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Abstract— Edge Detection is useful technique in image 

processing which involves various steps for processing 

image i.e. image acquisition, image enhancement, image 

compression, image restoration, image segmentation, object 

recognition etc. There are various applications of image 

processing like image automation, remote sensing, 

criminology, security, medicines, military applications etc. 

One of the applications of edge detection is in 

pharmaceuticals is to identify the broken or missing 

pharmaceutical drugs. This paper analyzes various edge 

detection techniques with different applications and 

compares their results. 
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I. INTRODUCTION 

A. Image Processing: 

Image Processing is a form of signal processing in which 

input and output both are images. Sometimes output will be 

some characteristics or parameter or attributes extracted 

of/from image. Image Processing involves many techniques 

like Pattern technique, edge detection, feature extraction and 

template matching to process digital images [1]. 

Image processing is a process to convert an image 

into digital form and perform some operations on it, in order 

to extract some useful information or to get an enhanced 

image from it. Usually Image Processing system includes 

treating images as two dimensional signals while applying 

already set signal processing methods to them. Image 

processing includes operations like image acquisition, 

restoration, enhancement, compression, morphological 

operation, segmentation and recognition etc. 

1) Steps in Image Processing:  

Basically, Image processing includes the following three 

steps: 

 Importing the image with by digital photography or 

optical scanner. 

 Manipulating and Analyzing the image which 

includes image enhancement, data compression and 

spotting patterns that are not to human eyes like 

satellite photographs. 

 Output is the closing stage in which result can be 

altered image or report that is based on image 

analysis. 

2) Purpose of Image Processing:  

The purpose of image processing is divided in 5 groups. 

They are as follows: 

 Visualization - Observe the objects that are not 

visible. 

 Image sharpening and restoration - To create a better 

image.  

 Image retrieval - Seek for the image of interest. 

 Measurement of pattern – Measures various objects 

in an image. 

 Image Recognition – Distinguish the objects in an 

image. 

B. Edge Detection: 

Edge detection is low level operation used in image 

processing. In many computer vision applications, edge 

detection is the first step in processes like face recognition, 

image compression, edge based target recognition etc. Edge 

detection is a delicate process, especially for finding abrupt 

changes in image regions [2]. The accuracy of this process is 

extremely significant for the overall performances of high 

level processing systems. Edges are the boundaries between 

the regions of an image that helps in segmentation and 

object identification. Edges are the local change in intensity 

in an image. Edges of an image are detected by edge 

detectors also called edge operators. Some edge detectors 

works deeply i.e. recognize more edges than other. Some 

takes more time than other.   

These edge-detectors are very sensitive to noise 

and edges that contain high frequency contents. So removal 

of this noise is very important because that may result in 

blurred and distorted edges. A wide range of edge-detectors 

are available that can extract the edges from noisy image. 

But these edges are less accurate because in the presence of 

noise they extract false edges [5]. They cannot find the 

boundaries of object having small change in intensities 

values that will result in poor localization of edges. So such 

a edge-detector is required that will identify these gradual 

changes in intensities. Some edge detectors use gradients 

with some threshold, if gradients exceed the threshold value 

it returns one value (i.e. edge detected) otherwise zero (i.e. 

uniform region).  

The detection is based on intensity, illumination, 

noise, objects etc. Edge detection basically reduces amount 

of data in an image and filters out useless information while 

retaining its structural properties. The problems encountered 

in edge detection are false edge detection due to noisy 

environment, missing edges, edge localization and high 

computational time. 

Some edge detectors/operators are as follows: 

1) Sobel Edge Detector:  

This operator uses 3*3 convolution mask. One mask is 

simply the other rotated by 90
o
. The sobel operator is 

depend on convolving the image with a small, separable, 

and integer valued filter. [3][4] 

 
Convolution mask Gx       Convolution mask Gy 

2) Prewitt Edge Detector: 

Prewitt edge detector is similar to sobel. The gradients are 

detected by using 3*3 mask for X, Y directions. The prewitt 
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edge detector is an appropriate way to estimate the 

magnitude and orientation of an edge. [3][5] 

 
Convolution mask Gx  Convolution mask Gy 

The gradient magnitude of both sobel and prewitt 

operators is given by: 

| G |= ((Gx
2
+Gy

2
))

1/2  
or  | Gx | + | Gy | 

The Direction of both Sobel and prewitt operators 

is given by: 

0 = arctan ( Gy / Gx ) 

3) Canny Edge Detector:  

This method was proposed by John F. Canny in 1986. Even 

though this approach is quite old but is still used because of 

its precision in edge detection [2]. The main advantage of 

this method is elimination of multiple responses to a single 

edge. Canny edge detector is a multi-stage algorithm [3][4]. 

