
© 2014 JETIR November 2014, Volume 1, Issue 6                                                                                         www.jetir.org (ISSN-2349-5162) 

JETIR1701A46 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 336 
 

 

A Comparative Study on Canny and Sobel Edge Detection 

Algorithm in Image Processing  
 

                        Vimal A.Vaiwala 

                          Assistant Professor 

                         SDJ International College 

                          Surat, Gujarat 
 

 

Abstract: A set of connected pixels, forms limits between two 

dislodge regions is known as an edge. Segmenting an image 

into numerous split regions, Assorted Edge detection methods 

are used to exceed on to the development of recognizing and 

positioning sharpness of an image. Edge detection algorithm 

made extremely effortless to resolve a variety of image 

analysis concerns and also to extract feature and segmented 

objects of an image. The edge detection used for object 

recognition, image matching, target tracking, segmentation, 

and data compression. On comparing canny edge detector and 

Sobel edge detection algorithm are used to extract edges to 

analyze and execute better than all other edge detectors on 

various aspects to detect object. Recital features are analyzed 

namely accuracy and speed are used to identify efforts of 

algorithm has been improved by experimenting on image. 
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I. INTRODUCTION 

Various Edge detection methods used to segment an image 

into numerous split regions. Segments are applied to exceed to 

the development of recognizing and positioning sharpness of 

an image. An image object as separate elements of 

applications of an edge plots to help in representing and used 

for edge detection technique to uncover convenient 

applications like medical image processing, computer channel 

surgery diagnosis, situate object in satellite image, face 

recognition and finger-palm print recognition etc. Extracting 

edges from digital images developed by various edge 

detection techniques. 
 

 
Figure 1: Edge detection organism on different application 

 

 
 
 

II.RELATED WORK 

 

Edge detection techniques change images to edge 

image advantages from the transforming of grey tones in the 

images. Edges are the sign of lack of durability, and ending. 

As a result of this transformation, edge image is acquired 

without encountering any changes in substantial qualities of 

the main image [1][2]. 

Discontinuities in the image intensity can be either Step 

edge, where the image intensity rapidly transform from one 

value on one side of the discontinuity to a dissimilar value 

on the opposite side, or Line Edges, where the image 

intensity abruptly changes value but then returns to the 

starting value within some short distance [3]. 
 

 
 

III. Methodology 
 
 
 

An Ineffective data, noise and frequencies are filter out in 

Edge detection to preserve the significant formation assets 

in an image.  

The methodology is as follows: 

 

Step 1: Select Edge Detection Order 

Step 2: Select any Method 

Step 3: Select Operators for Classical Edge Detector 
 

 
Figure 2: Different edge detection methodologies 

 

 

In this research paper edge detection algorithms are 

evaluated to observe paramount between Sobel edge 

detection and canny edge detection algorithm. 

 

 

The methodology is as follows: 
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Step 1: Dataset-images can be composed 

Step 2: Edge detection 

CANNY 

    SOBEL 

Step 3: Best technique among edge detection algorithm 

CANNY 

  

CANNY EDGE DETECTION 

 

For Distinguish edges are an extremely dynamic approach 

by using the canny method. One of the paradigms for edge 

detection method is canny edge detection technique. 

Technique for Signal processing optimization issues are 

resolve by this method. It’s difficult to solve exponential 

function issues but Canny found several ways to estimate 

and optimize the edge-searching problem.  

 

The steps in the canny edge detector are as follows:      

 

1. Smoothing: Blurring of the image to remove 

noise. It is predictable that all images taken from a 

camera will have some amount of noise. To restrict 

that noise is incorrect for edges, noise must be 

reduced. So the image is first smoothed by 

applying a Gaussian filter. 

 

2. Finding gradients: The edges should be marked 

where the gradients of the image has large 

magnitudes. It is basically finds edges where the 

greyscale strength of the image changes the most. 

Each pixel in the smoothed image is determined by 

applying what is known as the “sobel-operator”. 

 

3. Non-maximum suppression: Only local maxima 

should mark as edges. It is done by preserving all 

local maxima in the gradient image, and removing 

everything else. 

 

4. Double threshold: Potential edges are determined 

by entry. The edge-pixels remaining after the non-

maximum control step are (still) marked with their 

strength pixel-by-pixel. It will probably be true 

edges in the image. It may be caused by noise or 

color variation for example due to rough surface. 

 

5. Edge tracking: Absolute edges are determined by 

suppressing all edges that are not connected to a 

very certain (strong) edge. 

 

SOBEL EDGE DETECTION 

 

The Sobel technique is functional to execute edge 

detection. 3x3 sizes two masks are used in the Sobel edge 

detector to estimate the gradient in the x-axis and the other 

approximation gradient in the y-axis. The mask goes down 

over the image and controlling a square of pixels at a time. 

Each point of time the image intensity is determined by the 

algorithm for the gradient image. To boost up the image 

intensity from Light to dark gives the track of gradient 

image. Edges regions are characterized for strong intensity 

contrasts for darker or brighter images. 

 

 

The methodology is as follows: 

 

Input: A Sample Image. 

Output: Detected Edges. 

 

Step 1: Accept the input image. 

Step 2: Apply mask to the input image. 

Step 3: Apply Sobel edge detection algorithm and the 

gradient. 

Step 4: Masks manipulation on the input image. 

Step 5: Results combined to find the absolute magnitude of 

the   gradient. 

      Step 6: The absolute magnitude is the output edges. 

 

IV. TECHNICAL COMPARISON  

 

            Sobel detection refers to calculation of an 

image gradient magnitude using 3x3 filters. When         

"gradient magnitude” is one size larger than the degree 

of change in light intensity in the direction where the 

intensity changes rapidly for each pixel. 

 

            Canny edge detection goes even further by 

speckle with a low pass filter, and then applies a Sobel 

filter, then no suppression - Maximum selection of the 

best pixel edges, if there are more options in the area. 

 

From my analysis in terms of “matlab” 

software, I have shown that between Sobel and Canny 

edge detection algorithms, response given by Canny 

edge detection was better than result of Sobel detector 

used in this image (Table 1) defined as follow. 

 

                          V. RESULT ANALYSIS 

 

Comparison of Sobel & Canny Edge detection technique 

for measurement accuracy of an image Edge detection: 

From the analysis of Accuracy Measures of edge detection 

algorithms from the Table 1 
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Table 1: Accuracy measure of Edge detection 

Canny edge detection algorithm detect more 

precise edged when compared to Sobel edge detection 

algorithm with the help of “Matlab”. 

 

VI. CONCLUSION 

  Since edge detection is an early step in 

the recognition of objects, it is important to see the 

differences between the technical knowledge edge 

detection. An image by the edges restricts the 

advantage that the amount of data that needs to be 

stored. Send the edge pixels in an image or media in 

high pressure and highly reliable. There are 

algorithms to rebuild the entire image based on the 

card edge. In this research show, different edge 

detection performance carried out   with a set of 

images. It noted that the canny edge detection 

algorithm generates higher accuracy in detecting the 

edges and the execution time compared with sobel 

edge detection algorithm. 
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c. Canny Edge Detection d. Sobel Edge Detection 

http://www.jetir.org/

