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  ABSTRACT  
 
An edge may be defined as a set of connected pixels that forms a boundary between two disjoints regions. Image Edge 

detection reduces the amount of data and filters out useless information, while preserving the important structural properties 

in an image. Edge detection plays an important role in digital image processing and practical aspects of our daily life. In 

this paper we studied various edge detection techniques as Prewitt, Robert, Sobel, Log and Canny operator and adaptive 

canny edge operator. On comparing them we conclude that canny edge detector performs better than all other edge 

detectors on various aspects such as it is adaptive in nature, performs better for noisy image, gives sharp edges, low 

probability of detecting false edges. 
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1. INTRODUCTION  

Edge location is a fundamental apparatus utilized in picture Preparing study, for highlight discovery and extraction, which 

mean to distinguish focuses in a picture where splendor of computerized picture changes forcefully and find discontinuities. 

The motivation behind picture edge discovery is essentially diminishing the measure of information in a picture information 

and jelly the auxiliary properties for picture handling. Edge identification is hard to apply in boisterous pictures, since both 

the commotion and edges contain high-recurrence content. Endeavors to lessen the commotion from picture result in 

obscured and misshaped edges. Administrators utilized on boisterous pictures are commonly a lot bigger in degree, so they 

can enough information to rebate confined boisterous picture pixels. In this way, the objective is to look at different edge 

discovery procedures and break down the execution as far as models. There are four steps of edge detection shown in fig.1 
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                           Fig.1 steps of edge detection 
 

 1. Image smoothing: - This step involves filtering the   image for noise reduction and improving the performance of edge 

detector 

2. Enhancement: - This step related with improving the quality of the digital image. We use filter to enhance the quality of 

the edges in the image. 

3. Detection: - Extracting all edge points and determine which edge pixels should be discarded as noise. 

4. Localization: - This step used for determine the exact location of an edge (sub- pixel resolution might be required for some 

applications. It estimate the location of an edge to better than the spacing between pixels). 

 

        2 .EDGE DETECTION TYPES  

 

  2.1 Prewitt operator 

 

The Prewitt edge detector is one of the classical operator used in image processing tools. The function of sobel operator is 

almost same as of prewitt operator but prewitt operator have different kernels, where constant c=1. It is an another way to 

estimate the magnitude and orientation of an edge. The prewitt operator is limited to 8 possible orientations, however most 

direct orientation estimates are not much more accurate. This gradient based edge detector is estimated in the 3x3 

neighbourhood for 8 directions. We calculated all the eight convolution masks. The convolution mask with the largest module 

is then selected [1]. 

 

Algorithm for prewitt edge detector is as follows: 

 

Stage 1: Accept the info picture.  

 

Stage 2: Apply cover Gx, Gy to the information picture.  

 

Stage 3: Apply Prewitt edge location calculation and the inclination.  

 

Stage 4: Masks control of Gx, Gy independently on the info picture.  

 

Stage 5: Results consolidated to locate the supreme size of the angle.  

 

Stage 6: The total extent is the yield edges. 
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   Fig.2 (a)   Original image              Fig.2(b) Prewitt 

 

 

 

 

 

 

 

 

 

                            

 

 

2.2 Canny edge operator 

 

It is one of the edge recognition technique to discover edges from the information picture without influencing the highlights 

of the edges. The watchful edge locator initially smoothens the picture to dispense with commotion. At that point it finds the 

picture slope to feature areas with high spatial Subsidiaries. After that it perform following along these areas and stifles any 

pixel that isn't at the most extreme .The slope exhibit right now can further be decreased by hysteresis which is utilized to 

track along the rest of the pixels that have not been smothered. Hysteresis utilizes two limits and if the greatness is 

underneath the main edge, it is set to zero. In the event that the size is over the high limit, it is made an edge [1] 

 

Algorithm for canny edge detector is as follows: 

 

Stage 1: Smooth the picture with a Gaussian channel.  

 

Step2: Compute the angle size and introduction utilizing limited contrast approximations for the fractional subordinates.  

 

Stage 3: Apply non-maxima concealment to the angle size.  

 

Stage 4: Use the twofold thresholding calculation to distinguish and connect edges.  

 

Stage 5: Canny edge identifier approximates the administrator that improves the result of flag to noise proportion and 

confinement. Accordingly, we are decided last pictures. 

 

                                
      Fig.3 (a) Original image         Fig.3 (b) Canny 

 

 

2.3 Sobel edge operator 

 

Sobel strategy is connected to perform edge discovery. The Sobel edge indicator utilize two covers with 3x3 sizes, one 

evaluating the slope in the x-course and the other assessing the angle in the y-heading. The veil is slid over the picture, 
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controlling a square of pixels at once. The calculation figures the slope of the picture force at each point, and afterward 

provides the guidance to build the picture power at each point from light to dim. Edges zones speak to solid power contrasts 

which are darker or more splendid [2] 

 

Sobel calculations work utilizing a numerical strategy called convolution and regularly dissect subordinates or second 

subsidiaries of the computerized numbers over space. We execute the Sobel strategy for edges recognition, which is in view 

of a 3 by 3 exhibit that is moved over the fundamental picture [2] 

 

Algorithm for Sobel edge detector is as follows: 

 

Stage 1: Accept the information picture.  

 

Stage 2: Apply cover Gx, Gy to the information picture.  

 

Stage 3: Apply Sobel edge discovery calculation and the angle.  