The steps followed are: Smoothing the image using 

Gaussian function. 

 The maximum first derivative corresponds to 

minimum first derivative i.e. both points with 

dramatic change in grey-scale and slightly change in 

grey-scale corresponds to derivative zero-crossing 

point. 

 These two thresholds are used to detect strong and 

weak edges. 

The performance criteria: 

 Good localization: Edges detected are much closer 

to the real image. 

 Good detection: It eliminates multiple responses to 

a single edge. 

 Good response: It works better in noisy 

environment. 

4) Edge Detection Centre of Mass:  

[6] The definition of edges is abrupt changes in intensity 

functions of an image. If we calculate a local COM of non-

edge locations within a region of certain size, the center of 

mass will be very close to the center of that region. Fig. 1 

shows a 1D case of step edge whose intensity is presented 

on the vertical axes. It is noted that the center of mass of the 

region a to b is far from the region center and COM of 

region g to f coincides with the region center. The distance 

between COM and center of region can indicate the change 

of intensity function. This allows the possibility of using 

COM to design a new edge detector. 

 
Fig. 1: Center of mass of 1D case 

II. RELATED STUDY 

Rashmi et.al, studies and evaluates different edge detection 

techniques. It can be seen that canny edge detector gives 

better result as compared to others with some positive 

points. It is less delicate to noise, adaptive in nature, 

provides good localization, resolved the problem of 

streaking, and detects sharper edges as compared to others. 

It is considered as optimal edge detection technique hence 

lot of work and enhancement on the algorithm has been 

done and further Changess are possible in future as an 

improved canny algorithm can detect edges in color image 

without converting in gray image, improved canny 

algorithm for automatic extraction of moving object in the 

image guidance. [1] 

P. Subashini, et.al, proposed that edges are detected 

according to some previous algorithms such as gradient-

based algorithm and template-based algorithm, but they are 

not so acceptable for noisy medical image edge detection. 

To conquer the dispute, adaptive threshold using ACO has 

proposed. Ant colony optimization method is used for 

evaluating an optimal threshold value used by adaptive 

threshold for edge detection. The different edge detection 

algorithms are compared with the proposed algorithm and 

their performance are evaluated using the evaluation 

metrics. [3] 

Saket Bhardwaja, et.al, presents a comparison 

between various edge detectors to identify which edge 

detector performs better results. It has been shown that 

modified declivity operator gives better result as compared 

to other edge detectors. It takes small computational time as 

compare to canny. It is self-adaptive due to threshold. It 

finds thin edges as compare to canny. It finds more true 

edges from the low contrast images as compared to any 

other edge detectors. By this property it can be used for real 

application purposes. It solves the localization problem. So, 

by this comparison we can conclude that modified declivity 

operator has much better results than others.  [5] 

Aleksandar Jevtic, et.al, proposed a fast edge 

detection and computes image gradients Centre of Mass 

(COM). This method uses integral image to achieve fast 

computing. The algorithm runs with a constant number of 

operations per pixel independently from its scale. As 

compared with the conventional convolutional edge detector 

such as Sobel edge detector, this new method performs 

faster when region size is larger than 9×9. The proposed 

method can be used as framework for multi-scale edge 

detectors when the goal is to achieve fast performance. [6] 

K.J.S Lorraine, et.al, observed that Canny edge 

detection algorithm is computationally more expensive 

compared to Sobel, Prewitt and Robert’s algorithms. Cancer 

is a disease characterized by uncontrolled growth of 

abnormal cells. Hence, it is necessary to detect the edges of 

cancer cells so that they can be easily subjected to radiation 

therapy without affecting the other blood cells. So, in this 

paper Sobel & Canny algorithms have been used to detect 

the boundaries of cancer cells. Sobel algorithm has detected 

the edges of cancer cells more clearly compared to Canny 

algorithm. [7] 

