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Abstract— Edge detection is one of the imperative concerns 

of vision transforming, in this paper; various traditional edge 

detection techniques are explored. Edge detection segments 

a given image where more honed change exists i.e. the 

limits of given object of locale of interest. It has been 

discovered that the majority of the current techniques has 

dismissed the utilization of colors while discovering the 

edges yet in numerous applications a district could be sorted 

based upon the shade. This paper has demonstrated that the 

greater part of the current techniques falls flat if there should 

arise an occurrence of complex foundation images. 
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I. INTRODUCTION 

Edges are inescapable limited progressions of force in an 

digital image. There is a situated of twisted line up segments 

distinguished as edges. It is utilized within picture 

segmentation, object detection, data concealing, image 

coding etcetera. Accordingly apply an edge detection 

calculation to an image may straightforwardness the 

aggregate of data to be prepared and may deal with data that 

potentially will be view as less related while safeguarding 

the fundamental structural properties of a digital image. In 

the event that edge detection step be fruitful, the subsequent 

undertaking of translating the data substance in original 

image may be simple. 

A. PCA Transformation (principal component analysis) 

PCA is a linear transformation that evacuates the association 

between the components of a self-assertive vector, it could 

be utilized within color edge recognition with low-

computational trouble. 

B. Edge detection for first principal component 

Image color lessening, the three color components are 

consolidated into one holding a fundamental component of 

data. 

 
(a)Input image; (b) PCA; (c) Edge detection of PCA 

Figure 1: Edge detection for the first principal component 

(adaptive from [1]) 

C. Edge detection for hue component 

From color image to grey-scale image, prompts the result 

that an occasional edges are missed. In addition, basically of 

the missing edges result from hue changes. Accordingly, we 

can introduce a nobler edge detection representation for 

color image once the issue of edge detection of hue 

component is unraveled. 

 
(a) Input Image; (b) Hue component; (c) Edge detection for 

the Hue component 

Figure 2: Edge detection for hue component (adaptive from 

[1]) 

D. Edge Fusion 

Fusion is the methodology of combine huge data from two 

or more images into a specific image. The weighty image 

will be more helpful than any of the input images. 

E. Morphological Thinning 

Thinning is a morphological process that is utilized to 

dispose of chose foreground pixels from binary images. It is 

by and large used to clean up the output of edge finders by 

lessening all lines to specific pixel thickness. Thinning is 

typically just connected to binary images, and produces an 

extra binary image as output. To dispense with unnecessary 

points on the edges in an image. 

 
Figure 3: Conversion of binary image into output image 

using thinning (adaptive from [14]) 

F. True color 

True color supports 24-bit for three RGB color. It gives a 

method of speak to and store graphical-image information in 

a RGB color space such that an exceptionally huge number 

of colors, shades, and hues might be shown in an advanced 

image, for example, in high-class photographic images or 

complex graphics. By and large, true color is characterized 

to mean no less than 256 shades of red, green, and blue. 
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G. Color edge detection based on the fusion of hue 

component and principal component analysis 

For gaining more plausible outcome for images having true 

color than RGB and ash scale images. Here starting the 

input image is given, and applying to the input image an 

edge detection utilizing the current strategies (Sobel, 

Prewitt, Roberts, Laplacian and Canny [it utilizes a 

multistage calculation to distinguish a substantial scope of 

edges in an image]). Correlation of color image edge 

indicators in various color spaces, applying edge detection 

for the hue component then fused the images to get the 

output image. 

 
Figure 4: Edge detection method to obtain complete object 

edges (adaptive from [1]) 

H. Fuzzy based edge detector 

Fuzzy logic: Fuzzy means not clear, different, or exact, 

blurred. A form of learning exhibit suitable for design that 

can't be characterized effectively, however which relies on 

their contexts called fuzzy logic. 

Profits of utilizing Fuzzy logic- 

(1) fuzzy logic gives an alternate approach to 

characterize linguistic and subjective attributes of 

the real world in processing. fuzzy logic 

gives an alternate approach to characterize 

linguistic and subjective attributes of the real world 

in processing.  

(2) It is skilled to be connected to control systems and 

different applications in order to recoup the 

proficiency and effortlessness of the design 

process. 

The Fuzzy system holds four mechanism, for example, 

fuzzifier, fuzzy interface, fuzzy learning base, and 

defuzzifier. The fuzzifier component is utilized to change 

the input into linguistic system. After the fuzzification, the 

fuzzy interface machine applies the fuzzy tenets taken from 

fuzzy learning base, in chronological order. In the 

defuzzification process, the fuzzy information is 

transformed into a fresh information. The fuzzy system is 

demonstrated in Figure 1.8. 

 
Figure 5:  Fuzzy system (adaptive from [12]) 

II. EDGE DETECTION TECHNIQUES 

A. An edge detection technique using canny operator 

Firstly, this algorithm applies two-sided filtering to smooth 

the image, which not just has concealed the noise of the 

image, additionally has overall moderated the edges. Also, 

OTSU is performed to adaptively discover the low and high 

edges. 

The Canny Edge Detection Algorithm has the 

accompanying Steps: 

Step 1: Smooth the image with a Gaussian filter. 

Step 2: Calculate the gradient magnitude and bearing 

utilizing finite-contrast approximations for the partial 

derivatives. 

