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ABSTRACT 
Edges define the boundaries between regions in an image, which helps with segmentation and object recognition. The usual existing edge detection methods like 

LoG, Canny, Sobel, Prewitt etc. They make use of maximal gradient value or zero-crossing point of second-order derivatives operator or appropriate threshold 

value obtain image edge. They all belong to high pass filter and unsuitable to detect the noise corruption of the medical image, because noise and edge are 

located in high frequency domain. Morphological edge detectors involve simple addition/subtraction operations and max/min operations. Since different edge 

detectors work better under different conditions, it would be ideal to have an algorithm that makes use of multiple edge detectors, applying each one when the 

scene conditions are most ideal for its method of detection. In order to create this system, it is first required to know which edge detectors perform better under 

which conditions. Clear edges can show where shadows fall in an image or any other distinct change in the intensity of an image. The process of extraction of 

these feature points is called edge detection. 

 

KEYWORDS 
edgedetection; multi-scalestructure element; Magnetic Resonance Images; Mathematical Morphology.  

 

I.        INTRODUCTION 
mage edge detection is an important work for modern medical image process. The purpose of edge detection confirms the edge of objective contour in 

noise image. The result of edge detection affects the next diagnoses and therapy [1]. The usual methods are: Log operator, Canny operator, Sobel 

operator, Prewitt operator etc. They make use of   maximal gradient value or zero-crossing point of second-order derivatives operator or appropriate 

threshold value obtain image edge. They all belong to highpass filter and unsuitable to detect the noise corruption of the medical image, because noise and edge 

are located in high frequency domain. In practical application medical image usually includes objective edge, objective shadow and noise, so it is difficult to 

separate edge from noise and the other jamming.  

Morphological edge detectors involve simple addition/subtraction operations and max/min operations. Since different edge detectors work better under 

different conditions, it would be ideal to have an algorithm that makes use of multiple edge detectors, applying each one when the scene conditions are most 

ideal for its method of detection. In order to create this system, it is first required to know which edge detectors perform better under which conditions.  

In this paper, anew morphological method based multiscale edge detection is proposed to detect edge. It gains the better image edge via changeable structure 

elements. The experimental results show that the new algorithm is more efficient. 

 

II.     THE TRADITIONAL MORPHOLOGICAL EDGE 
DETECTION OPERATION 

The corrected resistances to noise operations are: 

OMEI = ( f •  B ) o B - ( f •  B ) ⨀ B     (1) 

OMDI = ( f o B ) ⨁ B - ( f o B ) • B      (2) 

When the corrected resistance to noise operations OMEI and OMD1 detect edge, responses are all zero for positive and negative pulse to filter noise effectively. 

But blurred edge is gained [9]. To decrease edge fuzzy performance, to gain better image edge details and restrain capacity of noise, the modified morphological 

edge detection operations are shown as follow: 

When the corrected resistance to noise operations OMEI and OMD1 detect edge, responses are all zero for positive and negative pulse to filter noise effectively. 

But blurred edge is gained [9]. To decrease edge fuzzy performance, to gain better image edge details and restrain capacity of noise, the modified morphological 

edge detection operations are shown as follow: 

Emin =   min { OME1, OMDl }              Emax =   max { OME1, OMD1}                                                 Ed =  Emax -  Emin                          (3)  

Improved morphological edge detection operation is defined by the expression:  

ED = OMD1 + Ed                                                                         (4) 

Fuzzy edge is decreased by iterating some edge details of the improved operation. The increased ability of noise rejection and the better edge image lie on the 

changeable structure elements. 

 

III. THE NEW ALGORITHM OF MORPHOLOGICAL 
EDGE DETECTION 

A. Algorithm Description 

The result is directly influenced by the selected structure element [10-12].In this paper original image is divided into two parts: objection f' and background f2. 

