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 Background: Edge detection method is the most significant and fundamental tool in 

image processing, machine vision and computer vision. Edge detection is the method to 

detect the boundaries between an object and the background. Edge detection algorithms 
significantly reduce the amount of data to be processed and preserving the important 

structural properties of an image. The successful detection of edges provides fruitful 

result in subsequent tast of interpreting the information contents in the original image. 
Even though several edge detection algorithms are available, but a complete 

comparative analysis is lacking in this area. Objective: The main objective of this 

paper is to provide a comprehensive literature survey on the various types of edge 
detection algorithm. The reviewed approaches are classified into five categories such as 

Gradient based approach, Zero Crossing based approach, Gaussian based approach, 

Laplacian of Gaussian based approach and Transform based approach. Results: In this 
survey, the methodologies for various image edge detection methods are explained and 

implemented. An extensive comparative analysis is performed to illustrate the merits 

and demerits of various available edge detection algorithms. Experimental result for 
various types of edge detection method is provided in this paper. Conclusion: This 

paper gives collective implementation of various conventional and wavelet based 

approaches. Thus this study is useful to provide a comprehensive reference source for 
the researchers involved in image edge detection for various applications. 
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INTRODUCTION 

 

 Interpretation  of  image  contents  is  a  significant  objective  in  computer vision  and  image Processing. 

Discrimination of the objects from their background is the first essential task that should be performed before 

any interpretation. Edges can be identified as the locations of abrupt discontinuity in the gray level of an image. 

Edge detection is the process which detects the presence and locations of these intensity transitions (Gonzalez 

and Woods, 1992). The edge representation of an image drastically reduces the amount of data to be processed, 

yet it retains important information about the shapes of objects in the scene (John, 1986). The edge map of an 

image is mainly used for further processing such as object recognition, object classification etc. Edge detection 

is mostly employed in the pre-processing step of image processing and the resulting quality of edges may 

seriously affect the performance of the remaining steps. The edge detection is used in wide range of applications 

in image processing such as object detection, recognition, automated inspection of machine assemblies, and 

diagnosis in medical imaging, computer vision, pattern analysis and topographical recognition. 

 This survey discuss about various techniques used for image edge detection.  The remaining part of this 

survey describes as follows: section II describes the various classification in image edge detection methods and 

literature survey on these classifications. Section III describes the methodologies and experimental results of 

various image edge detection methods. Section IV gives the conclusion of this detailed survey. 

 

II. Survey on Image Edge Detection Algorithms: 

 An important property of the edge detection  method  is  its  ability  to  extract  the  accurate  edge  line  

with  good  orientation,  and much  literature  on  edge  detection  has  been published  in  the  past  three  

decades. An  edge  detector  accepts  a  digital  image  as  input  and produces  an  edge  map  as  output. The 

edge maps of some detectors include explicit information about the position and strength of the edges and their 

orientation.  
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 Most of the edge detection methods can be classified into five categories based on the behavioral study of 

edges of the images 

 Gradient Based Edge Detection 

 Zero Crossing Based Edge Detection 

 Gaussian Based Edge Detection  

 Laplacian of Gaussian Based Edge Detection  

 Transform Based Edge Detection 

 

A.  Gradient Based Edge Detection: 

 Gradient based edge detectors are called as conventional or spatial domain based approach. In this method, 

edge pixels are identified as abrupt changes of gray value on the neighborhood pixel. In the spatial domain, first 

directional derivative of gray level profile of an image is used to detect the edges on Gradient edge detectors. 

The  earliest  popular  works  in  this  category  include  the  algorithms developed  by  Sobel, Prewitt, Kirsch, 

Robinson  and  Frei-Chen (Raman  and  Aggarwal, 2010). This edge  detectors  have  no  smoothing  filter,  and  

they  are  only  based  on  a  discrete differential  operator. They are simple in computation and capable to detect 

the edges and their orientation. The drawbacks of these methods are inability to detect weak edges and poor 

performance in the presence of noise. Raman and Sohal (2006) evaluated the performances of the Prewitt edge 

detector for different kinds of noise. Experimental results of this evaluation are demonstrated that the Prewitt 

operator is less sensitive Poisson noise whereas its performance is not good for other kinds of noise.  

