MPUKNTAOHAA UHOOPMATUKA / JOURNAL OF APPLIED INFORMATICS
[ Tom 18. N2 6. 2023 ]

DOI: 10.37791/2687-0649-2023-18-6-5-19

[lporHo3npoBaHue yporKanHoCTH
CeJIbCKOX03ANCTBEHHbIX YroAun C NMOMOLLbIO
KBa3WJIMHEMHOIo YpaBHeHNA N-PpaKToOpPHOU

aBToOperpeccum

T.A. Makapoackux', M.C.A. Abomane6', B.H. Makcumoaa', 0.A. QepHoaa'
'f0xcHo-Ypansckuli 20cydapcmaeHHsitl yHusepcumem, Yenaburck, Poccus
‘makarovskikh.t.a@susu.ru

AHHoTauma. Kak B Poccun, Tak 1 B gpyrux cTpaHax y4eHble 0TMe4alT He06X0aMMOCTb
MCNoNb30BaHNA METO0B UCKYCCTBEHHOIO UHTESIEKTa 1A ToUHoro 3emMnegenunsa. OgHako
nporpaMmHoe obecneyeHue, UCMONb3yeMOE AN1A HErO B HACTOALLEE BPEMS, YAaCTO HAaX0AUTCA
Ha ypoBHe pa3paboTKM 1 NOPOI He BbINyCKaeTCcA B NPoAay, a MeTodbl, 3aABJIEHHbIE
B OTAE/bHbIX CTaTbAX, UCMOJIb3YIOT CTaHAaPTHbIE MOAX0Abl, YTO MPUBOAMUT K 3HAYUTESIbHBIM
norpelHocTAM. Elle ofHUM KaMHeM NPeTKHOBEHUA ABNAETCA HETPUBMASbHbLINA CNOCob
MoJlyYeHUA UCXOLHbIX AaHHbIX, B YaCTHOCTU B pe3ysibTaTe aHanm3a CryTHUKOBbIX CHUMKOB,
YTO ABNIAETCA JOCTATOYHO TPYOOEMKOM paboToM M BO3MOMKHO TOJIbKO B ClyYae Hanuyua
6a3bl aHHbIX UCCiefyeMbIX 06BEKTOB C YKa3aHHbIMU UX FreorpadmnyecKMMM KoopaAMHaTaMU.
B cTaTtbe paccMaTpmBaeTcA paspaboTKa CUCTEMbl MPOrHO3MPOBAHUA YPOHKANHOCTM
CEJIbCKOX03ANCTBEHHbIX YroAWI N0 CMYTHUKOBLIM CHUMKaM. B cucTeMy BKOYEHbI Kak
KnaccuyecKkue metobl (HanpuMep, paccCMOTPEHHAnA B cTaTbe Napabonmyeckas perpeccus),
TaK U pa3paboTaHHble aBTopamu noaxonbl 418 MAEHTUOMKALMM NapaMeTPOB KBa3UIMHEAHOM O
ypaBHeHUA n-paKTopHOM aBToperpeccun. HecMoTpsa Ha HanMumMe Ha pbiHKE JOCTAaTOYHO
60/1bLLIOro0 KONIMYeCTBa NPOrpaMMHbIX MPOAYKTOB AJ1A TOYHOr0 3eMsiefenuns, MHorue
N3 CyLLEeCTBYIOLLMX pa3paboToK He NpeAHa3HayYeHbl AnA NpeoCcTaBeHNa AaHHbIX ANA
JanbHenLlero aHanMsa cneunanmucTamm, He ABAAOLWUMUCA COTPYAHUKAMU KOMNaHUM-
paspaboTymKa. B paccMaTpuBaeMoi cucTeMe ocyLLecTBaseTcA cbop, a TaKKe nocenyoLL it
aHanu3 faHHbIX a3popOTOCHEMKM, 3aKNI0YAIOLLMIACA B MOCTPOEHUU MOAENN OUHAMUKN
BEreTaLMOHHOI 0 MHAOEKCA, UCMOMb3YeMOM B AasibHENLLEM A/1A MPOrHO3UPOBaHWA YPOHaNHOCTH
nonA B cnefyowmx nepnondax. MNpennorkeHHaa cucteMa ABAAETCA paclUMpAEMon, T.e.
[OMyCKaeT NoAKoYeHNe OOMONHUTENbHBIX MOAYNEN OJ1A aHann3a U BKJIIOYEHUA B aHanun3
[0NONHUTENBbHBIX GaKTOPOB, BAUAKLLMX Ha UCCNedyeMbli MOKa3aTesb. B cTaTbe onucbiBaeTcA
MeTof NpefCcTaBNeHUA AaHHbIX, MPOLLECC pacyeTa BereTaLMoHHbIX MHAEKCOB Ha orpeeneHHy0
[aTy, a TaKe NpMBOOATCA MaTeMaTUYeCKMe NoaXodbl K MOAEIMPOBaHMIO BEreTaLMOHHOM0
npoLiecca ¢ UCrosib30BaHMEM KaueCTBEHHbIX eTEPMUHUPOBAHHBIX MaTEMaTUYECKUX MOeSel
1 NMPOrHO3MPOBaHUA YPOKANHOCTM NOJIA B CieAytoLLEM CE30HE U CTOUMOCTU NPOOYKLNM.
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Abstract. Both in Russia and in other countries, scientists note the need development of
artificial intelligence methods for precision farming. However, the software nowadays used
for this purpose is only developing and sometimes not released for sale, and the methods
stated in individual articles use standard approaches, which leads to significant errors. Another
reason is a non-trivial way of obtaining initial data, in particular, as a result of the analysis of
satellite images, which is a rather laborious work and is possible only if there is a database of
the objects under study with their specified geographical coordinates. The article discusses
the development of a system for predicting the yield of agricultural land using satellite
images. The system includes both classical methods (for example, the parabolic regression
discussed in the article) and approaches developed by the authors to identify the parameters
of the quasi-linear equation of n-factor autoregression. Despite the presence on the market of
afairly large number of software products for precision farming, many of the existing software
and approaches are not intended to provide data for further analysis by specialists who are
not employees of the developer company. As for our system, the collection and subsequent
analysis of aerial photography data is carried out, which consists in building a model of the
dynamics of the vegetation index, which is subsequently used to predict the yield of the field in
the following periods. The proposed system is extensible, i.e., it allows connecting additional
modules for analysis and inclusion in the analysis of additional factors that affect the indicator
under study. The article describes the data presentation method, the process of calculating
vegetation indices for a certain date, and also provides mathematical approaches to modeling
the vegetation process using high-quality deterministic mathematical models and predicting
the next season’s crop yield and production costs.
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BBepneHue

