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ABSTRACT 
Edge detection in a digital image is one of the important jobs in digital image processing. Edges in the image are 

the significance of discontinuity present in the image. Detecting the accurate edges or boundaries ease the 

location of objects in the image and parameters like shape, area can be measured easily. This paper presents a 

brief study on different edge detection techniques like Canny Operator, Sobel Operator, Prewitt Operator and 

Roberts Operator. Quality Assessment research is to measure the image quality. Unclear boundaries are 

produced due to low quality and other possible factors present in the image. Brief analysis of different edge 

detection algorithms are discussed here. The experimental results are produced and validated with the help of 

MATLAB Software 
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I. INTRODUCTION 
Edges are the significance of discontinuity present in the digital image. Edge detection plays very important role 

in image analysis and feature extraction. These days, it is the most interesting working area for the researchers 

who are working in the field of digital image processing. There are several edge detection mechanism are 

proposed such as Canny Operator, Sobel Operator, Prewitt Operator, Robert Operator etc[16]. All of these 

operators are based on intensity change in the digital image. The point at which there is a sharp intensity change 

in the image depicts edge presence. Edge detection is a neighborhood operation which shows the extent to which 

each pixel neighborhood can be partitioned. This is a similarity based process. Pixels having similar properties are 

grouped together. Canny Operator is the optimal edge detector. This operation works on three ethics: 

a) Localization of Edge 

b) Low Error Rate 

c) Single Edge Detection 

Canny operator uses two new methods in comparison to older methods these are as follows: 

a) Double Thresholding Technique 

b) Suppression and Non-maximum 

Edge detection is done for the feature extraction of the edges present in the digital image. These days few more 

techniques are being used in digital image processing such as particle swarm algorithm, genetic algorithm, 

wavelet transform, clone selection and cellular neural network. Edge detection methods are mainly grouped into 

two categories. 

1. Gradient: It detects the edges by taking maximum and minimum in the first derivative of the image. 

2. Laplacian: It searches for zero crossing in the second derivative of the image. It is an efficient 

method to determine sharp edge transition in image.  

II. STEPS FOLLOWED IN EDGE DETECTION PROCESS 
To enhance the performance of an edge detector Filtering-Filtering are commonly used. 

a) Enhancement: It works on computing gradient magnitude, emphasizes pixels where there is a sharp 

local intensity change. 

b) Detection: Edge point pixels are detected. Based on threshold value it is determined that a pixel is an 

edge point pixel or not. 
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c) Localization: If required location of the edge can be estimated for the application.  

 

III. EDGE DDETECTION ALGORITHMS 

 
1) Sobel Operator: It is a form of filtering operator, used to identify edges. A 2-D spatial gradient 

measurement performed to emphasize regions having high spatial gradient that correspond to edges. 

In gray scale image, absolute gradient is measured at each point [17]. In the image each point has 

two nuclear convolutions. Two kernels that is Gx and Gy check maximum response of the vertical and 

horizontal edge respectively. 

 

 

 

 

 

 

 

 
It is easy to achieve in space and has smoothing effect on the noise. Provide more accurate edge direction 

information but at the time it may result in many false edges with coarse edge width. The gradient magnitude is 

given in the equation1. 
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Fig. 1 shows the performance of Sobel Operator on the basis of both x and y axis detection in which edge is 

traced with the help of size and direction. 

 

 

 

 

 

 

 

 

 

 
Fig.1. Result of Sobel Operator 

 

 

2) Canny Edge Detector: Canny edge detection algorithm also known as optimal edge detection 

algorithm. It is the most frequently used technique in digital image processing (Canny, 1986). Canny 

has worked and used several techniques to enhance the edge detection algorithm [18]. Furthermore 

canny proposed three criteria for the algorithm: 

a) The real edge detection probability is higher and non-edge points meant to be lower the 

probability of edge points as a result output of the ratio of the signal to noise is maximum. 

b) Low error rate. High probability of finding the correct edges and no response to false edges. 

c) Response to a single edge, in the other words probability multiple response in single edge is 

low. 
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Fig.2. Result of Canny Operator 

 

 

3) Prewitt Operator: Prewitt Operator is similar to the Sobel Operator and evaluates intensity of image 

that gives largest possible solution to increase intensity from dark to light [19]. The operator has a 

pair of 3×3 convolution kernels as shown in the fig. 3. 

 

 
 

 

 

 

 

 

 

 

 

 
Fig.3. Result of Prewitt Operator 

 

Comparing with Sobel Operator, it does not place any emphasis on pixels that are near to the center 

to the mask. 

 

4) Robert’s Operator: Robert edge detection operator has a fast and simple structure that estimates the 

gradient of an image by discrete method [20]. The vertical and horizontal edges are taken separately 

and then put together for resulting edge detection. The 2-D spatial gradient measurements are done 

very fast. The operator has a pair of 2×2 convolution kernels as shown in Fig. 4. 
 

 
 

http://www.ijesrt.com/


  ISSN: 2277-9655 

[Kumari* et al., 6(6): June, 2017]  Impact Factor: 4.116 

IC™ Value: 3.00  CODEN: IJESS7 

http: // www.ijesrt.com© International Journal of Engineering Sciences & Research Technology 

 [285] 

 

 

 

 

 

 

 

 
 

Fig.4. Result of Robert’s Operator  

These two gradients can be combined together to get absolute magnitude, and it is given by the 

following equation. 

 

IV. EDGE DDETECTION ALGORITHMS 
The proposed approach is based on MATLAB Software. The flowchart for the proposed approach is given below. 

At first a colored image is chosen and imported into the MATLAB Software. A gray scale image is produced; 

gray scale image is a combination of black and white color. Then by applying different edge detection algorithms, 

edges are detected. 

 

V. COMPARISON OF EDGE DDETECTION ALGORITHMS 
Table I shows the difference between various edge detection techniques on different threshold values. 
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VI. CONCLUSION 
 This paper presents a comparative study on different edge detection algorithms based on discontinuity of 

intensity levels. The performance of various edge detection techniques is carried out with the help of MATLAB 

Software. On the basis of experimental results it is observed that canny edge detector operator produces higher 

http://www.ijesrt.com/


  ISSN: 2277-9655 

[Kumari* et al., 6(6): June, 2017]  Impact Factor: 4.116 

IC™ Value: 3.00  CODEN: IJESS7 

http: // www.ijesrt.com© International Journal of Engineering Sciences & Research Technology 

 [286] 

accuracy in edge detection as compared to other edge detection algorithms. It performs better in noisy and blurs 

condition but results are dependent on adjustable parameters. 
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