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Annoranus. [IpeacraBineH MeTos OICHKH 11e1ec000pa3HOCTH PenIeHHs 33/1ad MOHUTOPUHTA TIOYB B TY-
MaHHBIX M KPaeBbIX BBIYMCIUTENBHBIX cpenax. [IpeioxkeHHbIi MEeTOoI OAHOBPEMEHHO YUNTHIBACT KIIIOUEBBIC
TapaMeTpbl BBIYUCIUTEIBHON CPe/Ibl U TapaMeTphl pelraeMoii 3a1aur. B MeToie Ha 0CHOBE BBIJICICHHBIX KITO-
YEeBBIX XapaKTEPUCTHK PACCMATPUBAEMON CBA3KH «3aJ1auya — BEIYMCIUTENbHAS CPEay U aHAIN3a UX B3aUMHOTO
BJIMSTHMSL BBITIOJTHSIETCS] OCTpOCHUE Tpada ¢ JanbHeHInM pa3iiokeHHEM ero Ha 1moarpadbl ¥ NPUCBOCHUEM
BECOB BepIIMHaM THX noarpados. OneHka CTEeNeH: [es1eco00pa3HOCTH IPOBOANTCS TOCPEACTBOM HOPMHPO-
BaHMsI CyMMapHOTO0 0asuta ji1st Beex BepuuH o mikaie 0—100 %. B kauectse BepimH rpada 6epyTcs BbIICICH-
HBIE 3HAUUMBbIC XapAaKTCPHCTHKH, a B KAY€CTBE PeOep — B3aNMOCBSI3H MEK/1y HUMHU.

B kauecTBe mpuMmepa paccMOTpEHa 3ajadya CHCTEMAaTHYECKOTO0 MOHUTOPUHTA TUIOOPONS TIOUB, KOTOpast
MpEeACTaBIsIeT COO0H 3a/1auy CHCTEMaTHIeCKOTo 00CIeIOBAHNS arpOXUMHUYECKUX TTOKa3aTeNe ¢ mebio onpe-
JIeJIeHUS TUTOI0OPOHOCTH MTOYBHI C TOMOIIBIO CHCTEMbl MOHUTOPUHTA. B COOTBETCTBUH ¢ METOJIOM B Ka4eCTBE
XapaKTepUCTUK BbeNneHo 10 mapaMeTpoB, XapaKTEePHBIX JUIs CBSI3KU «3aa4a CUCTEMATHUECKOTO MOHUTOPHH-
ra IUI0ZIOPO/IHs TIOUB — TYMaHHasl M KpaeBasi BRIYMCIUTENIBHBIE CPEIbl». B pesynbrare 11 paccMaTrpuBaeMoro
IprMepa MpoBezieHa OIIeHKa LEeNeco00pa3HOCTH, KOTOpas HHTEPIPETUPYETCS KaK BAPHAHT PELICHUs CO Cpel-
HEH CTENEHBIO IEeIeC000Pa3HOCTH.

[IpennoxxeHHBIH METOT MOXKET MIPUMEHSTHCS JIJIsl OLIEHKH [eJIeCO00Pa3HOCTH PEIICHNUS 3a/1a4 MOHUTOPHH-
ra 1OoYB B TYMAaHHBIX M KPAaeBBIX BBIUMCIUTENBHBIX Cpeax MpU MPOEKTUPOBAHUM PACIpeeNIeHHbIX CHCTEM
MOHMTOPHHIA, TaK KaK MO3BOJIIET OLIEHUTH PALlHOHAIBHOCTh NIPUHUMAEMOTO PELICHUs €lle Ha JTare pa3pa-
OOTKH CHCTEMBI.

KiroueBble c10Ba: pacipe/ieieHHbIe BEIYUCIUTEIBHbBIC CPE/ibl, MOHUTOPHHT M0YB, TYMaHHbIC U KpaeBble
BBIYHCIICHHS, [IEICCO0OPa3HOCTh PEIICHHS 3a/1a4.

A METHOD FOR ASSESSING THE FEASIBILITY OF SOLUTIONS
TO THE SOIL MONITORING PROBLEMS IN FOG AND EDGE COMPUTING ENVIRONMENTS

A.Y. Taranov', A.A. Rodina?, M.V. Orda-Zhigulina®

Abstract. The paper presents a method for assessing the feasibility of solving soil monitoring problems in
fog and edge computing environments.

The proposed method simultaneously considers the key parameters of the computing environment and
the parameters of the problem being solved. It constructs a graph based on the identified key characteristics
of the considered “computing environment — task” pair and their mutual interactions. The graph is further
decomposed into subgraphs, and weights are assigned to their vertices. The feasibility level is obtained by
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normalizing the total vertex score on a 0-100% scale. The identified significant characteristics serve as the
vertices of the graph, and the relationships between them are taken as the edges.

