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БГУ – столетняя история успеха

Ta b l e  4
Coordinates of the anchor and control points  

of the original second curve and curves obtained by its division

Curve x1 y1 x2 y2 x3 y3 x4 y4

Original 10 200 180 70 200 200 230 150
1st segment 10 200 137.5 102.5 180.625 151.25 206.875 160.625
2nd segment 206.875 160.625 215.625 163.75 222.5 162.5 230 150

Thus, we can rewrite the display of the second curve as
path  d  =  ″M 10, 200 C 137.5, 102.5  180.625, 151.25  

206.875, 160.625  215.625, 163.75  222.5, 162.5  230, 150″ .
Now it is necessary to add hidden information to the control points. The second two binary pairs are 01 and 

10. They correspond to the values 64 and 37. Therefore, in LSB (0.00000x) of the second control point of the 
first segment we write 6 and 4, and in LSB of the first control point of the second segment we write 3 and 7. 
Thus, we can rewrite the display of the first curve as

path  d  =  ″M 10, 200 C 137.5, 102.5  180.625006, 151.250004  
206.875, 160.625  215.625003, 163.750007  222.5, 162.5  230, 150″ .

The description of the SVG file containing the hidden message is shown in fig. 9. 

The description of the algorithm for extracting hidden messages. Next we will analyse the algorithm 
for extracting a hidden message from an SVG file (stego container), based on the division of third-order Bezier 
curves at a certain ratio. The key information is the one about the division ratio t and the values corresponding to 
binary pairs Vi , i = { }1 2 3 4, , , .

When extracting information, the file is analysed and the number of cubic Bezier curves N in the used con
tainer file is calculated. Then a sequential analysis of the curves ′ ∈[ ]Bj j N, , ,1  is performed. If the curve 
consists of two segments ( ′Bj1 и  ′Bj2 ), a check is performed: whether these segments form a single curve Bj, 
and what is the division ratio t. The check is carried out in two stages: at the first stage, an assumption is made that 
the segments form a single Bezier curve, the coordinates of the control points of this curve are calculated; at the 
second stage it is checked whether the division point of the segments belongs to the assumed curve. If the division 
point belongs to a curve, then we can conclude that these curves are a single Bezier curve. 

Let the segment Bj1 be defined by the points P x yj j j11 11 11, ,( )  P x yj j j12 12 12, ,( )  P x yj j j13 13 13, ,( )  P x yj j j14 14 14, ,( )  

and the segment Bj 2 by the points P x yj j j21 21 21, ,( )  P x yj j j22 22 22, ,( )  P x yj j j23 23 23, ,( )  P x yj j j24 24 24, .( )  Let find 
the control and anchor points of the assumed Bezier curve Bj. The starting point of the first segment of the curve 
P x yj j j11 11 11,( ) coincides with the starting point of the assumed curve P x yj j j1 1 1, ,( )  the ending point of the second 

segment of the curve P x yj j j24 24 24,( ) coincides with the ending point of the original curve P x yj j j4 4 4, .( )  
From formula (5) and (6) find the coordinates of the control points of the assumed curve: 
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Having determined the parameters of all points of the assumed curve, we check whether the division point 
of this curve corresponds to the parameter t. If this is the case, then the next step of the algorithm is performed; 

<path  d  =  ″M 10, 200 C 37.5, 157.5  61.250001, 128.125002  82.1875, 108.4375
145.000008, 49.375007  182.5, 77.5 220,  100″
style  =  ″stroke:blue;  stroke-width:1;  fill:none;″/>
<path  d  =  ″M 10,200 C 137.5, 102.5 180.625006, 151.250004 206.875, 160.625
215.625003, 163.750007 222.5, 162.5 230, 150″
style  =  ″stroke:red;  stroke-width:1;  fill:none;″/>

Fig. 9. Description of the SVG file of two cubic Bezier curves containing a hidden message