Step 3: Apply non maxima suppression to the gradient 

magnitude, utilize the double thresholding algorithm to 

identify and connection edges. Canny edge detector 

approximates the operator that optimizes the making of 

indicator to-noise ratio and localization. It is typically the 

first subsidiary of a Gaussian.For example:- 

 
Figure 6: Shark image (b) Edges using a Canny detector 

The Smoothing is computed as I [   ] to denote the 

image. G[   , ] has to be a Gaussian smoothing filter where 

   is the spread of the Gaussian and controls the degree of 

smoothing. The result of convolution of I [    ]with 

G[   ,  ] gives an array of smoothed data as: 

 [   ]= G [i, j,  ]* I [i, j]  - (1) 

Firstly, the Gradient is calibrated for the smoothed 

array S[   ]is used to produce the x and y partial derivatives 

P[   ] and Q[   ]respectively as: 

P[   ]≈ (S[i,j+1]-S[   ]+S[i+1,j+1]-S[i+1,j])/2          -(2) 

Q[   ]≈( S[   ]- S[i+1,j])+ S[i,j+1]- S[i+1,j+1]/2       -(3) 

The x and y partial derivatives are processed with 

averaging the finite contrasts over the 2x2 square. From the 

standard formulas for rectangular-to-polar change, the 

magnitude and orientation of the gradient might be 

registered as:  

Here the arctan(x, y) capacity takes two 

contentions and produces an angle. The Non maxima 

Suppression is assessed utilizing the magnitude image array. 

An edge point is characterized as a point  whose quality is 

by regional standards most extreme toward  the gradient. 

This is a stronger imperative to fulfill and is utilized to thin 

the edges found by thresholding. This process which brings 

about one pixel wide edges which is called Non maxima 

suppression. 

B. An edge detection using Laplacian operator 

The Laplacian technique searches for the zero crossings in 

the second subsidiary of the image to discover edges.  

Algorithm: 
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Step 1: Start with an image of a Shark as an example Fig. 7 

(a) that is contrasted and the different sorts of different 

Sharks images. 

 
Fig 7: (a) Shark Image (b) Image with noise (c) Image with 

edge detected 

Step 2: Blur the image Fig. 7 b. On identifying the Shark 

type, the edges are chosen to perform a change, it is not by 

any means required to identify the "every" edge in the 

image, yet just in the fundamental peculiarities Fig. 1.9.2c. 

Therefore, the image has been blurred before edge detection. 

This smearing is refined by convolving image with a 

Gaussian.  

Step 3: Perform the laplacian on this blurred image. It is 

important to perform the laplacian transformation. For 

example the laplacian operation is as takes after: 

 
Figure 8 (a): First Derivative 

Figure 8 (a) shows the gradient of this signal that has been 

marked which is in one dimension, which is the first 

derivative with respect to„t‟. 

 
Figure 8 (b): Second Derivative 

In Figure.8 (b) distinctly it demonstrates the gradient which 

has a large peak focused on the edge. By contrasting the 

gradient with a limit, through the edge. At whatever point 

the edge is surpassed (as appeared). For this situation, an 

edge is found, however the edge has ended up 

"concentrated" because of the thresholding. As the edge 

happens at the peak, the laplacian operation could be 

connected in one measurement, it is the second subsidiary 

concerning t and discovering the zero crossings. 

 

 
Figure 8 (c): Identification of Zero Crossing 

C. An edge detection using  Robert operator 

The Roberts cross operator provide a simple approximation 

to the gradient magnitude: 

 [ [   ]]=  [   ]   [       ]   {     }   [    
 ] 
Using convolution masks, this becomes: 

 [ [   ]]   

Where    and    are calculated using the following masks: 

Table 1- Masks used by Roberts Operator. 

Similarly as with the past 2 x 2 gradient operator, 

the contrasts are registered at the added point [i + 1/2, j + 

1/2]. The Roberts operator is an estimate to the consistent 

gradient at the added point and not at the point [i, j] as it 

may be normal. According to the Roberts Edge Detection 

Filters, the image of the Shark is indicated in the Fig 1.9.3. 

III. EDGE DETECTION 

Edge detection is the name for a set of mathematical 

strategies which go for identifying points in an advanced 

image at which the image brightness changes pointedly or, 

all the more formally, has discontinuities. The points at 

which image brightness changes strongly are regularly 

organized into a set of bended line segments termed edges. 

The same issue of finding discontinuities in 1d sign is 

known as step detection and the issue of finding indicator 

discontinuities about whether is known as change detection. 

Edge detection is a fundamental tool in image processing, 

machine vision and machine vision, especially in the areas 

of peculiarity detection and gimmick extraction. An edge in 

an image is a limit or contour at which a significant change 

occurs in some physical aspect of an image, such as the 

surface reflectance, enlightenment or the distances of the 

visible surfaces from the viewer. Changes in physical 

aspects manifest themselves in a mixture of ways, 

incorporating changes in intensity, color, and surface. 

Catching edges is exceptionally useful in a no of contexts. 

For example in a run of the mill image understanding task 

such as object identification, an essential step is to segment 

an image into diverse regions corresponded to distinctive 

objects in the scene. Edge detection is the 1st step in image 

segmentation. 