The problem of systematic soil fertility monitoring is considered as a case study. This task involves
systematic assessment of agrochemical indicators to determine soil fertility using a monitoring system.
According to the method, 10 parameters characterizing the pair “systematic soil fertility monitoring task — fog
and edge computing environments” are defined. As a result, for the considered example, an assessment of
feasibility was carried out, which is interpreted as a solution option with a moderate degree of feasibility.

The method proposed in this paper can be used to assess the feasibility of solving soil monitoring problems
in fog and edge computing environments when designing distributed monitoring systems, as it enables
evaluation of the rationality of design decisions at the system development stage.

Keywords: distributed computing environments, soil monitoring, fog and edge computing, task feasibility
evaluation.



CIIMCOK JINTEPATYPbBI

. Yka3 Ilpe3unenra Poccwuiickoit ®Denepanun ot 28 ¢espas
2024 1. Ne 145 «O Crpareruu Hay4qHO-TEXHOJIOTHUECKOTO pas-
Butns Poccuiickoit @eneparumy». [apanm. URL: https://www.
garant.ru/products/ipo/prime/doc/408518353/?ysclid=mljj-
$237yr598618518 (nara obpamenus: 30.01.2026).

. Zineb B., Siham B., Jean-Philippe L. 2022. A predictive and
scalable architecture based on IoT and fog computing for smart
city applications. In: Innovations in smart cities applications.
Volume 5. The proceedings of the 6™ International conference
on smart city applications. Cham, Springer: 1071-1081. doi:
10.1007/978-3-030-94191-8_87

. Narayanan L.K., Sankaranarayanan S. 2019. [oT enabled smart
water distribution and underground pipe health monitoring
architecture for smart cities. In: 2019 I[EEE 5" International
conference for convergence in technology (I2CT) (Bombay,
India, 29-31 March 2019). IEEE: 1-7. doi: 10.1109/
12CT45611.2019.9033593

. Orda-Zhigulina M.V., Melnik E.V., Rodina A.A., Ivanov D.Ya.,
Orda-Zhigulina D.V. 2019. Combined method of monitoring and
predicting of hazardous phenomena. In: Software engineering
methods in intelligent algorithms. Volume 984. The proceedings
of the 8" Computer science on-line conference. Advances in
intelligent systems and computing. Cham, Springer: 55-61. doi:
10.1007/978-3-030-19807-7_6

. boxuna C.1O., broxun F0.1. 2020. MHTemIeKTYansHOE 3eMIie-
nenue Ha ocHoBe MHTepHeTa Beteit. 3emnedenue. 7: 7-15. doi:
10.24411/0044-3913-2020-10702

. Liutkevi¢ius A., Morkevic¢ius N., Venckauskas A., Toldinas J.
2022. Distributed agent-based orchestrator model for fog
computing. Sensors. 22(15): 5894. doi: 10.3390/522155894

. IleryxoBa H.B., ®apxamos M.IL., Kawanos J[.JI. 2020. Pa3-
Ipy3Ka M KOHCOJIHMIAINS BBIYUCINTENIBHBIX PECYPCOB B Cpele
TYMaHHBIX WM TPaHWYHBIX BBIMHCICHUI. Becmnux Tomckoco
20CY0apcmeenHo20  yHueepcumema. — Ynpaenenue,  6uluuc-
aumenvHas mexuuxka u urgopmamura. 50: 123-129. doi:
10/17223/19988605/50/15

. Kupcanosa A.A., Paguenko I'U., Uepusix A.H. 2020. O630p
TEXHOJIOTHI OpraHW3allMi TYMAHHBIX BBIYMCICHUH. Becmuuk
FOoicno-Ypanvcroeo eocyoapemeennoco ynusepcumema. Ce-
pusi Boruuciumenvnas mamemamura u ungopmamura. 9(3):
35-63. doi: 10.14529/cmse200303

.Singh S.P., Nayyar A., Kumar R., Sharma A. 2019. Fog
computing: from architecture to edge computing and big data
processing. The Journal of Supercomputing. 75(2): 2070-2105.
doi: 10.1007/s11227-018-2701-2

10. Kapmnos JI.B. 2022. Teopus epagpos. M., MITHMO: 560 c.

11. Pomuna A.A., Tapanos A.IO. 2025. Onenka nenecooOpasHo-
CTH pElICHUs 3a]jad B TYMaHHbIX U KPaeBbIX BHIYMCIUTEIbHBIX

HAVKA IOT'A POCCHUU 2026 Tom22 Ne2

cpenax. B ku: Hayumoe npubopocmpoenue: nepcnexmugvl
paspabomku, co30anus, pazeumus u uUcnonb3osanus: Mame-
puanvt Il Bcepoccutickoti HayYHO-npakmu4eckol Kougpepenyuu
€ MeHCOYHAPOOHBIM YHacmuem NaMamu 4ieHa-KoppecnonoeH-
ma PAH JI.IT Mamuwosa (Pocmos-ua-/[ony, 21-23 ageycma
2025 200a). Poctos u/]1, u3n-so FOHL] PAH: 83-85.