Bhadauria H S, et.al, suggested a new edge 

detection algorithm based on wavelet transform and canny 

operator. In the wavelet domain, the high-frequency edges 

are detected by solving the maximum points of local wavelet 



Review on Various Edge Detection Techniques 

 (IJSRD/Vol. 3/Issue 01/2015/218) 

 

 All rights reserved by www.ijsrd.com 844 

coefficient model to restore edges after reducing the noise 

by wavelet while the low-frequency edges are detected by 

canny operator. Then, both sub-images edges are fused 

according to fusion rules. A noisy CT image of anomalous 

lung infected by Honeycombing is used to evaluate the 

performance of respective algorithms. [8]  

Prof. Amit Choksi, et.al, compares the two basic 

methods Prewitt Edge Detector and Gaussian Edge Detector 

with different structuring elements. These algorithms are 

implemented and applied to an image set with different text 

size, text language and font style. Performance is calculated 

on basis of precision rate and recall rate for each method on 

the same image set. The technique used for text extraction 

has various steps: Pre-processing of imge, Edge Detection, 

morphological operation, character extraction [9] 

YAHIA S. et.al, suggested a new two wavelet-

based edge detection .The first one is called RC-Algorithm 

and the second one is called RCD-Algorithm. Both of the 

techniques have proved better results than other old 

techniques. Edges received in output using RC-Algorithm 

and RCD-Algorithm, are more sharpen than edges extracted 

using other techniques. RCD-Algorithm gave much better 

results than RC-Algorithm in many cases. Both RC-

Algorithm and RCD-Algorithm respond best even on low 

transitions. The RCD-Algorithm can also handle noisier 

images better than earlier techniques. [10] 

S.no. 
Edge Detection 

Method 

Comparison 

with 
Based On Advantages 

1. Prewitt Guassian Method 
Text Extraction 

from Natural Scenes 

 More robust than Guassian Method. 

 Best results in lightening variance 

illuminating images. 

2. 
Fusion of Canny 

and Prewitt 
 

Noisy Lung CT 

Image 

 Reduce noise 

 Enhance image edge’s details. 

 Locate the edge accurately. 

3. 
Modified declivity 

operator 

Various detection 

methods 
 

 Declivity operator has good performance over 

Canny. 

 It takes less time. 

 It is self-adaptive due to threshold. 

 It finds thin edges compared to Canny. 

 It solves problem of localization. 

4. 
Adaptive 

Thresholding 
Other methods MRI Brain Image  Good results compared to other methods. 

5. Sobel Operator 
Various edge 

detection 

Cancer Cell 

detection 

 Highlights noise found in real world pictures 

as edges. 

 It is highly recommended in massive data 

communication found in image data transfer. 

 Larger kernel smoothes the input image to a 

greater extent so operator is less sensitive to 

noise. 

6. 
Wavelet 

Transform 
No comparison Blur Detection 

 Discriminating different types of edge. 

 Recovering sharpness. 

7. 
Wavelet 

Transform 
Other methods 

RC-algo and RCD-

algo 

 Edge extracted from RC-algo & RCD-algo 

sharpens than other technique. 

 RCD-algo is better than RC-algo. 

 Respond well even in low transition. 

 Can handle noisier images. 

8. Centre of Mass Sobel and Canny Fast edge detection 

 Fast computing. 

 Fast performance than sobel. 

 Time faster than sobel in multi-scale. 

 Competent with canny edge detector. 

Table 1: Edge Detection Comparison of various Techniques 

III. CONCLUSION 

Sobel edge detector detects various features and 

computationally more efficient as canny but with more false 

edges. Prewitt is fast edge detection method but only 

suitable for noiseless images. Canny operator detects edges 

in very robust manner. It can be used for the extraction of 

even objects with feeble edges. It is not susceptible to noise. 

But it takes more time for processing. Centre of Mass 

(COM) edge detection technique consumes less time in 

processing and hence fast computing. It is competent to 

canny operator. 
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