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Modeling of the Braille font elements  

creation process 
 

Abstract— Braille is widely used in almost all countries of the 

world, which confirms the perspective of technology research 

for the creation of information space for people with vision 

impairments. The improvement of technological processes, 

materials, and equipment for the product manufacture for 

people with vision impairments was carried out through the 

years of Braille system usage. Based on the analysis of scientific 

works, patent documentation, and Braille printing technologies, 

it was concluded that a large thickness of the print layer can be 

achieved in the stencil printing method. Therefore, it is one of 

the most promising methods from the perspective of tactile 

communicative media manufacturing for people with visual 

impairments. For the standardization of the stencil printing 

process, it is important to describe mathematically the influence 

of the main parameters of the stencil printing form and the 

process of printing relief-dotted images to ensure the necessary 

height of Braille font elements. 
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I. INTRODUCTION  

When producing publications and other products for 
people with vision impairments, it is necessary to receive the 
appropriate thickness of the ink layer, which is determined by 
regulatory documents (technological instructions, technical 
conditions, state standards, etc.) to ensure the reliability of 
information reading by people with vision impairments. 

The conducted analysis of scientific and technical sources 
and patent information showed that lots of different 
technologies are applied during the use of the Braille system, 
but one of the most promising technologies is the stencil 
printing method, which allows scientists to receive thick 
image layers. Also, the advantages of the stencil method are 
the ability to print on a wide range of materials with different 
configurations and the ability to ensure significant resistance 
of relief elements to mechanical impact during reading by 
people with vision impairments [1-9]. 

The thickness of the raw ink layer of the print depends 
primarily on the grid geometry (ruler (lin/cm) and wire 
diameter thickness) on the printing form, so the grid is a 
method for the ink layer thickness adjusting. As the diameter 

of the wire decreases and the ruler of the grid increases for the 
same diameter of the wire, the thickness of the ink layer 
decreases. When the diameter of the wire increases and the 
ruler of the grid decreases, the thickness of the ink layer 
increases. With an increase in the wire diameter under a single 
ruler, the ink capacity increases, and after reaching a certain 
value, it decreases, which is a result of a change in the size of 
the free volume between the wires of the stencil grid. 

II. MODELING OF THE RELIEF AND DOT IMAGES ELEMENTS 

CREATING PROCESS IN THE STENCIL PRINTING 

Prints with relief dot images created with a stencil grid 
with a minimum thickness of the copying layer ensure 
readability for people with vision impairments if the ink 
capacity value of such a grid is estimated in the range of 125.4-
294 cm3/m2. 

The ink capacity of the printing form and the ink transfer 
coefficient influence the thickness of the raw ink layer, which 
quantitatively characterizes the share of ink transferred to the 
print. While researching, it was determined that the color 
transfer coefficient is equal to the 0.3-0.8 value range. To 
ensure the necessary range of ink capacity of the stencil grid, 
the theoretical thickness of raw ink should be equal to 100-
235.2 microns, and the color transfer coefficient should be 
equal to 0.4-0.8. 

Also, the thickness of the raw ink on the print depends on 
the coefficient of the ink spreading, which is equal to 0.5-1.0, 
and on the coefficient of absorption, which is equal to 0.5-1.0 
[13, 14]. The thickness of the raw ink on the print is calculated 
in two ways: when the coefficients coincide in ascending 
order, and when they are placed in opposite directions. 

To provide the necessary range of theoretical raw ink 
thickness for the stencil grid with a minimum thickness of the 
copying layer, the raw ink thickness on the print should be 
100-235.2 µm with a spreading coefficient of 0.8-1.0 and an 
absorption coefficient of 0.8-1.0, if the corresponding 
coefficients coincide in ascending order (Fig. 1, a) and 100-
131.71 μm with a spreading coefficient of 0.8-1.0 and an 
absorption coefficient of 0.5-0.7, and if the coefficients are 
placed in opposite directions (Fig. 1, b).

