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00 €KMIB POCTUHHUYMBA

1 HIACTABU JJISI TIPOBEAEHHSA POBOTHU
Haka3 pextopa HTY «/lninpoBcrka nomitexnika» Big 17.10.2024 p. No 1388-c

2 META TA BUXIJHI JAHI JIA MTPOBEJAEHHSA POBIT

O06’eKT T0CTiTKEHHS — KOMIT'IOTEpHA CHCTEMa 1HTENIEKTYaTi30BaHOTO aHAIli3y
rpadigHuX 300pakeHb CITLCHKOTOCTIONAPCHKUX 00'€KTIB POCTUHHUIITBA.

IIpeameT aoCaiTKeHHSI — AITOPUTMH IHTEJICKTYIBHOTO aHaJi3y JaHUX JUIS
OIIIHKU PU3UKY PO3BUTKY XBOPOO POCIMHHHUIITBA.

Mera — po3poOka Ta  BHOPOBAKEHHS  KOMIT'IOTEPHOI  CHUCTEMH
IHTEJIEKTYal130BaHOTO aHalizy TpadiuyHuX 300paxeHb CLIbCHKOTOCIOJAPCHKUX
00’€KTIB POCIMHHUIITBA, 0 0a3ye€ThCsl HA CyYaCHUX METOJaX KOMIT IOTEPHOrO 30py
Ta IITYYHOTO I1HTENEKTY, JJii aBTOMAaTH3allli MPOIECIB MOHITOPUHTY, A1arHOCTHKH
CTaHy POCJUH Ta MIJABUILECHHS €()EKTUBHOCTI MPUUHATTS YHIPAaBIIHCHKUX PIIICHb Y
CLIIBCHKOMY T'OCIIOJaPCTBI.

Buxingni pani ajs npoBeleHHsi po00THM — aHl 300pakKEHHS COHSIIHHUKA,
OTpUMaH1 3a JOMOMOIrOK KaMep BUCOKOI PO3JUIBHOI 3JJaTHOCTI, 3 BUKOPHUCTAHHSIM
QITOPUTMIB MAIIMHHOTO HAaBYaHHS I 1HTEJIEKTYaJIbHOTO aHalli3y, a TaKoX JaHl
€KOJIOTTYHOI'0 MOHITOPUHTY (Taki sIK TeMIepaTypa, BOJOTICTh Ta paalamiiHuii poH),
310pani 3a gonomoroto loT-cucrem.



3 OYIKYBAHI HAYKOBI PE3YJIBTATHU

OCHOBHOI0 HOBU3HOK € BCTAHOBJICHHSI 3aKOHOMIPHOCTEH 110/I0 BUKOPUCTAHHS
aJITOPUTMIB MAIIMHHOTO HABYAHHSI JIJIsI aBTOMATH3al1lii 00poOKHU Ta aHaII3y 300paKeHb
pociuH. Cucrema MoXke 11eHTU(IKYBaTU XBOPOOM, WIKIJHHMKIB 1 OI[IHIOBAaTH CTaH
KyJbTYp Ha OCHOBI BI3yaJIbHUX JaHUX. 3aBISKH PO3pOOJIEHOMY MPOrpaMHOMY
3a0€3MeYeHHI0 arpOHOMHU OTPUMYIOTh MOXJIMBICTH IIBUAKO W e(pEeKTUBHO
J1arHOCTYBaTH MpoOiieMHu, 10 0e3MoCepeHbO BIJIMBAE HA MPOAYKTUBHICTD 1 SIKICTh
BpOXKalo.

IIpakTHyHa WiHHICTH III€E] CUCTEMH MOJSTaE B TOMY, III0 BOHA HAJa€ arpapism
THCTPYMEHTHU JJI1 ONEPATUBHOTO MOHITOPUHTY CTaHy MOCIBIB. 3aBISIKU PO3YMHOMY
aHaii3y 300pakeHb MOKHA HIBUAKO BUSIBIISATH MPOOJIEMH Ta MPUMMATH PIlLIEHHS, IO
703BOJIsI€ e(eKTHBHIIIE BUKOPUCTOBYBAaTH pecypcH. Hampukmnan, cucrema moxe
pPEKOMEHyBaTH ONTHUMAJIbHI i JJii BHECEHHS JOOPHUB YU 3aXUCTy POCIHUH, IIO
3HIJKYE BTPATH Ta MIABUILYE TPUOYTKOBICTb.

4 BUMOI' 10 PE3YJIBTATIB BUKOHAHHSA POBOTH

PesynbraTi nociikKeHb MarOTh TTOKa3yBaTH, SIK MOYKHA MPAKTHYHO 3aCTOCYBATH
MOJIeJTb MAIITMHHOTO HaBUAHHSI JIJISl aHAUTI3y CTaHy POCIUH. Y pamMKax poOooTH moTpiOHO
po3pobutH Tporpamy, ska Oyae MPOTHO3YyBaTH MHMOBIPHICTh 3aXBOPIOBAHHS
cousimanka Ha ¢Qomoncuc (Phomopsis helianthi). I[ls mnporpama mnoBHHHA
3a0e3reuyBaTd TaKy TOYHICTh TMPOTHO3IB, ImO0 i MoxkHa Oylno e(eKTHBHO
BUKOPUCTOBYBaTH B arpapHii cdepi. Takox BaxImBo, MO0 pe3ylnbraTd MICTHIN
3pO3yMiTy Bi3yasiallito MporHo3iB JJII HAOYHOTO MPEICTABICHHS JaHUX.
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CratuctuuHuil aHaniz 1 nomepeaHs oOpoOka naHux, posnoaineHux y | 01.10.2024-31.10.2024
qaci, JJIsl OLIHKYU BIUIMBY Ha CTAH COHSIIIHUKA