An alternate example is in the advancement of a 

low bit rate image coding system in which we can code just 

edges. It is well realized that an image that consists of just 

edges is profoundly understandable. The significance of a 

physical change in an image depends on the application. An 

intensity change that would be classified as an edge in some 

application may not be considered an edge in other 
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application. In object identification system, an object's 

boundaries may be sufficient for identify and contours that 

represent extra details inside the object may not be 

considered edges. An edge can't be characterized outside of 

the connection of an application. 

1) Goals of edge detection 

(1) produce a line drawing of a scene from an image of 

that scene.  

(2) important features could be extracted from the 

edges of an image.  

(3) these features are used by more elevated amount 

workstation vision algorithm (eg. recognitions). 

2) Steps in edge detection 

(1) filtering – filter image to enhance performance of 

the edge detector with respect to noise.  

(2) enhancement – emphasize pixels having significant 

change in neighborhood intensity.  

(3) detection –identify edges thresholding.  

(4) localization- find the edge faultlessly, estimate 

edge orientation. 

3) Edges 

Edges are pertinent information for image representation. 

Edges are most basic features in an image. Edges are 

significant neighborhood changes of intensity in an image. 

Edges normally happen on the limit between two separate 

regions in an image. In simple words edges are 

discontinuities in intensity 

B. Types of edges 

1) Step edge 

The image intensity abruptly changes from one to one side 

of discontinuity to a different value on the opposite side. 

 
Figure3.2.1.a :Step edge 

2) Ramp edge 

A step edge where the intensity change is not instantaneous 

however occurs over a finite distance. 

3) Ridge edge 

The image intensity sharply changes esteem yet then returns 

to the starting esteem inside some short distance. 

 
Figure 3.2.1.b: Ramp and ridge edge 

4) Roof edge 

A ridge edge where the intensity change is not instantaneous 

however happen over a finite distance. Created usually by 

the intersection of surfaces. 

 
Figure3.2.1.c: Roof edge 

C. Methods used in edge detection 

Following methods are used for edge detection: 

1) Edge detection techniques 

a) Sobel Operator 

The operator consists of a pair of 3×3 convolution kernels as 

shown in Figure 1. One kernel is simply the other rotated by 

90°. 

 
These kernels are designed to respond maximally 

to edges running vertically and horizontally in respect to the 

pixel grid, one piece for each of the two perpendicular 

orientations. The kernels could be connected separately to 

the input image, to deliver separate measurements of the 

gradient component in every orientation (call these Gx and 

Gy). These can then be combined together to discover the 

absolute magnitude of the gradient at each one point and the 

orientation of that gradient. The gradient magnitude is as 

given below: 

G|=√        

Typically, an approximate magnitude is computed using: 

|G|-|Gx|+|Gy| 

which is much faster to compute.  

The angle of orientation of the edge (relative to the pixel 

grid) increased  to the spatial gradient is given by: 

ϴ=arctan(Gy/Gx) 

b) Robert’s cross operator: 

The  Roberts Cross operator performs a simple, quick to 

register, 2-D spatial gradient measurement on an image. 

Pixel values at each one point in the output represent the 

estimated absolute magnitude of the spatial gradient of the 

input image by then. 

The operator consists of a couple of 2×2 

convolution kernels as shown in Figure. One part is simply 
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the other rotated by 90°. This is fundamentally the same to 

the Sobel operator. 

+1 0 

0 -1 

   Gx            Gy 

These kernels are designed to respond maximally 

to edges running at 45° to the pixel grid, one bit for each of 

the two perpendicular orientations. The kernels might be 

connected separately to the input image, to create separate 

measurements of the gradient component in every 

orientation (call these Gx and Gy). These can then be 

combined together to discover the absolute magnitude of the 

gradient at each one point and the orientation of that 

gradient. The gradient magnitude is as of the following : 

|G|=√        

although typically, an approximate magnitude is computed 

using: 

|G|-|Gx|+|Gy| 

which is much faster to compute.  

The angle of orientation of the edge increased  to 

the spatial gradient (relative to the pixel grid orientation) is 

given by: 

ϴ=arctan(Gy/Gx)-3π/4 

c) Prewitt’s operator: 

Prewitt operator is same as to the Sobel operator and is used 

for detecting vertical and horizontal edges in images. 

h1=[ 
          
          
      

]                  h2=[ 
    
       
    

] 

d) Laplacian of Gaussian 

The Laplacian is a 2-D isotropic measure of the second 

spatial subordinate of an image. The Laplacian of an image 

highlights regions of fast intensity change and is therefore 

often used for  edge detection. The Laplacian is often 

connected to an image that has first been smoothed with 

something approximating a Gaussian Smoothing filter in 

order to diminish its sensitivity to noise. The operator 

typically takes a single gray level image as input and 

produces an alternate graylevel image as output.  

The Laplacian L(x,y) of an image with pixel 

intensity values I(x,y) is given by: 

0 1 0 

1 -4 1 

0 1 0 

L(x,y)=
   

   
 

   

   
 

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. Three commonly used small kernels are shown in 

Figure 1. 

 
Fig. 1: Three commsonly used discrete approximations to 

the Laplacian filter. 

Because these kernels are approximating a second 

subordinate measurement on the image, they are 

exceptionally sensitive to noise. To counter this, the image 

is often Gaussian Smoothed before applying the Laplacian 

filter. This preprocessing step reduces the high recurrence 

noise components preceding the separation step. 

