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Abstract. This scientific article examines in detail the main approaches to creating an information 

description of the processing operations and intelligent analysis of data obtained from digital sensors – 

Internet of things devices in an automated environmental monitoring information system. A brief 

classification of data mining is given. A general description of the data obtained from Internet of things 

devices in an automated environmental monitoring information system is given. Based on structural 

analysis and a systematic approach, a formalized description of data processing operations in the 

environmental monitoring information system has been created. Based on the methodological principles of 

the structural description of systems, an analysis of information flows in an automated environmental 

monitoring system was carried out. A generalized visual information model of the process of environmental 

monitoring has been constructed. A functional decomposition of the generalized model has been carried 

out, and the constituent subprocesses have been identified. Based on the IDEF0 functional modeling 

methodology, visual functional models of data processing and analysis processes in an automated 

environmental monitoring information system were built in the form of structured diagrams necessary for 

detailing all stages and operations. During the decomposition, five functional blocks were identified. The 

development of information support for data processing and analysis processes in automated information 

systems for environmental monitoring was carried out using the example of processing data received from 

an Internet of things devices. 
 

Keywords: formalization, data processing operations, data mining, Internet of things devices, environmental 

monitoring information system, structural system analysis 

 

REFERENCES 
 

1. Orekhov A.A. Research and development of hardware and software complex for  

environmental monitoring of surface and groundwater based on the geoelectric control method. 

Uchenyye zapiski Rossiyskogo gosudarstvennogo gidrometeorologicheskogo universiteta 

[Scientific notes of the Russian State Hydrometeorological University]. 2013. No. 28. Pp. 72–77. 

EDN: QJINNZ. (In Russian) 

2. Kuzichkin O.R., Dorofeev N.V., Tsaplev A.V. et al. Methods and means of automated 

geodynamic control and geoecological monitoring. Radio engineering and telecommunication 

systems. 2014. No. 1(13). Pp. 63–72. EDN: RWRIPF. (In Russian) 

3. Kolesenkov A.N. Modern approaches to data processing in the construction of 

geoinformation systems for environmental monitoring. Izvestiya Tul'skogo gosudarstvennogo 

universiteta. Tekhnicheskiye nauki [Bulletin of the Tula State University. Technical sciences]. 

2016. No. 9. Pp. 103–112. EDN: WYYAMH. (In Russian) 

4. Zamyatin A.V. Methods of data mining in regional aerospace monitoring systems. Vestnik 

SGUGiT (Sibirskogo gosudarstvennogo universiteta geosistem i tekhnologiy) [Bulletin of SSUGiT 

(Siberian State University of geosystems and technologies)]. 2016. No. 4(36). Pp. 74–88. 

EDN: XQYXMV. (In Russian) 

5. Spevakova S.V., Spevakov A.G., Chernetskaya I.V. Mathematical model for processing 

multispectral data for a mobile platform for environmental monitoring. Proceedings of the 

Southwest State University. Series: Control, computer engineering, information science. Medical 



instruments  engineering.  2023.  No. 13(2).  Pp. 153–169.  DOI: 10.21869/ 2223-1536-2023-

13-2-153-169. (In Russian) 

6. Kuznetsov A.S. Information support of quality management processes for products made of 

multicomponent elastomer composites. News of the Kabardino-Balkarian Scientific Center of 

RAS. 2024. No. 1(117). Pp. 21–28. (In Russian) 
7. Abramova A.G., Plugotarenko N.K., Petrov V.V., Markina A.V. Systems approach to the 

development of urban automated environmental monitoring systems. Ingineering journal of DON. 
2012. No. 4–2. P. 1. EDN: PVJBVR. (In Russian) 

8. Chernyshova G.Yu., Samarkina E.A. Methods of data mining for forecasting financial time 
series. Izvestiya Saratovskogo universiteta. Novaya seriya. Seriya Ekonomika. Upravleniye. Pravo  
[Bulletin of the Saratov University. New series. Series Economy. Management. Law]. 2019. No. 19.  
No. 2.  Pp. 181–188.  DOI: 10.18500/1994-2540-2019-19-2-181-188. (In Russian) 

9. Makarova E.A. Processing of semi-structured text data for use in analysis models. 
Information  and  mathematical  technologies  in  science  and  management.  2023.  No. 1(29). 
Pp. 178–189. DOI: 10.25729/ESI.2023.29.1.015. (In Russian) 

10. Kropotov Yu.A., Proskuryakov A.Yu., Belov A.A., Kolpakov A.A. Models, algorithms 
of the automated monitoring and control system of environmental safety of industrial 
production. Systems of control, communication and security. 2015. No. 2. Pp. 184–197. 
EDN: TXOSMN. (In Russian) 

11. Serovikov S.A. Development of algorithms that ensure the functioning of the environmental 
monitoring system. Vestnik Voronezhskogo gosudarstvennogo tekhnicheskogo universiteta  
[Bulletin  of  the Voronezh  State  Technical  University]. 2009. Vol. 5. No. 12. Pp. 238–243. 
EDN: LATILP. (In Russian) 

12. Guman O.M., Dovgopoly V.N., Zakharov A.V. Methodological foundations of 
information processing in local environmental monitoring. Izvestiya Ural'skogo gosudarstvennogo 
gornogo  universiteta   [Izvestia  Ural  State  Mining  University].  2003.  No. 18.  Pp. 256–262. 
(In Russian) 

13. Noskova A.I., Tokranova M.V. Review of automated monitoring systems.  Intellektual'nyye 
tekhnologii na transporte [Intelligent technologies in transport]. 2017. No. 1(9). Pp. 42–47. 
EDN: ZIAHDL. (In Russian) 

14. Veretekhina S.V., Karyagina T.V., Kornyushko V.F. et al. Information system for 
monitoring the state of the natural environment according to the russian satellite. Ekoloji. 2018. 
Vol. 27. No. 106. Pp. 461–469. EDN: ZDOUMH 

15. Smirnov N.N. Analysis and forecasting of the environmental situation by means of space 
monitoring and neural network technologies. In the collection: Modern information technologies 
in education, science and industry. XXV International Conference, XXIII International  
Competition of Scientific and Scientific-Methodological Works, IX International Competition 
“Scientific School Community”. Moscow, 2023. Pp. 114–118. EDN: OQIEJL. (In Russian) 

 

Information about the authors 
 

Nikolay N. Smirnov, Post-graduate Student, Associate Professor of the Department of Information 

Technologies, Artificial Intelligence and Social Technologies of Digital Society, Russian State Social 

University (RGSU); 

129226, Russia, Moscow, 4 Wilhelm Pieck street, 1 building;  

cheshire1711@gmail.com, ORCID: https://orcid.org/0000-0001-8918-1650, SPIN-code: 7888-7886 

Andrey S. Kuznetsov, Candidate of Technical Sciences, Associate Professor of the Department of 

Information Technologies, Artificial Intelligence and Social Technologies of Digital Society, Russian 

State Social University;  

129226, Russia, Moscow, 4 Wilhelm Pieck street, 1 building;  

askgoogle@internet.ru, ORCID: https://orcid.org/0000-0003-1569-4765, SPIN-code: 8442-7210 

 

https://doi.org/10.21869/%202223-1536-2023-13-2-153-169
https://doi.org/10.21869/%202223-1536-2023-13-2-153-169
mailto:cheshire1711@gmail.com
https://orcid.org/0000-0001-8918-1650
https://orcid.org/0000-0003-1569-4765

