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FORECASTING THE DETECTION OF EXPLOSIVE VAPORS IN THE PLACES OF INSTALLATION OF 
EXPLOSIVE DANGEROUS DEVICES ON THE BASIS OF A MATHEMATICAL MODEL 

I. Martyn uk, . Stadnichuk, N. Huzyk, . Karshen, Ye. Shmatov, T. Pogrebnyak 

Most research on this topic focuses on the around the technological development of devices capable of effectively detecting 
mines at a selected point within the territory, while the very strategy of rapid search, accurate detection and research in this 
direction is not sufficiently studied. The development of new technologies for search, detection and clearance is quite difficult due to 
the diversity of terrain and environmental conditions where mines are laid, as well as the wide range of mine types. Therefore, the 
issue of finding appropriate methods, techniques, sensors for detecting explosive objects on the ground and a model for predicting 
the presence of explosive vapors in the soil and air around mines or explosive objects remains quite relevant. The purpose of the 
study is to substantiate a mathematical model for predicting the detection of explosive vapors in the areas where mines and explosive 
objects are installed. To achieve this goal, it is necessary to analyze the processes that affect the migration (transportation) of 
explosives in soils; to build a mathematical model of the dependence of the concentration of explosive vapors on the distance to the 
source and time, and to substantiate the correctness of the solution obtained using examples. The paper analyzes the properties 
(characteristics) of explosives and the processes that affect their spread on a horizontal plane in the case of a landmine. It was found 
that an important characteristic that affects the flux of explosive chemical signatures on the soil surface is the soil-air partition 
constant, and that the largest mass of characteristic chemicals for mine detection will be present on the soil surface rather than in 
the air above it. The model for predicting the detection of explosive concentrations at the soil-air interface can potentially be used in 
conjunction with the vapor phase concentration detected by the sensor(s) to back-calculate the depth of the mine and the scanning 
height of the chemical sensor. The results obtained can be used to study the following mathematical model that will describe the 
presence of explosives in the air at the site of a mine or near explosive objects 

Keywords: explosives, explosive objects, mines, TNT, DNT, migration, diffusion, adsorption, mathematical model, prediction of 
vapor detection. 

 

 
 


