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ABSTRACT 

This research presents a method for the generation of masks, which allow to normalize the values obtained in the capture 

of an image. The proposed steps take as reference the Laws normalization mask, where the average of its rows, columns 

and the whole mask is equal to 0, and part of the vector R5 as normalization pattern. The creation of the masks is an 

alternative to increase the normalization power of images containing noise when trying to extract descriptors that allow 

their recognition, the masks that do not comply with the normalization property are used for discrimination in the 

convolution process.  
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1. INTRODUCTION 

The images obtained from the objects or environments must be acquired with configurations that allow good image 

quality, otherwise image processing techniques and artificial vision systems cannot fulfill the purpose for which 

they were developed (Delgado León, 2017; Granja et al., 2020).  

Among the disadvantages that can affect the extraction of characteristics at the time of image capture are: 

variations in lighting and types of it, to reduce these defects try to create different types with different angles of the 

focus that illuminates the image, as well as can make a normalization based on similar size for all images (Gonzalez 

& Lasso, 2016; Jesus et al, 2019; Reinhold et al., 2019), also distance can compromise the vision of an image which 

can become distorted (Atencio Ortiz et al., 2015).  

Another method used to normalize the intensity of images is to reduce the number of levels contained in 

the images, usually by pre-processing them into grayscale (Kociołek et al., 2020). Once converted to grayscale, the 

values of each pixel are quantified between 0 and 255, and although there is a quite important normalization, the 

processing time or training time for image recognition can be highly expensive in processing time (Brownlee, 2019; 

Sane & Agrawal, 2017), that is why a superior alternative is to scale the values to the range between 0 and 1, so that 

it is a more suitable normalization for the whole process of classification and image recognition, for that there are 

two alternatives that are using an average value or taking the value of one pixel as a reference (Li & Plataniotis, 

2015; Pontalba et al., 2019). 

For some techniques the two previous steps must be performed, for others they already have procedures 

that allow the standardization of the data acquired from the images, such as the kernels obtained from the textural 

energy with Laws, which are used in numerous classification tasks (Setiawan et al., 2015). This technique can use 
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different filters with neighborhoods that vary in size, as the vectors convolute almost all have an average equal to zero, 

which is why only one filter can be used to normalize, because its average is different from zero. 

This research presents a methodology to create filters that when convoluted give as a result a mask with average 

different from 0 and can serve as a normalizing mask, starting from the filters that detect curls according to the texture. 

This will allow increasing the discrimination power of the method by varying the normalizing mask according to the object 

material. 

2. METHODOLOGY 

The methodology consists in following a process of changes to the original Laws filters in such a way that the resulting 

kernel is different from zero, the steps carried out are  

 Rotate the image (kernels) in different angles, to solve the problem of invariant rotation.  

 Add or subtract the vectors with other Laws vectors. 

 Modify the vectors, getting a low or high pass filter. 

 Convert the masks to three dimensions.  

 Increase the neighborhoods of the vectors based on each filter. 

The design consisted in changing in some cases the core of the vector, increasing the neighborhood or changing 

the whole neighborhood. In such a way that three rings were created which could vary when performing the convolution 

(Figure 1). 

Rings created 

 Core change: where the values of V3 to V5 were varied or replaced. 

 Increase of neighborhood: where the kernel was expanded with the values V1 and V7. 

 Change of the whole vector: where the values of V2 to V6 were varied or replaced. 

Exploratory Descriptive Analysis 

Captured images usually contain a lot of redundant information. This information can increase the computational load and 

is not useful for the classification process.  

The appropriate selection of a group of characteristics is the initial basis for a good classification. These 

characteristics should provide the best description of the classes.  

The selection of such characteristics depends on the type of problem. The features selected must comply with the 

following properties: 
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Figure 1: Rings created for Standardization Change. 

 

 Discriminant capacity: they must allow a good separation between classes. 

 Reliability: with little dispersion from a central value.  

 Correlation: two characteristics can provide adequate information for classification when used separately, but if 

they are highly correlated there is little benefit if both are present in the same characteristic vector. 

 Calculation speed: a high number of features increase the computational complexity. 

Evaluation of the standardization mask  

In the Laws process the standardization is done with the L5L5 mask. This mask is used because the average or sum of all 

its rows and columns does not meet the equality to zero. What must be found are vectors that finally form masks that 

maintain the L5L5. For this reason tests were made to check the effectiveness as a normalization mask and compare it with 

the traditional mask. 