Actually, since the convolution operation is 

associative, we can convolve the Gaussian smoothing filter 

with the Laplacian filter first of all, and afterward convolve 

this cross breed filter with the image to attain the obliged 

result. Doing things this way has two advantages: 

 since both the Gaussian and the Laplacian kernels 

are usually much smaller than the image, this 

system usually requires far less math operations.  

 the Log (`laplacian of Gaussian') portion might be 

precalculated ahead of time so stand out 

convolution needs to be performed at run-time on 

the image.The 2-D LoG function centered on zero 

and with Gaussian standard deviation has the 

form:  

Log(x,y)=-1/   [1-(          ]             
 

and is shown in Figure 1. 

 
Figure 1. 2-D LoG function 

 

0 1 1 2 2 2 1 1 0 

1 2 4 5 5 5 4 2 1 

1 4 5 3 0 3 5 4 1 

2 5 3 -12 -24 -12 3 5 2 

2 5 0 -24 -40 -24 0 5 2 

2 5 3 -12 -24 -12 3 5 2 

0 +1 

-1 0 
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1 4 5 3 0 3 5 4 1 

1 2 4 5 5 5 4 2 1 

0 1 1 2 2 2 1 1 0 

Figure 2 Discrete approximation to LoG function with 

Gaussian = 1.4 

Note that as the Gaussian is made increasingly 

narrow, the LoG kernel becomes the same as the simple 

Laplacian kernels shown in Figure 1. This is because 

smoothing with an exceptionally tight Gaussian (  < 0.5 

pixels) on a discrete grid has no impact. Consequently on a 

discrete grid, the simple Laplacian could be seen as a 

constraining case of the Log for tight Gaussians. 

e) Canny's Edge Detection Algorithm 

 

The Canny edge detection algorithm is referred to a lot of 

people as the ideal edge detector. Canny's intentions were to 

improve the numerous edge detectors officially out at the 

time he started his work. He was extremely successful in 

attaining his objective and his ideas and methods could be 

found in his paper, "A Computational Approach to Edge 

Detection". In his paper, he emulated a list of criteria to 

enhance current methods of edge detection.  

            The first and most obvious is low mistake rate. It is 

imperative that edges happening in images should not be 

missed and that there be NO responses to non-edges. The 

second rule is that the edge points be generally restricted. As 

such, the distance between the edge pixels as found by the 

detector and the real edge is to be at the very least. A third 

model is to have stand out response to a single edge. This 

was actualized because the first 2 were not substantial 

enough to totally kill the possibility of numerous responses 

to an edge. 

Based on these criteria, the canny edge detector 

first smoothest the image to dispense with and noise. It then 

finds the image gradient to highlight regions with high 

spatial derivatives. The algorithm then tracks along these 

regions and suppresses any pixel that is not at the most 

extreme (nonmaximum suppression). The gradient array is 

presently further diminished by hysteresis. Hysteresis is 

used to track along the remaining pixels that have not been 

suppressed. Hysteresis uses two thresholds and if the 

magnitude is underneath the first threshold, it is set to zero 

(made a nonedge). On the off chance that the magnitude is 

over the high threshold, it is made an edge. What's more if 

the magnitude is between the 2 thresholds, then it is set to 

zero unless there is a path from this pixel to a pixel with a 

gradient above T2.  

Step 1:- In order to execute the canny edge detector 

algorithm, a series of steps must be emulated. The first step 

is to filter out any noise in the original image before 

attempting to locate and detect any edges. What's more 

because the Gaussian filter can be computed using a simple 

mask, it is used exclusively in the Canny algorithm. Once a 

suitable mask has been calculated, the Gaussian smoothing 

can be performed using standard convolution methods. A 

convolution mask is usually much smaller than the actual 

image. As a result, the mask is slid over the image, 

manipulating a square of pixels at a time. The larger the 

width of the Gaussian mask, the lower is the detector's 

sensitivity to noise. The localization error in the detected 

edges also increases slightly as the Gaussian width is 

increased. The Gaussian mask used in my implementation is 

shown below. 

 
Step 2:- In the wake of smoothing the image and disposing 

of the noise, the following step is to discover the edge 

strength by taking the gradient of the image. The Sobel 

operator performs a 2-D spatial gradient measurement on an 

image. At that point, the inexact absolute gradient 

magnitude (edge strength) at each one point might be found. 

The Sobel operator uses a couple of 3x3 convolution masks, 

one estimating the gradient in the x-bearing (columns) and 

the other estimating the gradient in the y-heading (rows). 

They are shown below:: 

-1 0 +1 

-2 0 +2 

-1 0 +1 

The magnitude, or edge strength, of the gradient is then 

approximated using the formula: 

|G| = |Gx| + |Gy| 

Step 3:- The heading of the edge is processed using the 

gradient in the x and y directions. Be that as it may, a 

mistake will be created when sumx is equal to zero. So in 

the code there has to be a restriction set at whatever point 

this takes place. At whatever point the gradient in the x 

course is equal to zero, the edge bearing has to be equal to 

90 degrees or 0 degrees, contingent upon what the 

estimation of the gradient in the y-heading is equal to. In the 

event that GY has an estimation of zero, the edge course 

will equal 0 degrees. Otherwise the edge bearing will equal 

90 degrees. The formula for finding the edge course is just:  

Theta = invtan (Gy/ Gx)  

Step 4:- Once the edge heading is known, the following step 

is to relate the edge bearing to a course that might be 

followed in an image. 