 Kevin (2001) proposed a new evaluation method to measure the performance of image edge detection 

methods. In this performance measures, true positive and false positive edge pixels are counted based on 

comparison to manually specified ground truth for real images. Performance of various edge detection 

algorithms are summarized using ROC curves. Wenshuo et al. (2010) analyzed and evaluated the performance 

some of gradient based edge detection operators such as Robert operator, Sobel operator, Prewitt operator, 

Laplacian operator, and Canny operator. The performance of these operators is not satisfied for Gaussian white 

noise contaminated images. In order to overcome this shortcoming, an edge detection method based on soft 

threshold wavelet denoising combining with the Prewitt operator is presented in this paper. Anurag et al. (2012) 

used morphological algorithms to detect edges of medical Images. In this paper, basic mathematical 

morphological theory and operations are introduced at first, and then a novel mathematical morphological edge 

detection algorithm is proposed to detect the edge of lungs CT image with salt-and-pepper noise. The 

experimental results shown in this paper proved that the proposed algorithm is more efficient for medical image 

denoising and edge detection than other edge detection algorithms (Anurag et al., 2012). 

 

B. Zero Crossing Based Edge Detection: 

 Zero crossing edge detectors uses second derivatives of the gradient profile. These detectors identified that 

the zero crossing points in the second derivatives are considered as edge pixels of the image. Zero crossing 

detectors include Laplacian operator and second directional derivative. The advantages of these operators are 

capable to detect the edges with their orientation and these operators having fixed characteristics in all direction. 

The main drawbacks of these operators are reresponsing to some of the existing edges and very sensitive to 

noise (Raman and Aggarwal, 2010).  David et al., (1993) proposed a general zero crossing based discontinuity 

detectors in two dimensions such as Marr-Hildreth, residual, difference of Gaussians, and other detectors are 

discussed in that paper. Mathematical analysis of this class of detectors is presented in this paper. Preliminary 

experimental results for real images are reported in that paper.  

 A zero crossing edge detector approach with improved localization and robustness to image brightness and 

contrast manipulations is presented by Perez et.al. (2005). In this work, additional checking is used for identified 

edge pixels to avoid false responses and to provide thin edges. Results comparison is shown in this paper to 

prove its quality. Zero crossing edge detection method based on the scale space theory is discussed by 

Mengmeng et al. (2010). After the two dimensional images are convolved with the second derivation of the 

Gaussian kernel, the zero crossing method is applied to detect the edge pixels. In this paper, a new zero crossing 

edge detection method based on the Laplacian of Gaussian (LoG) algorithm and multiscale space is proposed. 

The result is compared with the gradient method and the results shown that this method is more precise than the 

gradient method and other detection methods (Mengmeng et al., 2010).  

 

C. Gaussian Based Edge Detection: 

 Gaussian based edge detection is symmetric along the edges and noises can be reduced by smoothing 

operation. There are many contributions in the last two decades that present edge detectors using either directly 

the Gaussian function or the derivatives of the Gaussian function. The significant operators in this classification 

are Canny and Shen-Castan. John (1986) proposed an edge detection method which convolves the image with 

the derivative of Gaussian to detect the edges. The Canny detector first smoothes the image to eliminate noise 

then finds the image gradient to highlight regions with high spatial derivatives. Then the detector suppresses the 
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non maximum pixel along the edge direction. The gradient array is further reduced by hysteresis thresholding 

technique. Another edge detection algorithm based on wavelet transform with Gaussian filter is proposed by 

Guo et al. (2008). In this algorithm original image is converted into gray images and then each pixel is analyzed 

using wavelet transform to find the local maximum of the gray gradient of each pixel along the phase angle 

direction and compared with a given threshold value, through which real edge can be kept and fake ones will be 

eliminated. In the computation of local maximum, the gray gradients computed in eight directions, which can 

improve precision of edge detection. 