 

Stage 4: Masks control of Gx, Gy independently on the info picture.  

 

Stage 5: Results consolidated to locate the supreme size of the slope.  

 

Stage 6: The outright size is the yield edges. 

 

 

                                    

          Fig.4 (a) original image             Fig.4 (b) Sobel      

 

 

2.4 Robert edge operator 

 

The Roberts Edge filter is use to detect edges based applying a horizontal and vertical filter in sequence. Both filters are 

applied to the image and summed to form the final result. The Roberts Edge detector is fast since the filter is small but it is 

also subject to interference by noise. If edges are not very sharp the filter will tend not to detect the edge. See Prewitt or Sobel 

filters instead which are larger and less sensitive to noise [3]. It is a gradient based operator. It computes the sum of the 

squares of the difference between diagonally adjacent image pixels through discrete differentiation and then calculate 

approximate gradient of an image. The input image is convolved with default kernels of operator and gradient magnitude and 

directions are computed [4]. The advantage of this operator is simplicity but having small kernel it is highly sensitive to noise 

and not much compatible with today’s technology. 
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      Fig.5 (a) Original image                 Fig.5 (b) Robert 

 

2.5 Log edge operator 

 

The Laplacian is a 2-D isotropic measure of the 2nd spatial derivative of an image. The Laplacian of an image highlights 

regions of rapid intensity change and is therefore often used for edge detection. The Laplacian is often applied to an image 

that has first been smoothed with something approximating a Gaussian Smoothing filter in order to reduce its sensitivity to 

noise. The operator normally takes a single gray level image as input and produces another gray level image as output 

[4].The LOG edge identifier was an extremely well known edge administrator before the Canny proposed his calculation. It is 

an angle based administrator which utilizes the Laplacian to take out the second subsidiary of a picture. It chips away at zero 

intersection technique. LOG utilizes both Gaussian and laplacian administrator so Gaussian administrator lessens the 

commotion and laplacian administrator recognizes the sharp edges in a picture [5]. Since the input image is represented as a 

set of discrete pixels, we have to find a discrete convolution kernel that can approximate the second derivatives in the 

definition of the Laplacian [6]. Truth be told, since the convolution activity is affiliated, we can convolve the Gaussian 

smoothing channel with the Laplacian channel most importantly, and afterward convolve this half and half channel with the 

picture to accomplish the required outcome. Doing things along these lines has two points 

of interest: Since both the Gaussian and the Laplacian parts are typically much littler than the picture, this technique as a rule 

requires far less number juggling activities [7-9]. 

 

 

                                       
         Fig.6 (a) Original image                  Fig.6 (b) Log 

 

2.6 Kirsch edge operator 

 

The Kirsch operator or Kirsch compass kernel is a non-linear edge detector that finds the maximum edge strength in a few 

predetermined directions. The operator takes a single kernel mask and rotates it in 45 degree increments through all 8 

compass directions: N, NW, W, SW, S, SE, E, and NE. The edge magnitude of the Kirsch operator is calculated as the 

maximum magnitude across all directions [10]. 
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          Fig.7 (a) Original image                   Fig.7 (b) Kirsch 

 
Kirsch calculation depends on step edge, as per the attributes of pictures themselves and esteem taking states of Kirsch esteems, it 

can alter limit esteems to acquire most conceivable edge purpose of pictures, and so it can totally be withdrawn from fake interest. 

At the point when the complexity between the closer view and foundation is extremely furious and concentrated. Kirsch calculation 

will have exceptionally remarkable execution and it can alter limit esteems to acquire most conceivable edge purpose of pictures, so 

it can totally be isolates from counterfeit support. Factors worried in the determination of an edge recognition administrator 

comprises of edge introduction, edge structure and noise condition [11]. 

 

2.6 Adaptive Canny edge operator 

 

It applies the gaussian separating which has the upsides of edge recognition and clamor expelling. By then it uses OTSU, 

which relies upon point size to intensify the distinctness of the resultant classes, to decide the low and high limits of shrewd 

administrator. Edge identification is most central task in picture handling. While applying versatile vigilant administrator to 

recognize the edge on one hand, Gaussian channel must be utilized it can smooth the picture and stifle the clamor, and 

furthermore it smoothed the edge of the picture. Then again, the low and high limits esteem must be set physically while 

choosing the edge pixels, when the enlightenment changes, the edges must be reset physically. 

 

Algorithm for adaptive canny edge detector is as follow: 

 

Stage 1: Smooth the picture with the Gaussian channel. 

 

Stage 2: Compare the bearing and slope greatness of the smoothed picture. 

 

Stage 3: Perform non most extreme concealment and decide the hopeful edge point. 

 

Stage 4: Perform edge remedy and edge identification with twofold edges. 

 

                                               
             Fig.8 (a) Original image                    Fig.8 (b) Adaptive canny 
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3. CONCLUSION 

In this paper we have considered and assess diverse edge discovery procedures. We have seen that Adaptive canny edge 

identifier gives result better when contrasted with every single other method. It is progressively safe to clamor, much versatile 

in nature, gives great restriction and recognizes more honed edges when contrasted with all others systems. In this way it is 

considered as ideal edge identification system thus part of work and enhancement for this calculation has been done an    

furthermore further upgrades are conceivable as an enhanced shrewd calculation. Evaluation of the images showed that under 

noisy conditions Adaptive canny, Canny, Log, Sobel, Prewitt, Roberts’s exhibit better performance, respectively. 
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