3. RESULTS  

The R5 mask was used as a pattern due to its discriminating power of the curls in the image and its application was 

developed following the steps of the methodology as follows: 

 Rotate the image (kernels) in different angles, to solve the problem of invariant rotation. 

 Also add or subtract the R5R5 mask with other Laws masks. 

 Modify the vector R5, getting a low or high pass filter. 

 Convert the R5R5 mask to three dimensions R5R5R5. 

 Increase R5-based neighborhoods. 

 Modify the convolution system. 

The first tests were developed by modifying the filters and creating new masks from R5. As can be seen in figure 

2, the difference consisted in changing in some cases the core of the vector, in others the whole vector. And finally 

increasing the neighborhood of the vector R5 or varying the two previous steps. In such a way that three rings were created 

which could vary when performing the convolution. 
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Figure 2: Evaluation of the Mask Used. 

 

An algorithm was used in Matlab for the development of the kernels, verifying that the average was different from 

0. Mask with 7x7 neighborhood, the average of its rows and columns is equal to zero, so it does not comply with the 

property to be a normalization mask, however it can be used for discrimination through the process of convolution with an 

image (table 1). Likewise in Table 2, a mask with a 5x5 neighborhood can be seen that does not comply with the 

normalization properties. 

Table 1: Non-functional 7x7 Neighborhood Normalization Mask. 

1 -1 2 -4 2 -1 1 0 

-1 1 -2 4 -2 1 -1 0 

2 -2 4 -8 4 -2 2 0 

-4 4 -8 16 -8 4 -4 0 

2 -2 4 -8 4 -2 2 0 

-1 1 -2 4 -2 1 -1 0 

1 -1 2 -4 2 -1 1 0 

0 0 0 0 0 0 0  

 

Table 2: Non-functional 5x5 Neighborhood Mask 

4 -6 4 -6 4 0 

-6 9 -6 9 -6 0 

4 -6 4 -6 4 0 

-6 9 -6 9 -6 0 

4 -6 4 -6 4 0 

0 0 0 0 0  

 

By placing the 5x5 neighborhood with values of 1, -1, 2 -1, 1 the averages are different from zero so it can be 

used as a normalization kernel (Table 3) which will be called R51, also in the table you can see that it also works as a 

normalization kernel with values of 1, -2, 4, -2, 1 in Table 4, and will be called R52. 

Table 3: Functional 5x5 Neighborhood Mask - R51. 

1 -1 2 -1 1 <>0 

-1 1 -2 1 -1 <>0 

2 -2 4 -2 2 <>0 
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-1 1 -2 1 -1 <>0 

1 -1 2 -1 1 0 

<>0 <>0 <>0 <>0 <>0  

 

Table 4: Functional 5x5 Neighborhood Mask - R52. 

1 -6 8 -6 1 <>0 

-6 36 -48 36 -6 <>0 

8 -48 64 -48 8 <>0 

-6 36 -48 36 -6 <>0 

1 -6 8 -6 1 0 

<>0 <>0 <>0 <>0 <>0  

 

The previous vectors formed the masks R51 and R52 which can be used in the method normalization equation by 

placing them in the denominator, forming equation 1 and 2. 

𝑁𝑜𝑟𝑚𝑎𝑙𝑖𝑧𝑎𝑐𝑖ó𝑛(𝑇𝐼𝑚á𝑠𝑐𝑎𝑟𝑎) =
𝑇𝐼𝑚á𝑠𝑐𝑎𝑟𝑎

𝑇𝐼𝑅51𝑅51
 

                        

(1) 

 

 

𝑁𝑜𝑟𝑚𝑎𝑙𝑖𝑧𝑎𝑐𝑖ó𝑛(𝑇𝐼𝑚á𝑠𝑐𝑎𝑟𝑎) =
𝑇𝐼𝑚á𝑠𝑐𝑎𝑟𝑎

𝑇𝐼𝑅52𝑅𝑆2
 

                        

(2) 

 

 

The methodology can create standardization masks that comply with the properties of the Laws standardization 

mask, and those that do not comply can be used for discrimination. 

4. CONCLUSIONS 

Normalization masks are necessary to achieve the reduction of information and noise present in the images that have been 

captured by different methods, the central idea is to convert the input values to 0 and 1 using different techniques. The 

technique used in this research generates normalization masks through several steps that achieve a convolution with an 

average of 0, managing to maintain the properties of the Laws normalization mask, which can be applied to any image. The 

method should be monitored because some masks generated do not comply with the property, but can be useful in image 

processing. The method works for 5x5 neighborhoods, it is expected that it can be modified for other types of 

neighborhoods. 
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