  Li et al. (2009) presented an adaptive foreground object extraction algorithm which is used for video 

surveillance. The proposed algorithm improves the classic Gaussian mixture background models to remove the 

undesirable subtraction results due to sudden illumination change. This implementation is achieved by replacing 

the whole image with edge image to build mixture Gaussian models at every frame. Experimental results proved 

that the proposed algorithm possesses higher performance on real surveillance video under a variety of different 

environments with lighting variations. Several linear and nonlinear Gaussian based edge detection methods are 

studied by Mitra (2002). This paper discussed about some major problems encountered during an edge detection 

process, the features of the Gaussian filter that have contributed to its popularity in edge detection and two most 

well known Gaussian edge operators, the Marr-Hildreth detector and the Canny detector were discussed in this 

paper. Though the Gaussian filter has nice scaling behavior and is computationally elegant, it suffers from the 

disadvantage of delocalization of edges when operated at higher scales (Mitra, 2002).  

 A hierarchical elastic computer-aided detection algorithm to automatically detect the horizon in an aerial 

image is proposed by Yu-Fei et al. (2013). A hierarchical strategy, including coarse-level detection and fine-

level adjustment, is applied. First, the original image is blurred by a large-scale low-pass filter. Canny edge 

detector and Hough transform are successively utilized to find major edges in the image and identify lines 

associated with those major edges. The desired horizon is modeled by the resulting line that best satisfies certain 

criteria. The general position of the horizon can be quickly detected at the coarse-level step. Since the horizon is 

often not a straight line, an elastic fine-level adjustment is applied to capture the precise curvature of the 

horizon. A quantitative performance metric is designed, and preliminary experimental results are shown in that 

paper. 

 An approach to multiscale segmentation of satellite multispectral imagery using edge information is 

presented by Jianyu et al. (2012). The edges of the multispectral images are extracted by using canny edge 

detector. The segmentation is done on the detected edge features. The proposed method is based on a half-

partition structure, which is composed of three steps: single edge detection, separated pixel grouping, and 

significant feature calculation. The results shown in that paper proved that the proposed approach works well on 

satellite multispectral images of a coastal area. A new noise-robust edge detector is proposed by Peng and Wei 

(2012), which combines a small-scaled isotropic Gaussian kernel and large-scaled ANGKs to obtain edge maps 

of images. Its main advantage is that noise reduction is attained while maintaining high edge resolution. From 

the ANGKs, anisotropic directional derivatives (ANDDs) are derived to capture the locally directional variation 

of an image. The ANDD- based edge strength map (ESM) is constructed. The ANDD-based ESM and the 

gradient-based ESM with a small-scaled isotropic Gaussian kernel are fused into a noise-robust ESM with high 

edge resolution and little edge stretch. Embedding the fused ESM into the routine of canny detector, a noise-

robust edge detector is developed. The ROC curves and the Pratt’s FOM are used to evaluate the proposed 

detector. The experimental results proved that the proposed detector can obtain high-quality edge maps for 

noise-free and noisy images (Peng and Wei, 2012). 

 

D. Laplacian of Gaussian (LoG) Based Edge Detection Operator: 

 Another well known operator based on the occurrence of zero crossings known as Laplacian of Gaussian 

operator. The Laplacian of Gaussian (LoG) operator for edge detection has been proposed by Marr and Hildreth 

(1980).  The advantages  of  the  Gaussian  filter  make  it  unique  and  so  important  in  edge detection.  It is 

proven that when an image is smoothed by a Gaussian filter, the existing zero crossings (i.e. detected  edges)  

disappear  as  moving  from fine to coarse  scale,  but  new  ones  are  never  created. This  unique  property  

makes  it possible to track zero crossings over a range of scales, and also gives the ability to recover  them  at  

sufficiently  small  scales. Yuille and Poggio (1986) proved that with the Laplacian, the Gaussian function is the 

only filter in a wide category that does not create zero crossings as the scale increases.  This implies the 

importance of combination made by Laplacian and Gaussian. The advantages of this edge detection operator are 

finding the correct places of edges and testing wider area around the pixel. The drawbacks of this operator are 

malfunctioning at corners, curves and where the gray level intensity function varies and orientation of edges 

can’t be detected.  