Step 5:- After the edge directions are known, nonmaximum 

suppression now has to be connected. Nonmaximum 

suppression is used to follow along the edge in the edge 

+1 

0 

-1 
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heading and suppress any pixel quality (sets it equal to 0) 

that is not considered to be an edge. This will give a flimsy 

line in the output image.  

Step 6:- Finally, hysteresis is used as a means of taking out 

streaking. Streaking is the separating of an edge contour 

caused by the operator output fluctuating above and 

underneath the threshold. In the event that a single 

threshold, T1 is connected to an image, and an edge has a 

normal strength equal to T1, then because of noise, there 

will be instances where the edge dips underneath the 

threshold. Equally it will also reach out over the threshold 

making an edge resemble a dashed line. To keep away from 

this, hysteresis uses 2 thresholds, a high and a low. Any 

pixel in the image that has a quality more noteworthy than 

T1 is presumed to be an edge pixel, and is checked as such 

quickly. At that point, any pixels that are associated with 

this edge pixel and that have a worth more noteworthy than 

T2 are also selected as edge pixels. In the event that you 

consider after an edge, you require a gradient of T2 to start 

yet you don't stop till you hit a gradient below T1. 

D. Advantages of  edge detection 

As edge detection is a fundamental step in computer vision, 

it is necessary to point out the true edges to get the best 

results from the matching process. Some Different 

advantages of edge detection is shown in following table: 

Operator Advantages Disadvantages 

Classical (sobel, 

prewitt) 

Simplicity, 

detection of edges 

and their 

orientations 

Sensitivity to noise, 

inaccurate 

Zero 

crossing(laplacian, 

second directional 

derivative) 

Detecting of edges 

and their 

orientation. 

Having fixed 

characteristics in 

all directions 

Responding to some 

of the edges, existing 

edges, sensitivity to 

noise 

Laplacian of 

Gaussian(LOG, 

marr-hildreth) 

Finding the correct 

places of edges, 

testing wider area 

around the pixels. 

Malfunctioning at the 

corners, curves and 

where the gray level 

intensity function 

varies. Not finding 

the orientation of 

edge because of using 

the laplacian filter 

Gaussian(canny, 

shen-Casten) 

Using probability 

for finding error 

rate, localization 

and response. 

Improving signal 

to noise ratio, 

better detection 

specially in noise 

conditions 

Complex 

computations, false 

zero crossing, time 

consuming 

Table 3.3.1: advantages and disadvantages of edge detection 

IV. RELATED WORK 

Complete [1] object edges could be gotten by using the edge 

fusion of the first principal component and hue component 

of color image with low-computational complexity. [2] has 

proposed hardware implementation of an edge detection 

strategy for color images that exploits the meaning of 

geometric result of vectors given in the Clifford algebra 

framework to augment the convolution operator and the 

Fourier transform to vector fields. Another vector ordering 

[3] in RGB color space has proposed. And after that by 

investigating the characteristics of the noise contaminating 

image, vector morphological operators has proposed and 

these operators are connected in color edge detection. [4] 

has proposed a novel methodology of edge detection for 

color image in order to proficiently preserve edge in noise 

appearance. Firstly, multi-structure elements are designed in 

order to construct morphological gradient operators with 

performance of noise latter is consistent with human vision 

observation. At last, we proposed morphological edge 

detection operators in HIS color space based on multi-

structure elements.  

Xin and Ki (2012) [5] has proposed an enhanced 

Canny algorithm to detect edges in color image. Algorithm 

is composed of the following steps: quaternion weighted 

normal filter, vector Sobel gradient calculation, non-maxima 

suppression based on insertion, edge detection and 

association. Algorithm is also connected to manage color 

images of transmission line icing.  

A multi-scale edge detection algorithm [6] which 

took soft threshold technique to execute subtle element 

enhancement and noise lessening of the true color image. 

Firstly, getting the true color images at distinctive scales 

through wavelet multi-scale edge detection algorithm, then 

based on the enhanced soft threshold filter capacity, 

selecting proper threshold of the acquired image edges to 

perform noise diminishment while improve the edge details 

of the reservation; lastly, doing the weighted 2-standard 

fusion of edges of diverse scale-image. The purpose of Dsmt 

[7] is to beat the limitations of DST basically by proposing 

new underlying models for the frames of discernment in 

order to fit better with the way of real problems, and 

proposing new effective mix and molding rules. QFD [8] 

strategy is suitable for constructing a neighborhood limit 

model. Another idea: quaternion partial differential (QFD), 

and apply it to edge detection of color image. This system is 

called edge detection based on QFD.  

An enhanced Kuwahara filter [9] is used to smooth 

the original image first. After edge detection with each one 

divert autonomously in RGB color space, a versatile 

threshold selection strategy is connected to anticipate the 

ideal threshold quality and an edge thinning algorithm is 

used to concentrate exact edge. To produce a worldwide 

ordering of spectral vectors [10], inside a worldwide 

ordering, a coordinated correspondence between pixel 

values and scalars is ensured. The edge likelihood is just 

dictated by the adjoining pixels. This technique omits 

linearization and uses the SOM all the more productively for 

edge detection while also retaining greater adaptability.  