REFERENCES

1. [Decree of the President of the Russian Federation dated
February 28, 2024 No. 145 “On the Strategy of scientific
and technological development of the Russian Federation™].
Garant.  Available at:  https://www.garant.ru/products/
ipo/prime/doc/408518353/?ysclid=mljjs237yr598618518
(accessed 30 January 2026). (In Russian).

2. Zineb B., Siham B., Jean-Philippe L. 2022. A predictive and
scalable architecture based on loT and fog computing for smart
city applications. In: Innovations in Smart Cities Applications.
Volume 5. The proceedings of the 6" international conference
on smart city applications. Cham, Springer: 1071-1081. doi:
10.1007/978-3-030-94191-8_87

3. Narayanan L.K., Sankaranarayanan S. 2019. IoT enabled smart
water distribution and underground pipe health monitoring
architecture for smart cities. In: 2019 IEEE 5" International
conference for convergence in technology (I2CT) (Bombay,
India, 29-31 March 2019). 1EEE: 1-7. doi: 10.1109/
12CT45611.2019.9033593

4. Orda-Zhigulina M.V., Melnik E.V., Rodina A.A., Ivanov D.Ya.,
Orda-Zhigulina D.V. 2019. Combined Method of Monitoring
and Predicting of Hazardous Phenomena. In: Sofiware
engineering methods in intelligent algorithms. Volume 984. The
proceedings of the 8" Computer science on-line conference.
Advances in intelligent systems and computing. Cham,
Springer: 55-61. doi: 10.1007/978-3-030-19807-7_6

5. Blokhina S.Yu., Blokhin Yu.l. 2020. [A smart farming concept
based on the Internet of Things]. Zemledelie. 7. 7-15.
(In Russian). doi: 10.24411/0044-3913-2020-10702

6. LiutkeviCius A., Morkevicius N., Venckauskas A., Toldinas J.
2022. Distributed agent-based orchestrator model for fog
computing. Sensors. 22(15): 5894. doi: 10.3390/522155894

7. Petukhova N.V., Farkhadov M.P., Kachalov D.L. 2020.
[Unloading and consolidation of computing resources in the
environment of fog and boundary computing]. Tomsk State
University Journal of Control and Computer Science. 50:
123-129. (In Russian). doi: 10/17223/19988605/50/15

8. Kirsanova A.A., Radchenko G.I., Chernykh A.N. 2020.
[Overview of fog computing organization technologies].
Bulletin  of the South Ural State University. Series
Computational Mathematics and Software Engineering. 9(3):
35-63. (In Russian). doi: 10.14529/cmse200303



56

A.I0. TAPAHOB u np.

9.Singh S.P, Nayyar A., Kumar R., Sharma A. 2019. Fog

computing: from architecture to edge computing and big data
processing. The Journal of Supercomputing. 75(2): 2070-2105.
doi: 10.1007/s11227-018-2701-2

10. Karpov D.V. 2022. Teoriya grafov. [Graph theory]. Moscow,

Moscow Center for Continuous Mathematical Education:
560 p. (In Russian).

11. Rodina A.A., Taranov A.Yu. 2025. [Assessing the feasibility

of solving tasks in fog and edge computing environments]. In:
Nauchnoe priborostroenie: perspektivy razrabotki, sozdaniya,

razvitiya i ispol zovaniya: Materialy Il Vserossiyskoy nauchno-
prakticheskoy konferentsii s mezhdunarodnym uchastiyem
pamyati  chlena-korrespondenta  RAN D.G. Matishova.
[Scientific instrumentation: prospects for elaboration, creation,
development and use: Proceedings of the 2" All-Russian
Scientific Conference with international participation in
memory of Corresponding Member RAS D.G. Matishov
(Rostov-on-Don, Russia, 21-23 August 2025)]. Rostov-on-
Don, Southern Scientific Centre of the Russian Academy of
Sciences: 83—85. (In Russian).

Hocmynuna 16.02.2026
Ipunama 18.03.2026

HAVKA IOT'A POCCHUM 2026 Tom22 Ne2