 Edge detection based on image fusion is presented by Cai-Xia et al. (2009). Since traditional wavelet 

transforms are unable to control the noise well and the edge is not consistent with direction properties, some 

improvements are made and a new kind of wavelet transform is proposed in this paper. This new method 

detected the edge of original image by means of new wavelet transform and canny operator respectively, and 
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then produces a new image by fusing these two results. The experimental results proved that the proposed 

method provides clearer and smoother edges than that using Canny or wavelet transformation algorithms alone 

(Cai-Xia et. al., 2009).  The traditional canny edge detection operator is a good tool for detecting image edges, 

but it is too sensitive to noise. Thus, an improved canny edge detection algorithm based on predisposal method 

is presented by Wang and Xue (2010). In this algorithm the noise sensitivity problem is solved by two 

predisposal steps such as through gray value distance judgment and edge point correlation coefficient 

comparison. Better edge images were got by the proposed method. The result shown in that paper proved that 

the proposed method is much more reliable under the corruption of Gaussian noise environment. 

 

E. Transform Based Edge Detection Methods: 

 Analyzing an image at different scales increases the accuracy and reliability of edge detection. Progressing 

between scales also simplifies the discrimination of edges versus textures. Because of having this  ability,  

wavelet  transform  is  an  advantageous  option  for  image edge  detection  in  different applications. Two novel 

corner detection methods for gray level images based on log Gabor wavelet transform are presented by Xinting 

et al. (2007). In the first method, the corners are detected by the magnitude along the direction that is orthogonal 

to the gradient orientation. In this detector, corners are detected and localized accurately. The second proposed 

method is based on log Gabor wavelets and second moment matrix. The input image is decomposed by the log 

Gabor wavelets at multiscale along multi orientations. Then the components at different scales and orientations 

are projected onto the axis and formulated into the second moment matrix. Finally, the smaller eigenvalue of the 

second moment matrix is used to detect corner points. Guan (2008) has proposed a multiscale wavelet edge 

detection algorithm for lip segmentation. In noiseless images with high contrast, Canny’s edge detection is 

providing very successful result. But that algorithm is not efficient for noisy image. For noisy image, this 

wavelet based edge detection provides accurate result which is proposed in that work.  

 Wei et al. (2009) proposed a Simplified version of Gabor wavelet for image edge detection. This detection 

algorithm can achieve a performance level in terms of detection accuracy similar to that based on GWs, but 

requires a significantly smaller amount of computation. SGWs of two centre frequencies and four different 

orientations are employed in this algorithm. Compared to the Canny and other conventional edge detection 

methods, this method achieved a better performance in terms of detection accuracy and computational 

complexity. The performance of this method is proved with the help of ROC curve. An efficient algorithm using 

SGWs for extracting the features in an integral image is proposed by Wing-Pong et al. (2008). SGWs can 

achieve a performance level similar to the original GWs for face recognition. This paper also described fast 

algorithms for feature extraction based on SGWs at different orientations. A framework of improved edge 

analysis and detection using Shearlet transform is presented by Sheng et al. (2009). An accurate method for 

extracting the information about edges and their orientations even in the presence of noise is presented in this 

work. Shearlet based multiscale decomposition of image is used to improve the robustness of an edge detector. 

The performance of this method is proved with the help of Pratt’s FOM measures.  

 A novel method based on the discrete curvelet transform, to extract a directional field from the microscopy 

image that indicates the location and direction of the edges is presented by Tobias and Petros (2009). This 

directional field is then processed by using the non-maximal suppression and thresholding steps to trace along 

the direction of the edges and mark the edges. This discrete curvelet based edge results are compared with 

Canny and Gabor wavelet based edge detection results. Shun-feng et al. (2010) presented an image edge 

detection method based on contourlet transform. To overcome the effect of noise in images, the scale 

multiplication in contourlet domain is introduced in this work. This method effectively reduce the noise 

influence and produces proper edges for noisy images. An optimized Gabor wavelet algorithm to achieve edge 

detection of precision parts, and acquires the precise edge features through a reasonable choice to direction and 

scale is proposed by Jian-Jun et al. (2010). This optimized method reduces image noise by optimizing Gabor 

wavelet filter and extracts the image edge by using wavelet multi scale transform. The experimental results 

proved that this proposed method is not only effectively suppressing noise, but also can get the edge of an image 

of high precision parts. 

