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ABSTRACT  

 

This paper deals with the problem of preparation of data for pattern recognition. The problem of 

binarization of the image, as the first step in preparing an image for recognition is considered in detail. 

The comparative analysis of methods binarization of global and local threshold processing of images is 

explored and the optimal for practical realization algorithm of converting of the image is defined. As 

optimization of method of Bersen with the help of adaptive threshold, processing the image will be 

considered, allowing considerably to increase speed of work of the given algorithm. 
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1 GENERAL 

 

Recently it is observed that the source signal generated by an input device for the recognition system 

carries a lot of "extra" information that hides the biometric characteristics of a person. In order to get rid 

of unnecessary information in the signal, it can be implemented a step of pre-processing the data called 

binarizaion.   

Binary image in terms of subsets of pixels ("masks") is often used in digital image processing. To 

study the shape and structure of certain sets of similar objects we can use binary bitmaps in mathematical 

morphology. Significant practical application of binary raster images is found in digital cartography, 

geographic information systems and spatial analysis. 

Binarization of image is based on the comparison of the brightness of each pixel B (x, y) with a 

threshold brightness value BT(x,y); if the brightness value of the pixel luminance values greater than the 

threshold values, then the corresponding binary image pixel is denoted as "white" and otherwise 

as"black",. 

In binarization step we need to convert an object to binary data matrix. For example: 

00000000000000000000 

00011000000000000000 

00011000000000000000 

00011000000000000000 

00011000000110000000 

00011111111110000000 

00000000000000000000 

As a method to solve the problem we use the method of Burns. This method is based on the idea of 

comparing the brightness level of the converted pixel values of local averages, calculated in its 

environment. Image pixels are processed serially by comparing their intensities with the mean values of 

brightness in the windows cantered at Pi (i= 0, 1, .., 7). 

To calculate the integral image, it is necessary to store each of the image areas by I (x, y) - the sum of 

all the values of f (x, y) for pixels located above and left of the pixel (x, y). For each pixel: 

I(x, y) = f(x, y) + I(x - 1, y) + I(x, y - 1) - I(x - 1, y - 1), (1) 

where I (x, y) - the sum of all the values of f (x, y) pixels; 

f(x,y) – current pixel. 
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In the presence of computed integral image, the sum function f (x, y) for any rectangle with upper-left 

corner pixel (x1, y1) and lower right corner in the pixel (x2, y2) can be calculated in a short time using 

the following expression: 

∑ ∑ 𝑓(𝑥, 𝑦) = 𝐼(𝑥2, 𝑦2) −
𝑦2
𝑦=𝑦1

𝑥2
𝑥=𝑥1

𝐼(𝑥2, 𝑦1 − 1) − 𝐼(𝑥1 − 1, 𝑦2) + 𝐼(𝑥1 − 1, 𝑦1 − 1). (2) 

This thresholding technique is a simple extension of Burns’ method. The main idea of the method is to 

compare each pixel of the image with the arithmetic mean of its surrounding pixels. If the value of the 

current pixel less than average one for t percent, then the pixel in the corresponding binary image is set as 

black, otherwise as white.  

 

2 CONCLUSION 

 

The problem of Burns’ method is that it depends on the order of passage pixels. In addition, the average 

move is not too good approximation of the surrounding pixels at each step, because the neighbouring 

pixels are unevenly distributed across the board. This method allows to decrease the algorithm time. 
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