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Environmental Radioactive Contamination Radiation Control Methods 

by Means of Unmanned Aircraft (Drones) and Their Piloting Aspects 
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Moscow, Russia 115409 

e-mail: elokhin@yandex.ru 

 
Abstract – The article tells about the analysis of the use of environmental radiation control 

automation systems (Automatic Control System of Radiation Dose Level – ACSRDL) revealed 

that control methods performed by these systems along with current widely used instrumentation 

do not always allow obtaining information in the real time mode (on-line). 

In this article, for solving this type of tasks, we propose a new method, based on application of a 

set ("swarm") of unmanned aircraft (drones) randomly distributed in three-dimensional space, 

carrying a complex of equipment, which can then be used to solve a number of research tasks. 

It is shown, that to fulfill the research task, motion of the aircraft (drones) in the swarm should be 

arranged in some order. For this purpose, each drone is equipped with an electromagnetic 

generator with the directional radiation pattern in 4π and a detector. This equipment as well as 

special software allows prevention of an emergency situation such as collision of the carriers. 

Similar equipment can be installed on manned aircraft with a view to preventing accidents of the 

kind. 

Keywords: radiation monitoring; environmental radioactive contamination; unmanned aircrafts; 

electromagnetic generator; directional radiation pattern; electromagnetic detector; oscillating 

circuit, tuned frequency. 
 

http://www.indelauav.com/
http://ria.ru/spravka/20121012/772846765.html#ixzz2nXtNnhBG


REFERENCES 

 

[1] Sanitarnye pravila proektirovaniya i ehkspluatatsii atomnykh stantsij» (SP АS-03). 

SaNPiN 2.6.1.24-03. [Health regulations of design and operation of nuclear power plants" (JV 

AS-03). SANRN 2.6.1.24-03.]. M. Pub. Minzdrav Rossii [Ministry of Health of Russia], 

2004. (in Russian) 

[2] Elohin A.P., Rau D.F. Sistema kontrolya radiacionnoj obstanovki v zonah razmeshcheniya 

ob"ektov atomnoj promyshlennosti [The monitoring system of a radiation situation in 

placement zones objects of the nuclear industry]. Patent RF № 2042157 20.08.96 byul. № 23. 
[Patent Russian Federation № 2042157 20.08.96 bulletin № 23] (in Russian) 

[3] Elohin A.P. Principy razmeshcheniya datchikov moshchnosti dozy vokrug AEHS [The 

principles of dose power sensors placement round the NPP]. Atomnaya ehnergiya [Atomic 

Energy]. 1994, Т.76, [Vol. 76], Vyp. 3. [Iss.3], ISSN 0004-7163, pp. 188–193. (in Russian) 

[4] Elohin A.P. Zhilina M.V., Rau D.F., Ivanov E.A. Polozhenie o povyshenii tochnosti 

prognosticheskih ocenok radiacionnyh harakteristik radioaktivnogo zagryazneniya 

okruzhayushchej sredy i dozovyh nagruzok napersonal i naselenie [The provision on increase 

of predictive estimate accuracy of radiation characteristics of environmental pollution and 

dose loadings on personnel and population]. Ministerstvo prirodnyh resursov i jekologii 

Rossijskoj Federacii [The Ministry of Natural Resources and Environmental Protection of the 

Russian Federation]. Federalnaja sluzhba po jekologicheskomu, tehnologicheskomu i 

atomnomu nadzoru. RB – 053 – 09 [Federal service on ecological, technological and nuclear 

supervision. RB – 053 – 09]. Utverzhdeno prikazom Federal'noj sluzhby po 

jekologicheskomu, tehnologicheskomu i atomnomu nadzoru ot 8 ijunja 2010 g. [It is 

approved by the order of Federal Service for Environmental, Technological and Nuclear 

Supervision, June 8, 2010], №465, 79 p. (in Russian) 

[5] Elohin A.P. Avtomatizirovannye sistemy kontrolja radiacionnoj obstanovki okruzhajushhej 

sredy [The automated monitoring systems of a environment radiation] : uchebnoe posobie dlja 

studentov vuzov [manual for higher education students]. Nacional'nyj issledovatel'skij 

jadernyj universitet «MIFI» [National Research Nuclear University "MEFhI"], 2012, ISBN 

978-5-7262-1716-1, 316 p. (in Russian) 

[6] Gorn, L.S. Klimashov A.A., Matveyev V.V., Samosadny V.T., Khazanov B.I., Khazanov 

D.B., Chebyshov S.B., Cherkashin I.V. Yadernoye priborostroyeniye [Nuclear instrument 

making]. V 2-kh tt. [In 2 vol.], T.1. [Vol. 1]. Pribory dlya ioniziruyushchikh izlucheny 

[Devices for ionizing radiation] / Pod redaktsiyey S.B. Chebyshova. [Edited by S.B. 