 Qiang and Qicheng (2010) proposed an edge detection method using a non perfect reconstruction 

parameterized construction method of biorthogonal wavelet. The low pass decomposition filter of non prefect --

reconstruction biorthogonal wavelet is even symmetry about zero location, so that the edge position is more 

accuracy in multi scale decomposition. The accuracy of edge location, efficiency of edge detection and visual 

effect of edge image is better than biorthogonal wavelet. Retinal blood vessels detection is an important object 

in ophthalmologic images. Many of the existing methodologies are based on edge detection or modeling of 

vessel cross sectional profiles in intensity. The application of these methodologies is hampered by the presence 

of a wide range of retinal vessels. Weifeng et al. (2012) proposed an edge detection of rice image based on 

mathematical morphology and wavelet packet. In this work a rice image acquisition device consisted of one 

low-cost CCD sensor camera, two LED lamps, a detection box, a test-bed, and a PC computer is used. The 

algorithm of wavelet packet and mathematical morphology is used to smooth the images. Secondly, canny 
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operator is used to detect the image edge. The experimental result proved that the proposed work provides better 

result than other method. Thriveni and Ramashri (2013) proposed a new method to enhance the satellite image 

by using the concept of wavelets and threshold decomposition. Discrete wavelet transform is used to decompose 

the input image into different sub bands. Edges are detected through thesholding operation on the decomposed 

image and these edges are sharpened by using morphological filters. The results are shown to demonstrate that 

the proposed method is significantly better than many other methods. 

 

III. Methodologies and Results: 

 This section presents the experimental results of some of the above mentioned edge detection techniques. 

The algorithm for implementation of various edge detection methods is given as follows 

 

A. Sobel, Prewitt, LoG and Robert: 

  Algorithm for Sobel, Prewitt, LoG and Robert edge detection methods (Gonzalez and Woods, 1992)  

 Image is convolved with the following respective kernels. These kernels are designed to respond 

maximally to edges running vertically and horizontally relative to the pixel grid.  

 

               Sobel operators            Prewitt operators LoG operator Robert operators 

-1 -2 -1 

 0  0  0 

 1  2  1 

Gx 

-1 0 1 

-2 0 2 

-1 0 1 

Gy 

-1 -1 -1 

 0  0  0 

 1  1  1 

Gx 

-1 0 1 

-1 0 1 

-1 0 1 

Gy 

-1 -1 -1 

-1  8 -1 

-1 -1 -1 

G 

-1 0 

 0 1 

Gx 

0 -1 

1  0 

Gy 

  

 The gradient magnitude is calculated using  the following Eqn (1) 

|G| = | Gx | + | Gy |                                                                                 (1) 

 

 Thresholding is applied to identify the edge pixels. If gradient is greater than threshold then that pixels 

are kept as edge pixel. Otherwise it is noted as non edge pixels. These edge detection techniques are 

implemented using MATLAB R2010a for various types of images and they are given in Fig. 1. 

  

B. Canny Edge Detection: 

 In Canny method, the image is convolved with Gaussian function for smoothing operation. Then first 

difference gradient operator is applied to compute edge strength. After that non maximum suppression method 

is applied along edge direction to eliminate non edge pixels. The gradient array is further reduced by Hysteresis 

Thresholding technique (John, 1986). This method is implemented and results for various types of images are 

given in Fig.1. 

  

C. Haar, Symlet and Daubechies based method: 

 The wavelet transform algorithm such as Haar, Symlet and Daubechies transforms are also implemented by 

using the following algorithm and these results for various images are tabulated in Fig. 2.  

