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Abstract: Detect the edge consider as a very important part of the image processing in various fields such as recognizing 

objects, medical field robot vision ,etc.  using improved canny technique and add a pre-processing step that help to make 

enhanced image to a better edge detect result ,the improved canny technique used the following step which is  Gaussian 

smoothing, gradient calculation ,non maxing threshold and OTSU technique give more accurate result, the improved 

canny technique show better accuracy , noise resistance , edge continue . 
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I. INTRODUCTION 

 

Edge detection in image processing is very important 

in many fields especially with this technical development 

such as robot vision , image enhancement , recognition ,  

and document analysis.  [1,2]  the traditional algorithms 

such as (Robert ,sobel, prewitt ) operators use directional 

variation of mathematical processing method to detect the 

edge based on gray value variations in each pixel 

neighborhood in the original image .these methods are very 

sensitive to noise while canny merge show anti-interference 

capabilities to signal to noise ratio and accuracy [3] . 

 

II. LITERATURE REVIEW 

 

 The Principles of Canny Operators 

The basic concept of the canny algorithm is done by 

applying an operator to detect the edge which has multi step 

of  3 basic indicator [1]:- 

 

 Low error rate. 

 Superior positioning accuracy . 

 Effective suppression of  false edge . 

 

Applying of Gaussian filter the first step in the method 

,the goal of this step is to make sure that this convolution 

operation can be changed and combined ,  a zero- mean 

Gaussian filter of two dimension is applied .hence, a 

convolution operation on the image . the previous step give 

a smooth image and eliminate the noise using the following 

equations[4] : 

 

         (1) 

 

   (2) 

 

The original image is represent in the equation as 

 ,   is the out put image that the two 

dimensional Gaussian filter is applied on it . the parameter  

is the standard deviation of Gaussian filter function . this 

step smooth the image and enhance it the next step is 

calculating the direction and amplitude of the image 

gradient by use   template on the gray image and in  

  directions as shown in the following equation [3] 

 

(3) 

 

    (4) 

 

After the convolution of the previous equations with 

the image pixels the output equations will be: 

 

                                                                   (5) 

 

                                                                   (6) 

 

The gradient amplitude  and direction  

of the point  will be obtained by the following 

equations : 

 

                                        (7) 

 

                                                  (8) 

 

Then a segmentation for the gradient value will apply 

to ensure the precision of the edge by using the maximum 

value and set a zero value to the value less than the 

maximum value , finally apply a double threshold edge 

connection processing . canny method connect th edge 

pixels by using 2 threshold  and  high and low 

threshold were any point less than  discarded and the 

value greater than   are retrained the pixel  is kept as 
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represent   this step will increase the equality of 

detected edge . 

 

 AMF 

The initial steps of image enhancement by denoising 

and smoothing use to inhibit the false edge of noisy pixels 

instead of gaussien filter using AMF because this filter is 

more effective with salt and pepper noise as shown in next 

steps[1]: 

 

 Cerate an initial population   , the window size is set 

at 3 and the  is the maximum size. The gray value 

in the moving window are  which represent 

the minimum and maximum value . 

 Use the condition  to represent 

the denoised pixel and if it does not set move to step 3. 

 If the pixel classified as noise the output pixel will set as 

median gray value  as following 

 other wise move to step 4. 

 If the value of the window classified as noise the window 

will expand by one , if it smaller than maximum window 

size thw process will return to step 2 . 

 Calculate the remaining pixels value average by their 

distance from center using the equation 

 

                                                       (9) 

 

Where  is the remaining pixels and  is the 

corresponding weight  where the close the pixel to the 

center the greater weight they have . 

 

The improved AMF algorithm decide  if the current 

pixel is noise before continue to the output directly and 

expand the window to obtain the median value as extra step 

to more accurate result by using maximum and minimum 

value with the window and use the average weight to 

replace the pixel that has noise all these adjustment make 

the output more efficient than the traditional methods[5]. 

 

 Calculation Image Gradient Amplitude 

To improve the efficiency of edge detection we will 

extend the traditional procedure by add another direction to 

calculate the gradient , that will add more 

interpolating [12] 

 

                               (10) 

 

                               (11) 

 

              (12) 

 

             (13) 

 

The expressions of calculate the gradient amplitude 

and direction in the image by using the following equations. 

 

     (14) 

                                                (15) 

 

The improved method will increase the accuracy of 

edge detection in the following equation . 

 

 Non Maximum Suppression of Gradient Amplitude 

The non maximum of gradient amplitude in canny 

algorithm consider as a significant feature were this apply 

on every potential edges and pixel in the image and compare 

the gradient value of the pixel with the 2 neighboring pixels 

and the less value will consider as not edge pixel  and set to 

zero this method give more accuracy  to edge detection in 

canny algorithm[6,7]. 

 

 OTSU Algorithm 

The canny operator use a manually threshold set which 

lack the effect of edge detecting this research use the OTSU 

algorithm (the maximal inter class variance) that auto select 

the threshold in the gray image to enhance the edge 

connection using this two dimensional algorithm which 

combine the distribution of  initial grayscale value and the 

distribution of the mean grayscale value in the neighborhood 

to create a 2-dimentional threshold vector to determine 

optimal threshold value by find the maximum value [8,9]. 

This method gives satisfactory results when the numbers of 

pixels in each class are close to each other. Generally 

intensity is the easiest property which is shared by „pixels‟ 

in particular region. So thresholding is normally used for the 

segmenting light and dark regions. Here grey level image is 

converted in to binary image by changing all of the pixels 

below certain threshold value to ZERO and all above 

threshold value to ONE [10,11]. 

 

 Algorithm: 

 

 Step 1: Compute histogram for a 2D image. 

 Step 2: Calculate foreground and background variances 

(measure of spread) for a single threshold. 

 

 Calculate weight of background pixels and foreground 

pixels.  

 Calculate mean of background pixels and foreground 

pixels.  

 Calculate variance of background pixels and foreground 

pixels. 

 

 Step 3: Calculate “within class variance” 

Consider that we have  gray level in the image 

[1,2,….,L] 

 

The number of the point with gray level at is denoted 

by  and the total number of points is 

 the histogram distribution of gray 

level is: 

 

  ,                                       (16) 

 

Te pixels of the image will divided in two sections 

 the foreground and the background  and the threshold 
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t ,where  represent pixels in levels [1,2,….,t] and  

represent the levels [t+1 ,…., L] the probabilities of the class 

is show in the following equations: 

 

                                                    (17) 

 

                                         (18) 

 

                                 (19) 

 

                       (20) 

 

Where the  is the probabilities of foreground ,  is 

the probabilities of  background and   is the mean gray 

level in the foreground of the gray image ,   is the mean 

gray level in the background . 

 

The between class variance  of the  classes is: 

 

                                (21) 

 

The maximum    of threshold is  , 1≤ t ≤ L. 

 

 
Fig 1 (a) Input Image (b) Traditional Canny Method (c) the 

Improved Canny Method 

 

III. CONCLUSION 

 

Traditional edge detection methods may have lack 

accuracy in the detect process because of the  various kind 

of the noise that could happen to any image such as salt & 

pepper . this improved canny method use a multi steps to 

enhance the result from Gaussian filter to AMF method , 

threshold and OTSU method with four all these steps gives a 

smooth and continuous edge detection that have more 

accuracy and efficiency. 
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