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PO3POBKA CUCTEMMU
ABTOMATHUYHOI'O ITPOT'HO3YBAHHA 3POLLIEHD
CIVIBCBKOT'OCIHOJAPCBKUX KYJIBTYP 3 BUKOPUCTAHHAM
MOAYJbHUX MPUCTPOIB

DEVELOPMENT OF A SYSTEM FOR AUTOMATIC FORECASTING
IRRIGATION OF AGRICULTURAL CROPS USING MODULAR DEVICES

Y cTaTTi po3riANaEThCs MUTAHHS AaBTOMATU3yBaHHS, a caMe IPOTHO3YBaHHS
3pOIICHHSI CITbCHKOTOCTIOAAPCHKUX YTiMb. J[Js MPOrHO3yBaHHS BUKOPUCTOBYIOTHCS
NpUCTPiN-30Mpay JaHuX (MIPUCTPIN CIIOCTEPEIKEHHS) 3 MICIIS TIOJIUBY, CEPBEP 0OPOOKHU
oTpuMaHoi iHpopMarrii.
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This paper concerns the task of smart using resources for big watering systems.
Types of other existing devices used in watering systems are investigated. Evaluation
criteria are defined. Developed the devices prototype responding the specified
conditions. The text topic is assigned using a set of keywords.
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Target setting. Due to long-term intensive agricultural use of irrigated land,
increased the diversity of agro-ecological conditions, changes in soil formation,
ecological and land reclamation conditions, the economic problems of recent years
have led to unsustainable scarcity of resources in irrigated agriculture and deterioration
of the technical condition of irrigation systems. Effective and stable irrigation of a
particular agricultural crop has become an actual topic in the recent years.

Actual scientific researches and issues analysis. In connection to the invention
of new more chipper devices and approaches in the modular electronics, the topic of
forecasting irrigation using simple devices has become more studied in recent years.

Uninvestigated parts of general matters defining. Despite a large number of
works and devices devoted to the prediction of moisture reserves of the soil, the
problem of creating system using a universal modular device collector and transmitter
and server with forecasting was not considered.

The research objective. The purpose of this paper is to develop alert system
for forecasting irrigation using cheap universal modular devices and server data
handler.As a solution, the article will focus on creating a model consists of universal
device that periodically collect and send data to central server, which processes
received data and informs users about irrigation forecast.

The statement of basic materials. For efficient and stable irrigation of a
particular agricultural crop, it is necessary to know the properties of soil and culture, to
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identify and predict certain changes in the soil on which this crop is growing. Among
the main properties of the soil is the ability to produce and contain the water needed
for plants. Study of the quantitative patterns of moisture transfer in the soil involved
by Voronin, Muromets and others. The table 1 shows the algorithm for forecasting
irrigation.

General model structure. The structure of the model is a simple automatic
device (one or more devices could be) and server. Device has modular structure, so it
consists of three parts — data collector, data transmitter that periodically send collected
data and autonomous work module. Server has a data receiver, analyzer block, user
interface part and database. Fig. 1 illustrates the principle of interaction between the
device and the server. Fig. 2 illustrates device's modularity.
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Fig. 1. Structure of a system for forecasting
irrigation of agricultural crops using ready simple device
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Fig. 2 Device's modularity (e —energy, d - data)

Experiments. The device was created using Arduino as CPU, SIM80OL as data
transmitter and temperature and pressure sensors. Device named as tenso-meter. The
figures depict the temperature graphs of the sensor located in the vacuum tube, which
measures vacuum pressure.
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Fig.4. Graph of pressure sensor in the vacuum tube
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Fig.5. Result of analysis by the server
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Having analyzed the data on the server using generalized the Stoic and other
methods calculating water consumption for irrigated agricultural fields, which requires mid-
hour temperature, humidity, pressure difference between the vacuum tube and the
atmosphere, common history all of it, we can get directions on the prediction of forecast soil
moisture content. Setting into place properties in the server the physical and chemical
properties of the soil and the biological properties of the agricultural crop, it is possible to
predict the estimated time and the amount of water needed. From Figure 4 you can see that
irrigation requires 2018-04-29 at 12:30 in the amount of 10mm in the observation place.

Conclusions. The paper has demonstrated simple working system for forecasting
irrigation. A simple modular-based observing device and server has been developed. It can
be seen that the system produces qualitative results. The forecast is calculated up to five
days. The system has no drawbacks to similar systems, such as the price of the device. Any
disadvantages of the system are primarily due to the shortcomings of the device. It also
would be interesting to test other types of device or methods of forecasting.
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PO3POBKA CUCTEMU ABTOMATHUYHOI'O
IMPOI'HO3YBAHHA 3POIIEHB CIVIBCBKOI'OCIHIOAAPCBKHUX
KYJbTYP 3 BUKOPUCTAHHAM MOJAYJbHUX MIPUCTPOIB

AKTyalbHicTh TeMH JociaigkeHHs. [IpoGrema HecTabUTbHOTO NEPIIUTHOTO
pecypco3abe3nedyeHHs y 3pOlIyBaIbHOMY 3eMJIEpPOOCTBI Ta MOTIPIIEHHS TEXHIYHOTO
CTaHy 3pOIIYBaJIbHUX CHCTEMCTA€ OUIBII aKTyaJbHOIO y 3B 513Ky 3 €KOHOMIYHHMU
npoOiieMaMu OCTaHHIX pokiB. J[ama poOoTa mpucBsueHa MpoOIeMiaBTOMATHIHOTO
MIPOTHO3YBAaHHS TMOJIMBIB HA 33J]AHOMY MICIIi 13 BKa3aHUMHU XapaKTEPUCTUKAMU IPYHTY
1 CLITBCBKOTOCITOAAPCHKOT KYIbTYPH.

