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Appointment 

The computer software is designed to build a one-dimensional terrain graph in the direction of 

the wind based on the initial terrain elevation matrix. The program is included in the Hardware and 

Software complex "monitoring of the fire safety system". 

 

Scope of application 

With the development of satellite technologies, geoinformatics is becoming increasingly wide-

spread. Three-dimensional surfaces are important objects of research of modern Geographic Infor-

mation Systems. In recent years , the number of works on this topic has been growing rapidly due to 

the deployment of information systems . Mathematical models of three-dimensional images are pre-

sented in [1-2]. Dissertations [3-6] are devoted to the problem of synthesis of realistic images. A 

number of works are devoted to the construction of surface models based on Delaunay triangulation 

[7-11]. 

In this connection, he is with this, he is in a new way, he is in a new way, he is in a new way, 

and he explores the mathematical model of mapping the terrain, taking into account its density of 

lines. He uses the methods of interpolation of a two-dimensional function to obtain the smoothest 

types of the surface. In [12], a program for interpolation of a two-dimensional function was 

developed. 

Currently, due to the intensive development of remote sensing of the Earth and other planets, 

much attention is paid to the detection and analysis of ring structures based on satellite surveys. The 

study of ring structures is of great importance for the search for new mineral deposits. 

Input and output data 

Input and output data are organized as separate files and contain information of one of the fol-

lowing types: 

- parametric data 

- initial regular terrain elevation matrix 

- the effective vector of the values of the cross-section of the terrain in the direction of the wind. 

Description of the algorithm 

To represent the relief of the surface, there is a model for displaying data in a certain format. 

The format supports a relatively simple description of an object as a regular list of points in the ele-

vation of the terrain. The files are arranged in the form of a header, which defines the number of rows 

and columns of the original matrix and the following list of elements themselves. Elements are the 

height of the terrain in a regular grid of the surface. 

In the ASCII version of the format, each vertex is described by a single number (z-coordinate). 

In case of insufficient number of rows and columns or non-smoothness of the initial surface, 

the authors have developed a cubic interpolation program that calculates a new regular height matrix 

with large matrix sizes from the initial regular height matrix [12]. 

The algorithm for constructing a section of the terrain surface is based on the interpolation of 

the surface height matrix. In it, uniformly distributed points in three-dimensional space are 

interpolated by a continuous function of two independent variables. To plot the cross-section of the 

height matrix, the following steps are performed: the formation of reference nodes in the direction of 

the wind (azimuth), the calculation of the interpolation value in these nodes. 
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To the result file Graf1.txt the elements of the calculated section of the height matrix are written 

sequentially. 

Numerical solution of problems with specific source data. 

When accessing the mRelfVet program, the following form of the head module is displayed on 

the screen (Figure 1) 

 
Figure 1. The head form of the mRelfVet program 

When the "Calculation" button is pressed, an algorithm for constructing a section of the surface 

relief is performed taking into account the following parameters and assumptions: 

1) The OX axis is directed to the east, the OU axis is directed to the north (Figure 2). 

2) Alfa – azimuth (angle between north and wind direction) in degrees. 

3) The points (Xn, Yn), (Xn, Yk), (Xk, Yn) and (Xk, Yk) define a rectangle bounding the area 

under study. 

4) The point (Xd, Yd) sets the coordinates of the wind direction and strength sensor. 

 
Figure 2. The layout of the main points. 

Figure 3 shows the source file graphically using the Excel software Graf2.txt for the mRelVet 

program. As an example, data on the Shunak crater (matrix 17*17) is used. 
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Figure 3. Source file for the mRelfVet program 

The following Figures 4-7 graphically show the results of the mRelfVet program at different 

values of the Alfa angle. 

 
Figure 4. Section graph at Alfa = 0. 

 
Figure 5. Section graph at Alfa = 30. 
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Figure 6. Section graph at Alfa = 45. 

 
Figure 7. Section graph at Alfa = 90. 

The developed program will find wide application. In particular, it is planned to develop a sys-

tem for monitoring and forecasting the direction of movement of fires on its basis [13-14]. 
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