 

 The image is decomposed by two-dimensional wavelet transfom such as Haar, Symlet and 

Daubechies. The low pass (ld) and high pass (hd) decomposition filter coefficient of corresponding 

wavelet transforms are given below (Gonzalez and Woods, 1992). The decomposed image consist of 

one approximation coefficient and three detail coefficient 

 Approximation coefficient values are set to zero 

 Inverse transform is computed for modified transform coefficient using low pass (lr) and high pass 

(hr) reconstruction filter coefficient of respective wavelet transform given below. 

  

Haar wavelet: 

  ld = [1 1]/sqrt(2);     hd = [-1 1]/sqrt(2); 

     lr = ld;                      hr = -hd; 

 

Symlet-4: 

  ld = [-0.0758   -0.0296   0.4976   0.8037   0.2979   -0.0992   -0.0126   0.0322]; 

    hd = ld;     

  lr = ld;   hr = cos(pi * t) .* ld; 

 

Daubechies-4: 

                ld= [-0.0106   0.0329   0.0308   -0.1870   -0.0280   0.6309   0.7148   0.2304]; 
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  hd = ld;       

  lr = ld;     hr = cos(pi * t) .* ld 

 

D. Shearlet Transform based method: 

 Shearlet transform is a multiscale transform. This transform can be used as an efficient approach for image 

edge representation because this is highly anisotropic and this transform can be defined at various scales, 

locations and orientations (Sheng et al., 2009). For an image u, the Shearlet mapping of the image can be written 

as in Eqn (2) 

Sh ψ(a,s,x) = ʃ u(y)
 
Ψ a,s(x-y) dy = u*

 
Ψ a,s(x)

            (2) 

 

 
Ψ a,s(x)

 is well localized waveform at various scales and orientations. Edge points of an image can be 

selected by finding modulus maxima of Shearlet transform. Using this procedure edge point candidates for each 

of the oriented components are found. These components can be stitched together by simply adding the edge 

component. Next, a nonmaximal suppression routine is applied to these points to trace along the edge in the 

edge direction and suppress any pixel value that is not considered to be an edge. Using this routine, at each edge 

candidate, the magnititude of the Shearlet transform is compared with the values of its neighbors along the 

gradient direction. If the magnitude is smaller, then the point is discarded. If it is largest, then it is kept and 

considered as edge points. By using this method, edges of the images are detected. This approach is 

implemented on matlab and the results for various images are given in Fig. 2.  

 

E. Contourlet Transform based method: 

 Contourlet transform can explore the intrinsic geometrical structure in natural images, and it is an optimal 

representation for images (Shun-feng  et al., 2010). Contourlet transform has a fast implementation based on a 

Laplacian Pyramid decomposition followed by directional filterbanks applied on each bandpass subband. 

Contourlet transform is a double filter bank structure. It is implemented by the Pyramidal Directional Filter 

Bank (PDFB) which decomposes images into directional subbands at multiple scales. In terms of structure the 

contourlet transform is a cascade of a Laplacian Pyramid and a directional filter bank.  

The algorithm of the contourlet-based edge detection method is executed in five major steps   

 Discrete contourlet transform is applied to the original image. The directional subband, Cj,i
k
 at 

scales from 1 to J, and the lowpass subband Co, where J is the maximum of the LP decomposition 

are obtained. The value 2
-j
 is the scale of the LP decomposition, and l is the decomposition scale of 

DFB, value k stands for the sequence of decomposition direction. 

 As the edges are high frequency details of an image, and the coefficients of lowpass subband Co  is 

set to 0. The high subbands, Cj,i
k
  are used to extract edges. 

 Detect the modulus maxima of the directional subband, Cj,i
k
 coefficients at each scale, and set the 

non-maxima coefficients to zero. The result is the modulus maxima matrix, Mj,i
k
  of the directional 

subband at each scale. 

 Use the threshold value T to calculate for each scale, the edge maxima are kept if the threshold T is 

surpassed. To get better performance, the threshold at each scale is different, and method used in 

the algorithm is adaptive.  