IlocTanoBka mpo6JieMu. BinCyTHICTH aBTOMAaTHYHHX CHUCTEM 3 JIOCTYITHUM
npucTpoeM crioctepexkerss. [Ipobiaema BUOGOpY mpHUCTPOIO, SKUM MaB yHIBepCcaIbHUI
IpoIecop 1 mepeaaBad, MpoTe 3MiHHI MOyl 30MpaHHs iH(popMaIlii 3 HABKOJIUIITHHOTO
cepeioBHUIIIA.

AHaJi3 ocTaHHiX AochailkeHb i myOaikamiii. Mana KiIBKICTh JIFOYHX
AQHAJIOTTYHUX CHUCTEM, Kl MPU IbOMY JIOCHTHh YacTO BUKOPHUCTOBYIOTH 3aKPUTI METOIU
004YHCIIeHb, @ TAKOK BUKOPUCTOBYIOTH JIOPOT1 MPUCTPOI CIIOCTEPEIKEHHS, SKI HaJaro-
ThCA BJIACHUKAMHU JaHUX cucTeM. JlaHi MpUCTpOi HE € MOIyJIbHHMHU, TOMY HE €
MOBHICTIO YHIBEPCATbHUMU.

BuijieHHs1 HemoOCJHiIKeHUX YAaCTHMH 3arajbHoi mpoodsaemu. Jlana crarrs
IPUCBSYCHA PO3POOI MPOCTOT BIAKPUTOI CHUCTEMH JUIsl TIPOTHO3YBAHHS TOJUBIB Ha
3aJIaHOMY MICIIi 3 BUKOPUCTAHHSIM MOJIyJIbHOTO MIPUCTPOIO CIIOCTEPEKEHHS Ta cepBepa
npuiiMada-aHaiizaTopa.

IlocTanoBka 3aBaaHHA. 3aBJaHHSAM € PO3pOOKa CUCTEMH OIOBIIICHHS IS
MIPOTHO3YBAHHSI 3POIICHHS 3 BUKOPUCTAHHSAM JIEIIEBUX YHIBEPCATIBHUX MOIYJIBHUX
IPUCTPOIB Ta OOPOOHHKA CEPBEPHUX JIAHUX.

Buxiiagennss ocHoBHOro marepianay. Jlns epexkTHBHOrO Ta CTaOLIBHOTO
3pOIIIEHHS TEBHOI CLTLCHKOTOCIOAAPCHKOI KYJIBTYPH HEOOXIAHO 3HATH BIIACTUBOCTI
IPYHTY Ta JaHOI KyJbTYpH, BU3HAYUTHU Ta MPOTHO3YBATH TEBHI 3MiHU Yy IpyHTi. Cepen
OCHOBHHUX BJIACTHBOCTEH IPYHTY € 3/IaTHICTh BHPOOJIATH 1 MICTUTH BOJIY, HEOOXITHY
i pociiuH. BukopucroByroun y3aranbHeHy Gopmyny IIToiika po3pobiaeHo cucremy,
sIKa TIPOTHO3Y€E KUIBKICTD 1 Yac 3pOIIeHHS Ha Mepioj 10 5 JTHIB.

BucnoBkn. Y po0oTi MmpoJieMOHCTpOBaHa MpocTa poboya cHCTeMa IMPOTHO-
3yBaHHS 3pOIIeHHsS. ByB po3poOiieHHil MpOoCTUi MpHUCTpii crocTepekeHHs. BuiHo,
0 CHCTEeMa IOKa3ye SKICHI pe3ynbTatu. [IporHo3 po3paxoBaHUil A0 M'STH JHIB.
Cucrtema HEJOJIKIB aHAJIOTIYHMX ICHYIOUMM CHCTEMaM, TaKUX SIK I[iHAa IMPHUCTPOIO,
3aKpPUTHUHN aTOPUTM aHATi3y. Byib-sKi 1HIII HEAOIIKM CUCTEMHU, HacaMIiepe/l, ToB's13a-
HI 3 HeaodikamMu npuctporo. Hapmani akTyalbHO NPOTECTYBATH THUIU MOIYJIBHUX
YaCTHH MPUCTPOIB a0 1HII METOIM MMPOTHO3YBaHHS.

KurouoBi ciaoBa: BosoronepeHeceHHs, MPOTHO3YBAaHHS 3POIICHHS, MPUCTPIN
CIIOCTEPEKECHHSI, MOJYJIbHICTh, CEPBEP.