The part which is larger than the threshold uses large-scale structure element to detect the edge, and uses small-scale structure element for the part less than 

the threshold. The large-scale structure element is obtained via dilating small-scale structure element and MSE (Mean-Squared Error) and PSNR (Peak Signal-to-

Noise Ratio). It can be defined as in (11) and (12):  

         

                           ∑����� ∑ (
 − 
`)����� 2             (5)     

                         (10) 

   M  x   N 

 

I

MSE    = 
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PSNR     =        10log10 256 x 256         (6) 

                  MSE 

Where the adjusting factor is a, f
’
 is original image and processed image respectively, M and N is image size. Edge image is obtained via large and small-scale 

morphological operations additive combination: 

f
 '
(x, y ) = w1

 
* ED1( x, y ) + w2 * ED2(x, y )                (7)  

Where f (x, y) is the combined edge image, w1
 
nd w2 are weights. 

B. Methodology Overview 

Based on foregoing analyses, the better image edge is obtained in terms of algorithm which is shown as below: 

1) Select threshold: Firstly, we estimate an approximate threshold to be regarded as initial value; secondly, segment the image to gain sub-image, then select 

a new threshold via character of sub-image. The image is segmented by the new threshold after several iterations; finally, the result including the less false 

partition is gained. The method is better than direct partition for initial threshold. The key is that update threshold. . 

2) Select limited structure element B: Bi is the large-scale structure element which is obtained from dilating small-scale structure element B: Bi = B. B-----  .B, ( i = 

2 ,3 ,4….n ) 

3)  Compute MSE and PSNR on the basis of (6) and (7): If MSE <M (M is expected value), continue to step 4, or i=i+l to step 2 

4) Detect the edge ED ED2 of f' and f2 in terms of step2 

5) Additive combination ED, ED2 to gain edge image based on formula (7): 

In this paper non-mean weight is adopted to detect the better edge image and filter noise. Different scale possesses different ability of noise rejection to confirm 

the weight w1
  
and are w2 in (7) [13]: 

1) The synthetic operations of open-close filter noise using the structure element in step 2:  

The respective mean image is obtained: 

el  =   f • B o B + f o B • B 

                     2 

e2  =   f  • Bi  ° Bi + f o Bi • Bi 

                          2 

2) Compute image standard deviations: 

∆l = │f – el │        ∆2 = │f – e2│ 

and variances 

∆l
2
 = │f – el │

2
        ∆2

2
 = │f – e2│

2 

3) Confirm weight in terms of standard deviations and variances of different scale image: 

W1   =  ∆2    or   W1 =  ∆2
2
 

        ∆l + ∆               ∆l
2 

+ ∆2
2
 

 

W2   =    ∆1    or   W2 =    ∆1
2
 

         ∆l + ∆2 ∆l
2 

+ ∆2
2
 

That is, in inverse proportion to the difference between selected weight and corresponding image. The weight of large-scale is larger than small-scale.  

 

IV. EXPERIMENT 
The source image used for simulating experiment is shown in Fig.2 (a). It is MRI (Magnetic resonance image) of brain tumor; the size is 467 X 529.The proposed 

algorithm as above detects Gaussian and salt & pepper noise corrupted image edge. The selected structure element is 3 X 3 cross. 

 

FIGURE: 1: a) ORIGINAL IMAGE 

 
 

FIGURE 2: GAUSSIAN NOISE AND SALT & PEPPER CORRUPTED IMAGE 
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A. Comparison with widely known methods 

To testify the effectiveness of the proposed algorithm, we detect edge for Gaussian and Salt & pepper noise corrupted image using the traditional gradient-

based operations: Canny, Laplacian of Gaussian and Sobel methods and the proposed method in the study. The result is shown as follow: 

 

FIGURE 3: RESULTS OF SALT & PEPPER CORRUPTED IMAGE DETECTION 

 
B.  Noise corrupted image detection 

From the experimental results Fig.2 and Fig.3, we think that the better edge is gained, the more dilation numbers, the focus of infection is clear. It helps doctor 

to make sure the state of illness ponderance and confirm how to cure. Circular iteration is needed in dilation. This increases the computational time of 

processing. It is very important to select suitable dilation times.Different image selects different dilation times to gain better detection edge. Image. The dilation 

results are as follows: 