The FPGA [11] resource usage is decreased more 

than 35% as contrasted with standard implementation which 

uses three gradient figuring blocks. Proposed architecture is 

coordinated with Polaroid interface module logic which 
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captures the information in real-time and DVI controller 

logic which displays results on monitor. A [12] novel edge 

detection technique based on 32 fuzzy rules. Edge detection 

is one of the presegmentation processes of MRI head scans. 

It detects edges in a finer manner than the conventional 

Canny edge detector and Sobel edge detection operator and 

thus takes less time for edge detections. It produces sharp 

and clear edges that might be used for segmenting cerebrum 

portions in MRI of human head scans. An adaptive 

threshold edge detection [13] which applies the two-sided 

filtering it uses OTSU, which is based on gradient 

magnitude to amplify the separability of the resultant 

classes, to focus the low and high thresholds of the canny 

operator. At long last, the edge detection and association has 

performed.  

Somasundaram, K., and K. Ezhilarasan (2012) [14] 

has proposed a strategy for Edge Detection in MRI of 

human head scans. Edge detection is one of the 

presegmentation processes of MRI head scans. MRI head 

scans are used to visualize the inner structure of human head 

in 3-Dimension. The mind segmentation from MRI head 

scan is a significant work in head scan analysis. In the 

proposed strategy we make use of 32 fuzzy logic for edge 

detection. It is less in computational complexity in searching 

for edges when contrasted with Sobel and Canny edge 

detectors. Application of the proposed strategy on several 

MRI scans show that it produces sharp and clear edges that 

could be used for segmenting cerebrum portions in MRI of 

human head scans.  

Zhao et al. (2012) [15] has studied a technique for 

road markings extraction on urban streets obtained by a 

Polaroid mounted on a moving vehicle is described. This 

strategy works in three stages. First, the search for the road 

markings is diminished to a suitable 10,000 foot perspective 

of road surface by using inverse perspective mapping. 

Secondly, an incorporated methodology for image 

segmentation is presented that combines local adaptive 

threshold and canny edge detection, which output a binary 

image by separating desirable foreground objects from the 

foundation. Thirdly, a geometrical analysis of the contours 

extracted from binary image is carried out, which extract 

candidates for further road markings recognition. This 

method can be helpful for road markings detection under 

uneven illumination conditions. 

J. Lidia (2010) discusses that it has enormous 

advancement with the wavelet hypothesis connected to 

image edge detection [16] for its well properties of multi-

scale edge detection. The conventional wavelet algorithm 

has terrible sensitive to course properties that connected to 

analysis image edge detection, and it is the real 

disadvantage. So the conventional wavelet about this is 

enhanced and puts forward a sort of new wavelet transform 

algorithm used for image edge detection. Contrasted 

enhanced wavelet algorithm and conventional wavelet for 

edge detection, it shows that new wavelet transform is more 

suitable for image edge detection and the clearer detection 

result is acquired. Complete image edge as well as exact 

positioning and can reserve better detail information.  

W. Qing et al. (2011) has clarified that To realize 

precise micro-vision positioning based tense detection [17] 

of micro-structure parts, a pixel-level edge points detection 

strategy based on utmost local entropy was proposed. 2-3 

pixel were reached out in the gradient heading to both sides 

from the edge points to construct the 3 cubic spline 

introduction capacity of edge transition zone. Using capacity 

deduction to acquire the coasting estimation of sub-pixel 

coordinates, then, sub-pixel direction was located as per the 

positioning standard of directional sub-pixel coordinates.  

The fine pounding standard gage square and LIGA 

micro-spring were taken as example in [17], using 

customary gradient edge detection and the system proposed 

in this paper to realize image edge detection, and 

accomplish the width measurement. The results show that 

the edge positioning accuracy of the strategy proposed in 

this paper is higher than the customary gradient edge 

detection technique. What's more whether the pixel level 

edge positioning accuracy or sub-pixel edge positioning 

accuracy are much higher than the positioning accuracy 

needed of micro-assembly systems (5μm).  

H. Talbi et al. (2007) [18] has demonstrated a 

system is proposed which combines Sobel edge detection 

operator and soft-threshold wavelet de-noising to do edge 

detection on images which incorporate White Gaussian 

noises. As of late, a ton of edge detection methods are 

proposed. The commonly used methods which combine 

mean de-noising and Sobel operator or median filtering and 

Sobel operator cannot remove salt and pepper noise very 

well. In [3], they firstly use soft-threshold wavelet to remove 

noise, then use Sobel edge detection operator to do edge 

detection on the image. This method is mainly used on the 

images which includes White Gaussian noises.  

A sub-pixel detection corner detection Q. Tan 

(2010) has considered [19] technique based on fitting is 

presented, and mathematic algorithm of the system is as per 

sub-pixel edge detection, enhancing the precision of the 

image measurement. In this paper, based on the geometry 

that the corner must be the point on the edge and 

intersection of two edge or numerous edge points, an 

algorithm based on the sub-pixel edge to get the intersection 

is presented. At that point the edge mathematical statement 

is obtained by use of the sub-pixel edge detection algorithm 

in the sub-pixel edge territory, the sub-pixel corner position 

is found by center of gravity technique.  

Q. Song(2010) [20] has proposed a multi scale 

Gaussian edge detector is constructed. As per transfer 

properties across scales of the wavelet modules of the signal 

edge and the noise edge, we combine the properties of edges 

in distinctive scales and propose a multi scale edge fusion 

algorithm consisting of edge transfer, edge inherit and edge 

development. The edge is a critical substance of getting 

information of a picture, as the most basic characteristic of 

images. The wavelet transform can detect part 

transformation, and can do it joining multi scale 

information, so wavelet has turned into a decent tool of 

detecting information of edge images.  