Chebyshov]. M. Pub. Vostochny gorizont [East horizon], 2005. 447 p. (in Russian) 

[7] Elokhin A.P., Rau D.F., Parkhoma P.A. Sposob distantsionnogo opredeleniya kontsentratsii 

radionuklidov v vozdushnom vybrose radiatsionno-opasnykh predpriyaty i ustroystvo ego 

osushchestvleniya [Way of remote determination of concentration radionuclides in air 

emission of the radiation-hazardous enterprises and its device implementation]. Zayavka 

MPK G 01T 1/167, № 2006124100/28. [Demand of MPK G 01T 1/167, № 2006124100/28.] 
Prior. ot 06.07.2006. Patent RF № 2299451, [Patent RF № 2299451] byul. №14 

[bulletin№14], 07.12.2006, pp. 604-605, ch. 3. [part 3] (in Russian) 

[8] Elokhin A.P., Safonenko V.A., Ulin S.E., Dmitrenko V.V., Pchelintsev A.V., Parkhoma P.A. 

Primeneniye bespilotnogo dozimetricheskogo kompleksa dlya opredeleniya kontsentratsii 

radionuklidov v atmosfere v usloviyakh radiatsionnykh avary [Application of a pilotless 

dosimetric complex for determination of radionuclides concentration  in the atmosphere in the 

conditions of radiation accidents]. Yadernye izmeritelno-informatsionnye tekhnologii 

[Nuclear Mesurement & Information Tecnologies]. 2007, №3(23), pp. 42–59. (in Russian) 

[9] Belorusskiye vertolety [Belarusian helicopters]. Available at: http://www.indelauav.com  (in 

Russian) 

[10] Elokhin A.P., Zhilina, M.V., Rau D.F., Parkhoma P.A. Sposob distantsionnogo izmereniya 

zagryazneniya radionuklidami podstilayushchey poverkhnosti v slede radioaktivnogo vybrosa 



radiatsionno-opasnykh predpriyaty i sistema dlya ego osushchestvleniya [Way of remote 

measurement pollution by radionuclides of the spreading surface in a trace of radioactive 

emission the radiation-hazardous enterprises and system for its implementation]. Zayavka 

MPK G 01T 1/29 № 2009117759/28 [Demand of MPK G 01T 1/29]. Prior. ot 26.06.2009. 
Patent RF № 2388018 [Patent RF № 2299451], byul. №12[bulletin№12], 27.04.2010 (in 

Russian) 

[11] Elokhin A.P., Zhilina M.V., Parkhoma P.A. Osobennosti skanirovaniya podstilayushchey 

poverkhnosti pri pomoshchi bespilotnogo dozimetricheskogo kompleksa [Scanning features 

of the spreading surface by means of a pilotless dosimetric complex]. Atomnaya energiya 

[Atomic energy]. 2009, T.107 [Vol.107], Vyp. 2 [Iss.2], ISSN 0004-7163, pp. 103–112. (in 

Russian) 

[12] Elokhin, A.P. Ob effektivnosti ispolzovaniya aviatsionno-raketnogo kompleksa dlya 

operativnogo monitoringa krupnomasshtabnykh ekologicheskikh katastrof [About efficiency 

of aviation missile system use for expeditious monitoring of large-scale environmental 

disasters]. Aviakosmicheskoe priborostroenie [Aerospace instrument making]. 2004, №7, 

ISSN 1729-2689, pp. 52–63. (in Russian) 

[13] Material podgotovlen na osnove materialov RIA Novosti i otkrytykh istochnikov. Sm.: RIA 

Novosti [Material is prepared on the basis of RIA News materials and open sources. See: 

News:RIA]. Available at: http://ria.ru/spravka/20121012/772846765.html#ixzz2nXtNnhBG 

(in Russian) 

[14] Markov G.T., Petrov B.M., Grudinskaya G.P. Elektrodinamika i rasprostraneniye radiovoln 

[Electrodynamics and distribution of radio waves]. M. Pub. «Sovetskoye radio» ["The Soviet 
radio"], 1979. 374 p. (in Russian) 

 

news:RIA