FIGURE 4: FIRST DILATION OF IMAGE 

 
 

FIGURE 5: SECOND DILATION OF IMAGE 
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FIGURE 6: CLEAR DETECTION IMAGE EDGE USING MORPHOLOGICAL OPERATION 

 
C. Computational comparisons 

The comparisions of widely known methods is compared using our alogirithmic method is an shown in the graph for both salt & pepper and Gaussian noised 

images: 

FIGURE 7: THE RESULTS OF GAUSSIAN CORRUPTED IMAGE DETECTION 

 
 

FIGURE 8: THE RESULTS OF SALT & PEPPER NOISE CORRUPTED IMAGE DETECTION 

 
Fig.1a is noise corrupted image. Fig.3 show the results obtained with Log edge detection, Canny edge detection, Sobel edge detection and our proposed method 

is as shown in fig.4,5 & 6 as first dilation second dilation and finally the detected edge. It is can be seen from these figures that the edge image obtained with our 

method detected clearer edge which is not detected by Canny method, Log method and sobel method. It is sensitive to noise for widely known methods. The 

edge obtained with Sobel that is not integrated; Log has weak edge location; Canny detects the thinner edge and discontinuous focus of infection. All of them 

are not benefit for the research of infection focus. Our proposed method can obtain clearer edge for infection focus where the two noises corrupted (Gaussian 

and Salt & pepper noise) image. It is not sensitive to noise and in favor of analyzing state of an illness and later cure. It is can be seen from these figures and 

under noisy condition, our method can still get better image, and less the calculation time, than the well-known Canny, Laplacian of Gaussian and Sobel 

methods. 
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V. CONCLUSION 
Image edge is not clear for some pathology or any other field in special reason. The clear edge is important to cure illness. In this paper original image is divided 

into two parts: objection and background. The part which is larger than the threshold uses large-scale structure element to detect the edge, and uses small-scale 

structure element for the part less than the  threshold. Large-scale structure element is obtained by dilating small-scale structure element.  

The experimental results show in fig.3, is that the algorithm is more efficient for even medical image denoising and edge detecting than the usually used 

gradient-based edge detection algorithms such as Log   operation and Sobel edge detector, and Canny operation and is very efficient method  as shown in the fig 

7& 8 for Gaussian and Salt & pepper  corrupted image. 

Edge detection is an important task in any image analysis system. The response of the conventional edge detectors are largely dependent on the size of spatial 

filters (area of support) and the threshold (cut off level) used. The choices of those parameters remain heuristic due to the absence of proper image model. This 

problem is greatly reduced when a multi-scale approach for integrations of edge information, obtained from various size of filters, is used. The present work 

proposed morphological operation based on multi-scale edge detector.  

It is shown that the proposed detector has better noise immunity and orientation and positional response compared to most of the conventional morphologic 

edge detectors. This present work is computationally less expensive and is more efficient and effective  than sophisticated edge detectors like Log, Canny and 

Sobel edge detector, with comparable result. They all belong to high-pass filter and unsuitable to detect the noise corruption of the medical image, because 

noise and edge are located in high frequency domain. 

The proposed work detects fine edge with cleared Gaussian and salt & pepper noise corrupted image which is very helpful for any practical applications 

 

VI. FUTURE SCOPE 
The present work can be extended to work with different types of noises. It can be enhanced to work more with natural image segmentation. It can be 

implemented in many practical applications like to help doctors to make sure the state of illness and confirm how to cure detect any bone fracture. This work in 

future can also be used to work in most Image Processing applications to obtain information from frames as precursor step to feature extraction and object 

segmentation. It can be extended to work on many different practical applications of image edge detection. 

• Multi-Scale edge detection in Machine Vision Gauging applications such as inspection for missing parts, measurement of critical part dimensions using 

gauging, and identification and verification of electronic user interface displays. 

• This technique is also used in a Mobile Robot Vision System, it is of vital importance to separate objects from the background. This needs firstly to extract 

edges from the images collected by the mobile robot 
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