M.b. Ahmad  et al. (1999) [21] has discussed the 

Canny edge detector is broadly considered to be the standard 

edge detection algorithm in the industry. It was first made 

by John Canny for his Master's thesis at MIT in 1983, and 

still outperforms huge numbers of the more current 

algorithms that have been developed. Canny saw the edge 

detection problem as a signal processing enhancement 

problem, so he developed an objective capacity to be 

enhanced [21]. The solution to this problem was a fairly 
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complex exponential capacity, yet Canny found several 

ways to approximate and optimize the edge-searching 

problem.  

Y. Wei(2006) [22] has clarified that edge detector  

is fundamentally not quite the same as a hefty portion of the 

advanced edge detectors derived from Canny's original. It 

does not depend on the gradient or Gaussian smoothing. It 

takes point of interest of both local and worldwide 

thresholding to discover edges. Not at all like other edge 

detectors, it converts a window of pixels into a binary 

example based on a local threshold, and after that applies 

masks to figure out whether an edge exists at a certain point 

or not. By figuring the threshold on a for every pixel basis, 

the edge detector should be less sensitive to variations in 

lighting all through the picture. It does not depend on 

blurring to reduce noise in the image.  

J. Hu, et al. (2004) [23] has demonstrated that the 

most edge detectors deal with the gray scale representation 

[23] of the image. This cuts down the measure of 

information you need to work with (one channel instead of 

three), yet you also lose some information about the scene. 

By including the color component of the image, the edge 

detector should have the capacity to detect edges in regions 

with high color variety however low intensity variety. This 

edge detector uses two operators: Euclidean Distance and 

Vector  Angle. The Euclidean Distance is a decent operator 

for finding edges based on intensity and the Vector Angle is 

a decent operator for finding edges based on hue and 

saturation.  

Li Yan Min et al. (2004) [24] has investigated the 

detector that applies both operators to the RGB color space 

of an image, and afterward combines the results from each 

one based on the measure of color in a locale. An alternate 

methodology to edge detection using color information is 

simply to develop a conventional intensity based edge 

detector into the color space. This system seeks to exploit 

the known strengths of the customary edge detector and tries 

to conquer its weaknesses by giving more information as 

three color channels instead of a single intensity channel. As 

the Canny edge detector [9] is the current standard for 

intensity based edge detection, it seemed logical to use this 

operator as the basis for color edge detection. This is an 

alternate edge detector following the guideline that using 

more information in the edge detection process should result 

in better detection of edges. Be that as it may, for this 

situation as opposed to merely extending from one channel 

of intensity to three channels of color, this edge detector 

actually makes use of multiple different images. The [9] 

approach is based on taking successive photos of a scene, 

each with a different light source close to and around the 

camera‟s centre of projection. The location of the shadows 

abutting depth discontinuities are used as a robust cue to 

create a depth edge map in both static and dynamic scenes.  

The idea is that rather than using complicated mathematical 

techniques to try to extract edges from existing photographs, 

we should change the way we take photographs in general. 

V. GAPS IN EARLIER WORK 

Most of the existing research uses presented edge detectors 

[attached paper] prewitt, canny, Sobel and so on. In spite of 

the fact that these are based on the advancement hypothesis, 

in real time, it does not generally present ideally. 

(1) Firstly, these operators smoothes the input image 

with Gaussian filter, that has also smoothed the 

high regular motions which may be the edges 

presented in the input image. Therefore will lose 

some potential edges in the input image.  

(2) Also the high and low thresholds are situated by 

hand [13] necessitating going before test 

information and it is liable to get a suitable 

threshold after numerous experimentations.  

(3) However, in real time, the high and low thresholds 

regularly change because of the scenes and 

brightness variety is there.  

(4) The conventional operator's; need of the capability 

of self-adjustment, in numerous cases, it has not 

capacity to get a considerable recognition 

consequences. 

VI. CONCLUSION& FUTURE WORK 

This paper has shown various techniques for edge detection. 

Survey has shown that still much research is needed in the 

field of color based edge detection. This paper has focused 

on detecting the edges for the Hue factor in Human visual 

system (HSV). Hue is usually represented by position 

significance, so the existing edge detection techniques are 

unfit to accurately see edges of hue factor in HSV color 

plane. As a consequence, the most prevalent approaches of 

color edge detection ordinarily disregard the role of hue 

factor, thus misplaced some edges triggered by hue 

variations.  

In near future we will propose a new color edge 

detection technique based on the mixture of hue factor and 

principal component analysis to resolve the problems with 

existing methods. 

REFERENCES 

[1] Lei, Tao, Yangyu Fan, and Yi Wang. "Color edge 

detection based on the fusion of hue component 

and principal component analysis." IET Image 

Processing 8.1 (2014): 44-55. 

[2] Franchini, Silvia, et al. "Clifford Algebra Based 

Edge Detector for Color Images."Complex, 

Intelligent and Software Intensive Systems 

(CISIS), 2012 Sixth International Conference on. 

IEEE, 2012. 

[3] Wang, Lei, and Lingbo Yan. "Edge detection of 

color image using vector morphological 

operators." Computer Science and Network 

Technology (ICCSNT), 2012 2nd International 

Conference on. IEEE, 2012. 