 



 
a) 

 
b) 

Fig. 1. Dependence of the thickness of the raw ink on the print from the spreading coefficient and the absorption coefficient: a) – the coefficients coincide in 

magnitude; b) - coefficients are placed in opposite directions.

Regression analysis (Fig. 2), according to the information 
from the stencil form with the minimum thickness of the 
copying layer (part I), shows that the dependence of the 
theoretical thickness of the raw ink on the print (TRIP) on the 

thickness of raw ink (TRI) and coefficients of spreading (Ks) 
and absorption (Ka) can be considered linear since the 
coefficient of determination R2 = 0.86 is high (> 0.7).
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Fig. 2. Regression dependence of the thickness of the raw ink on the print from the thickness of the raw ink (the spreading and absorption coefficients coincide).



The corresponding regression dependence (1) will be 
calculated in the following formula (Fig. 3): 

TRIP form1 (p.І) = −51,9330 + 0,6037TRI + 48,3664Ks +  

+ 19,7900Ka ± 11,867          (1)  

Fig. 3. Screenshot of the program for determining the regression coefficients (the coefficients of spreading and absorption coincide).

The correlation analysis (Fig. 4), according to the 
information from the stencil form with the minimum 
thickness of the copying layer (part I), indicates the 
existence of a reliable direct linear dependence of TRIP 
from TRI (partial correlation coefficient r = 0.92), but not 

from spreading coefficient (partial correlation coefficient r 
= 0.13) and absorption (partial correlation coefficient r = 
0.05). At the same time, TRIP is more significantly affected 
by TRI (0.85) and less by spreading coefficient (0.26) and 
absorption coefficient (0.11).

 

Fig.4.  Screenshot of the program for determining correlation coefficients (the coefficients of spreading and absorption coincide).

Regression analysis (Fig. 5), according to the 
information from the stencil form with the minimum 
thickness of the copying layer (part II), did not reveal a 
linear dependence of TRIP from the coefficients of 

spreading and absorption, but only the dependence of TRIP 
from the thickness of the raw ink (TRI), the coefficient of 
determination R2 = 0.99 is very high (> 0.7).
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Fig. 5. Regression dependence of the thickness of the raw ink on the print from the thickness of the raw ink (spreading and absorption coefficients are 

located in opposite directions).

The corresponding regression dependence (Fig. 6) will 
be calculated in the following formula (2): 

TRIPform1 (p.ІІ) =  0,5333TRI ± 1,5959     (2)

 

Fig. 6. Screenshot of the program for determining the regression coefficients (the coefficients of spreading and absorption are located in opposite directions).

 

 

 



The correlation analysis (Fig. 7), according to the 
information from the stencil form with the minimum 
thickness of the copying layer (part II), testifies the 
existence of a reliable direct linear dependence of TRIP 

from TRI (partial correlation coefficient r = 0.998), but no 
dependence from coefficients of spreading and absorption 
was found. At the same time, the influence of TRI on TRIP 
is estimated as 0.998.

 

Fig. 7. Screenshot of the program for determining correlation coefficients (the coefficients of spreading and absorption are located in opposite directions).

III. CONCLUSIONS 

According to many scientists' opinions, the research of 
most parameters of stencil printing processes is not 
connected with the adjusting the thickness of the ink layer 
on the print, but with possible deviations of these parameters 
from the standardized technological process. Hence, if the 
stencil printing process is standardized, the thickness of the 
ink layer on the print is mainly influenced by the geometry 
of the printing form (grid ruler, wire diameter), as well as 
the properties of the printing ink, in particular the coefficient 
of spreading and the coefficient of absorption of the ink. 
That fact was taken into consideration in our theoretical 
calculations. 

Based on the conducted regression and correlation 
analysis, the relationship between the main parameters of 
the printing form and the printing process (coefficients of 
ink spreading and absorption) was determined, which 
provides the necessary height in the range of 100 microns 
and more for the Braille element on the print. 
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