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The set of vertices Pi is known from polygon gsi. It is necessary to hide this set on control edges Ti. Since 
the number of secret vertices Pi is not always a single digit, it is necessary to separate the vertex numbers from 
each other by some symbol. To do this, we write Pi as a sequence j separating the vertices with the number 0:
	 ji i i iP P P= [ ]…1 2 320 0 0 . 	 (3)

For example, the set of secret vertices P = …{ }1 4 17 25, , , ,  becomes the sequence j = …[ ]1 01704 025 .  
Here we can formulate a constraint on the sets Pi: vertices are generated randomly but cannot contain vertices 
marked with the number 0. It is also necessary that l H l hi i( ) ( )> , where l is the hash length.

On control edges Ti control points Ri , i N∈[ ]2; , will be set at a certain ratio. We propose to put additional 
points Ri in the ratio from the beginning of the edge according to the value of the next digit of the sequence to 
the number 16, and if the next digit is 0, then in relation to 1

32
.  For the example of control edges Ti in fig. 9 the 

sequence of the ratio would look like this: 1
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 Figure 10 shows how 

a part of the control vertex set Ri is set.

Having set control vertices Ri the description of the spatial object gi + 1 will change, so let us define the de-
scription of the new spatial object as ′+gi 1, and the transformation function F R

i  as
	 F R

i i ig g: .+ +→ ′1 1 	 (4)

Next, for the region ′+gi 1 we perform the transformation F +
P

i 1 and obtain a spatial object gsi + 1. 
Thus each polygon gi, except for the first one, goes through two transformations: first F R

i , when control 
vertices Ri are added to the polygon, and then F P

i , when secret vertices Pi are added to the polygon. The first 
polygon goes through only the F P

1  transformation. Moreover, the secret vertices Pi of the polygon gi are written 
in the current polygon gsi, and its control vertices Ri – in the next polygon gsi + 1, which allows us to sequen-
tially connect all e-map objects like a blockchain system. After transforming the last polygon gN we get the 
polygon gsN:
	 F FP R

N : : .N N Ng gs− −( ) →1 1 	 (5)

Let us name a set of secret vertices PN the key of the second kind K2, that is
K2 1 2 32= …{ }P P PN N N, , , .

After successive transformation of all polygons gi we obtain an e-map with a placed identifier I and a key 
of the second kind K2. Then the resulting e-map can be distributed by the user. Using this method, all spatial 
regions gi of the e-map become sequentially connected with each other. This allows you to control the integrity 
of the e-map and provide copyright protection.

So, according to formulas (4) and (5) for each spatial object gi two transformations are performed sequentially:
F R
i i ig g i− → ′ >1 1: , ,

F P
i i ig gs: .′ →

Fig. 10. Setting a set of control points Ri on a polygon gi + 1


