian get the continuous edges, but some of the edges are sham. 
Seen from the spectrums in the Figure 12,Figure 13, the sobel and prewitt operators have the 
observe direction angles, so analysis the spectrum, the edges of sobel , prewitt operatos should 
get the discontinous edges.The Figure 16(b), Figure16(c) are proved our suspect. As the 
Figure 14 shown, the Laplacian operator  frequency spectrum in 45 direction is different from 
the frequency spectrum in W2 direction. It shows the templates in different directions have 
the differences,so it can lead to the pixels handeled garbled the gary values of other edges and 
get the blur edges.The figure 16(e) proved this suspect. 
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5.2 analysis the operators based on the quality and speed 
 

Based on quality, canny operator showed the more effectived results than 
sobel,prewitt,robert,Laplacian operators. Laplacian and Robert shows the broken edges at 
some junctions. Though Prewitt worked faster than robert did, their results were of average 
quality compared to the sobel detectors. 

Compared to other operators, the canny operator can dectect the complete, continuous 
and detailed edges, but it also smooth some edges in the smooth process. 

Based tthe speed, the canny is most efficetived operators in the particular application. 
The sobel and prewitted operators are similar based on the speed, compared to prewitt 
operators the sobel operators can save the mostly of the high-frequency information of the 
image. But the prewitt operators only save a little high-frenquency  information . 
 
6 Conclusion 
6.1 select the effectived operators 

From the frequency spectrum of operators, we can know that First derivative operators 
have the directions for edge detection.So if we analysis the edge Characteristic of the pending 
image, take the operators that have the Sensitivity to Corresponding type, we can get the 
edges of images effective results. 
By analysis the theory and the experiments, different kinds of operators can get the different 
results for the same image.Escpecially for that detailed information ,the direction of each 
operator is very important. For edge detection operators, if complete well in the high 
frequency wave part, it can get the ideal results. 

From the sobel operator and prewitt operator showed, the sobel operator can save the 
high frequency information of image, but the prewitt operator just save the little high 
frequency information of image and the edges information gotten is not prefect. 
In addition, the direction of edge operators lead to the blur of edges. Choosing the Laplacian 
operator as the example, its frequency spectrum in 45 direction is different from the frequency 
spectrum in W2 direction. It shows the templates in different directions have the differences, 
therefore it lead to the pixels handeled garbled the gary values of other edges and get the blur 
edges. 

So to do the edge detection More effective, we should consider the direction of edge 
operators. 

The sobel and operators can get the effectived results than the robert operators, but the 
edges are not continuous and detailed. And the Laplace the operator is more Sensitive for 
noise than other operators and always make the sham edges. So it less used to detect directly. 
The canny operator accuracy is observed effective than the other classic Differential operators 
and can get the detailed edges of image. 

Edge detection play a important role in the medical image processing. From analysising 
the above experiment, we know each operator has some advantages and disadvantages, so 
from  the Frequency domain characteristics of each operator, analysis the specific conditions 
for different images, Choose the appropriate operator. 

 
6.2 Proposal for further research 
1. compare  the other operators to  do the edge detection 
2. not only in medical field , analysis the other field images, such as industry , Services and so 
on 
3. compare the operators in other ways  
4.make the improvement of the operators, beacuse now the operators accuracy is not enough 
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