
 

 

 
Abstract—Edge detection is one of the most important tasks in 

image processing. Medical image edge detection plays an important 
role in segmentation and object recognition of the human organs. It 
refers to the process of identifying and locating sharp discontinuities 
in medical images. In this paper, a neuro-fuzzy based approach is 
introduced to detect the edges for noisy medical images. This 
approach uses desired number of neuro-fuzzy subdetectors with a 
postprocessor for detecting the edges of medical images. The internal 
parameters of the approach are optimized by training pattern using 
artificial images. The performance of the approach is evaluated on 
different medical images and compared with popular edge detection 
algorithm. From the experimental results, it is clear that this approach 
has better performance than those of other competing edge detection 
algorithms for noisy medical images.  

 
Keywords—Edge detection, neuro-fuzzy, image segmentation, 
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I. INTRODUCTION 

DGES in a digital image provide important information 
about the boundary or contour where an abrupt change 

occurs in some physical aspect such as gray level value of an 
image. Edge detection is a frequently performed operation in 
many image processing applications because it is usually the 
first operation that is performed before other image processing 
tasks such as object recognition, boundary detection, image 
registration and image segmentation [1]. Consequently, the 
success of these subsequent image processing tasks is strictly 
dependent on the performance of the edge detection operation. 
Medical image edge detection is an important work for object 
recognition of the human organs and it is an essential pre-
processing step in medical image segmentation [2]. The work 
of the edge detection decides the result of the final processed 
image. Classical methods of edge detection involve 
convolving the image with an operator (a 2-D filter), which is 
constructed to be sensitive to large gradients in the image 
while returning values of zero in uniform regions. There are an 
extremely large number of edge detection operators available, 
each designed to be sensitive to certain types of edges. 
Variables involved in the selection of an edge detection 
operator include edge orientation, noisy environment and edge 
structure. There are two main types of edge detector: one is 
the first derivative based edge detection operator to detect 
image edges by computing the image gradient values, such as 
Roberts, Sobel and Prewitt operator; the other one is the 

 
J. Mehena, Research Scholar, and M.C. Adhikary, Professor, are with the 

Department of Applied Physics and Ballistic is with Fakir Mohan University, 
Balasore, Odisha, India (e-mail: j_mehena@rediffmail.com, 
mcadhikary@gmail.com).  

second derivative based edge detection operator to detect 
edges by taking second derivative such as LOG and Canny 
operator [3], [4].  

The first order derivative like Sobel, Prewitt and Laplacian 
of Gaussian operator, but in theory they belong to the high 
pass filtering, which are not fit for noisy medical image edge 
detection because noise and edge belong to the scope of high 
frequency. In real world applications, medical images contain 
object boundaries and object shadows and noise. Therefore, 
they may be difficult to distinguish the exact edge from noisy 
medical images. These detectors are simple to implement but 
they are usually inaccurate and highly sensitive to noise. The 
second order detects edges by taking second derivative and is 
very sensitive to noise too. The Gaussian edge detectors 
reduce the undesirable negative effects of noise by smoothing 
the image before performing edge detection [18]. Hence, they 
exhibit much superior performance over other operators 
especially in noisy conditions. The Canny detector [5], which 
is a Gaussian edge detector, is one of the most popular edge 
detectors and it has been widely used in many applications. 
Although the Gaussian detectors exhibit relatively better 
performance, they are computationally much more complex 
than classical derivative based edge detectors. Furthermore, 
their performances quickly decrease as the density of the 
corrupting noise increases. 

Mathematical morphology is a new mathematical theory 
which can be used to process and analyse the medical images 
[6]-[8]. It provides an alternative approach to image 
processing based on shape concept stemmed from set theory, 
not on traditional mathematical modelling and analysis. In the 
mathematical morphology theory, images are treated as sets, 
and morphological transformations which derived from 
addition and subtraction are defined to extract features in 
images. As the performance of classic edge detectors degrades 
with noise, morphological edge detector has been studied. It is 
a better method for edge information detecting and noise 
filtering than differential operation, which is sensitive to noise. 
This method is a better compromise between noise smoothing 
and edge orientation, but the computation is more complex 
than general edge detection algorithms. Therefore, a novel 
edge detector that is capable of extracting edges from medical 
images corrupted by noise is highly desirable.   

Fuzzy logic based approach can deal with the ambiguity 
and uncertainty in image processing in better way as compared 
to the traditional approaches [9]-[14]. When fuzzy logic is 
used for edge detection gives better result compare to the 
classical approach. The classical techniques like Sobel, 
Prewitt, Roberts, Canny edge detector have limitations of 
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Sobel Canny Morphological Fuzzy Logic Proposed 

Fig. 5 Comparison of the proposed approach with Sobel, Canny, Morphological and Fuzzy logic approaches 
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