ak B Poccuw, Tak U B IPyrUX CTpaHax yue-
HBIC OTMCYAIOT H606XO,Z[I/IMOCTL HCIIOJIb-

30BaHMsI METOJIOB UCKYCCTBEHHOTO UHTEII-
JeKTa JUIsl TouHoro 3emienenus. OIHaKo mpo-
rpamMMHOE 0OecTieueHre, HCIOoIb3yeMOe JJIsl HETO
B HACTOSIIIEE BPEMSI, YaCTO HAXOAUTCS HA YPOBHE
pa3paboTKK U HE BBITyCKAeTCA B MPOIAXKY, Me-
TOJIbI, 3asIBJIEHHBIE B OTIEIBHBIX CTAThIX, UC-
IOJIL3YIOT CTaHIapPTHBIE TOAX0AbL. B padote [1]

MIPEICTABIICH aHAJIN3 UMEIOIINXCS Ty OIrKaIuit
T10 MCTIOJTE30BAHUIO METOJIOB UCKYCCTBEHHOTO FH-
TEJJICKTa B CEJILCKOM XO35HUCTBE. B cOOTBeTCTBUN
¢ 3TUM aHanu3oM Poccusi 3SHaUUTENHHO yCTyIaeT
MHOTUM cTpaHaM (ABctpanuu, Kanane, Kuraro,
ctpanam EC u ap.).
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