 Inverse discrete contourlet transform is applied to the results of the coefficients matrix to get the 

edges of an image. 

 This contourlet based image edge detection is implemented and the results for various images are given in 

Fig. 2. 

 

F. Gabor wavelet transform: 

 In the spatial domain, a 2D Gabor filter is a Gaussian kernel function modulated by a sinusoidal plane wave 

as given in Eqn (3). The responses of the respective filters can be modelled by Gabor functions of different 

frequencies and orientations. 

 

 

  

 

 Where σ is the standard deviation of the Gaussian function in the x- and y-directions and ω denotes the 

spatial frequency. Family of Gabor kernels can be obtained from Eqn (3) by selecting different centre 

frequencies and orientations. Gabor Wavelet Transform is mainly used for image edge detection (Wing-Pong et 

al., 2008). For given an input image I(x,y), the Gabor Wavelet features are extracted by convolving I(x,y) with 

G(x,y)  as in Eqn (4).  

Φ(x,y) = G(x,y) ⊗ I(x,y)      (4) 

G(x,y) = exp
 

 
exp[jω(x cosθ+ysinθ)]           (3) 

     x2+y2   

       2σ2 
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Where ⊗ denotes the 2-D convolution operation. The  Gabor  wavelets (GWs)  respond strongly  to edge if  the  

edge  direction  is  perpendicular  to  the  wave  vector  (ωcosθ, ωsinθ). Edges of an image are obtained from this 

Gabor Wavelet features. This method is implemented on matlab and the results for various images are given in 

Fig. 2. 
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Fig. 1: Results Comparison of Classical Edge Detection methods 
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Fig. 2: Results Comparison of  Wavelet Transform  Based  Edge Detection methods. 
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G. Simplified Gabor Wavelet transform: 

 Wei et al. (2009) proposed that the imaginary part of a Gabor filter is an efficient and robust method for 

edge detection. The imaginary part of a GW is known as Simplified Gabor wavelet which is given in Eqn (5): 

      

 

 

 

 Edges can be detected by using this simplified Gabor Wavelet. Set of Simplified Gabor kernels can be 

obtained from Eqn (5) by selecting two different scale (ω) and four different orientations (θ). The convolution of 

a SGW kernel of scale ω and orientation θ with the image I(x, y) generates the SGW features and is denoted as 

ɸ’ω,θ(xc,yc) . The resulting SGW feature ɸ”ω,θ(xc,yc)  at a pixel position (xc,yc) is equal to the absolute maximum 

of the eight ɸ’ω,θ(xc,yc), i.e., 

 

       ɸ”ω,θ(xc,yc)  = max{ ɸ’ωi, θj (xc,yc) , i = 0,1 and j = 0,1,2,3}                      (6) 

 

where ω0 = 0.3 π, ω1 = 0.5 π, and θj = jπ/4, for j = 0, .., 3. The final SGW feature ɸ”ω,θ(xc,yc)   is edge map of 

given image. This image edge detection algorithm using SGW is implemented on matlab and the results for 

various images are tabulated in Fig. 2. 

 

IV. Conclusion: 

 There are many algorithms and techniques are available to detect the edges of an image. All techniques and 

algorithm have their own advantages and disadvantages. This paper mainly discusses about the detailed survey 

on image edge detection approaches. In this work image edge detection methods are classified into five 

categories such as Gradient Based Edge Detection, Zero Crossing Based Edge Detection, Gaussian Based Edge 

Detection, LoG Based Edge Detection and Transform Based Edge Detection. Literature survey on these 

classifications is listed in this paper. Some of the conventional edge detection approaches such as Sobel, Canny, 

Prewitt, Robert and LoG are implemented and these results for various types of images are given in this work. 

Similarly wavelet transform based edge detection approaches namely Haar wavelet, Symlet Transform, 

Daubechies, Shearlet, Contourlet, Gabor wavelet and Simplified Gabor wavelet techniques are implemented for 

various types of images and those results are also given. The experimental results shows that Canny provides 

better result than other classical methods and Simplified Gabor wavelet provides better result than other 

transform based approach.  
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