[4] Xu, Hui, Yani Zhang, and Haiyan Zhao. "Edge 

detection of color image using mathematical 

morphology in HSV color space." Computer 

Science and Network Technology (ICCSNT), 2012 

2nd International Conference on. IEEE, 2012. 

[5] Xin, Geng, Chen Ke, and Hu Xiaoguang. "An 

improved Canny edge detection algorithm for color 

image." Industrial Informatics (INDIN), 2012 10th 

IEEE International Conference on. IEEE, 2012. 

[6] Xiao, Feng, Mingquan Zhou, and Guohua Geng. 

"Detail enhancement and noise reduction with true 

color image edge detection based on wavelet multi-

scale."Artificial Intelligence, Management Science 



Evaluating The Short Comings of Edge Detection Techniques 

 (IJSRD/Vol. 2/Issue 06/2014/037) 

 

 All rights reserved by www.ijsrd.com 164 

and Electronic Commerce (AIMSEC), 2011 2nd 

International Conference on. IEEE, 2011. 

[7] Dezert, Jean, Zhun-ga Liu, and Grégoire Mercier. 

"Edge detection in color images based on 

DSmT." Information Fusion (FUSION), 2011 

Proceedings of the 14th International Conference 

on. IEEE, 2011. 

[8] Gao, C. B. "Edge detection of colour image based 

on quaternion fractional differential." Image 

Processing, IET 5.3 (2011): 261-272. 

[9] Chen, Xin, and Houjin Chen. "A novel color edge 

detection algorithm in RGB color space." Signal 

Processing (ICSP), 2010 IEEE 10th International 

Conference on. IEEE, 2010. 

[10] Jordan, Johannes, and Elli Angelopoulou. "Edge 

detection in multispectral images using the n-

dimensional self-organizing map." Image 

Processing (ICIP), 2011 18th IEEE International 

Conference on. IEEE, 2011. 

[11] Singh, Sanjay, Chandra Shekhar, and Anil Vohra. 

"Area optimized FPGA implementation of color 

edge detection." Advanced Electronic Systems 

(ICAES), 2013 International Conference on. IEEE, 

2013. 

[12] Somasundaram, K., and K. Ezhilarasan "Edge 

detection in MRI of head scans using fuzzy 

logic." Advanced Communication Control and 

Computing Technologies (ICACCCT), 2012 IEEE 

International Conference on. IEEE, 2012. 

[13] Jie, Gao, and Liu Ning. "An improved adaptive 

threshold canny edge detection 

algorithm." Computer Science and Electronics 

Engineering (ICCSEE), 2012 International 

Conference on. Vol. 1. IEEE, 2012. 

[14] Somasundaram, K., and K. Ezhilarasan. "Edge 

detection in MRI of head scans using fuzzy logic." 

In Advanced Communication Control and 

Computing Technologies (ICACCCT), 2012 IEEE 

International Conference on, pp. 131-135. IEEE, 

2012. 

[15] Li, Zhao, Zi-xing Cai, Jin Xie, and Xiao-ping Ren. 

"Road markings extraction based on threshold 

segmentation." In Fuzzy Systems and Knowledge 

Discovery (FSKD), 2012 9th International 

Conference on, pp. 1924-1928. IEEE, 2012. 

[16] J. Lidia “Study on improved algorithm for image 

edge detection”, Computer and Automation 

Engineering (ICCAE), in IEEE vol. 4, Page(s): 476 

– 479, 2010. 

[17] W. Qing, Zhang Zhejiang, Ye Xing, Jin Xing and 

Z. HI “Directional Sub-pixel Edge Detection Based 

on Limited Window Local entropy”, Intelligent 

Computation Technology and Automation 

(ICICTA), vol. 2, Page(s): 523 – 526, 2011. 

[18] H. Talbi, M. Batouche and A. Draa, “A Quantum - 

Inspired Evolutionary Algorithm for Multiobjective 

Image Segmentation”, International Journal of 

Mathematical, Physical and Engineering Sciences, 

Vol.1 No.2, pp.109-114, 2007. 

[19] Q. Tan, Y. Hour and W. Tang “A corner detection 

algorithm and evaluation method basing on 

measurement” Computer, Mechatronics, Control 

and Electronic Engineering (CMCE), vol. 2, 

Page(s): 25 – 28, 2010. 

[20] Q. Song “An edge detection algorithm based on 

multi-resolution image”, Computer and 

Automation Engineering (ICCAE), vol. 4, Page(s): 

292 – 296, 2010. 

[21] M.B. Ahmad and T.S. Choi “Local Threshold and 

Boolean Function Based Edge Detection”, IEEE 

Transactions on Consumer Electronics, vol. 45, 

1999. 

[22] Y. Wei “Wavelet Transform in the Image Edge 

Detection of Applied Research”, Wuhan: China 

University of Geosciences, 2006. 

[23] J. Hu, S. Xiang, S. Fang and M. Ling “The method 

of Image Edge Extraction and outlook. Computer 

Engineering and Application, Page(s): 70-73, 2004. 

[24] Li Yan Min, Zhang Hang, Li Men Chao. The Small 

Size Based on Wavelet Image Edge Extraction 

Method of Objects. Journal of Microcomputer 

Information, Page(s): 126-127, 2004. 

 

 

 