Po3pobka Ta HamucaHHS MPOrpaMHOro KoAy ajisi ctBopeHHs M ominku | 01.11.2024-08.12.2024
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PE®EPAT

HosicuioBaabHa 3anucka: 110 crtop., 63 puc., 1 tabmuus, 2 nomatku, 23
JiTepaTypHUX JHKepera.

O0’eKT H0CTiTAKEHHS] — KOMIT'IOTEPHI CUCTEMHU 1HTEIEKTYalli30BaHOTO aHaIli3y
rpadiuHuX 300pa’keHb CLIIBCHKOTOCIOJAPCHKUX 00'€KTIB POCTMHHUIITBA.

IIpenmeT goc/aiTKeHHs] — aNTOPUTMHU IHTEJICKTYaJbHOTO aHaNi3y JaHUX IS
OIIIHKU PU3UKY PO3BUTKY XBOPOO POCIMHHHMIITBA.

Mera. Po3pobka Ta BIIPOBAKEHHS KOMIT FOTEpHOT CHUCTEMU
IHTEJIEKTYaJl130BaHOTO  aHami3y rpadiuHuxX 300pa)keHb CLIbCHKOTOCTIOJAPChKUX
00’€KTIB POCIMHHMIITBA, 1[0 0a3y€ThCsl HA CyYaCHUX METOJaX KOMII IOTEPHOIO 30y
Ta IITYYHOTO I1HTEJIEKTY, JJig aBTOMAaTH3allli MPOIECiB MOHITOPUHTY, JIarHOCTHKH
CTaHy POCIWH Ta MiJABUIIECHHS €(QEKTUBHOCTI MPUHHATTS YNPABIIHCHKUX PIIICHb Y
CLIBCHKOMY T'OCIIOJIapPCTBI.

Metoan mocaimkeHHs. J[9 BHpINIEHHS MOCTaBJICHUX 3aJlad BHKOPHUCTAHO
METOJIU MaTEeMAaTUYHOTO MojeitoBaHHs, HeHpoHHUX Mepexk (CNN), cTaTUCTHYHOTO
aHayi3y JaHuX, Kiacudikamii 3 BUKOpUCTaHHAM Softmax, TeCTyBaHHS CUCTEM, a TAKOX
JIOTIYHOTO y3araJIbHEHHS ¥ KPUTUYHOTO aHalli3y CyYacCHHX HAYKOBUX JOCIHIJKCHb Y
chepi MAIIMHHOTO HABYAHHSI Ta aHATI3y 300paKeHb.

OCHOBHOI0 HOBU3HOK € BCTAHOBJICHHS 3aKOHOMIPHOCTEH 11010 BUKOPUCTAHHS
AJITOPUTMIB MAIIMHHOTO HABYAHHSI JIJI aBTOMaTH3aIlii 00poOKH Ta aHaAII3y 300paKeHb
POCIIHH.

IIpakTUyHa WiHHICTH III€E] CUCTEMH MOJSTaE B TOMY, III0 BOHA HAJA€ arpapism
IHCTPYMEHTH JJIS ONEPATUBHOTO MOHITOPUHTY CTaHy IMOCIBIB. 3aBISIKU PO3YMHOMY
aHajizy 300pakeHb MOYKHA IIBUJIKO BUSBIIATH MPOOJIEMH Ta MPUHUMATH PIIIEHHS, 110
103BOJIsIE€ €(DEKTUBHIIIIE BUKOPUCTOBYBATH PECYPCH.

O6sacth 3actocyBaHHsi. Po3poOiieHa mporpaMHa cucreMa MOXe OyTu
IHTETpOBaHA B MOHITOPUHTOBY IIaTGOpPMY HJisi TPOTHO3YBAaHHS WMOBIPHOCTI
3aXBOPIOBaHb COHSIIIHUKA B PEaJbHOMY 4Yaci Ta JOMOMOTH arpapisiM y TPUUHATTI
pIIlICHb.

3HayeHHs Po0OTHM Ta BUCHOBKH. SIK pe3ynbTaT COPUATUMYTh 3MEHIIECHHIO
BTpAT BpOXKaro, MIJBUIIEHHIO SKOCTI MPOIYKII Ta €KOHOMIYHOTO Ta €KOJOTIYHOTO
CTaHy YKpaiHu.

IIporHo3u moa0 po3BUTKY AOCHIIAKEeHb. 3 PO3BUTKOM TEXHOJIOT1i, TPOTHO3U
JUTSE TIOJIAJIBIINX JOCIIKEHb BKAa3yIOTh HAa MOJKIIMBICTH BJIOCKOHAJICHHS CUCTEMHU
MIPOTHO3YBaHHs 3aXBOPIOBaHb. O1liHKa €()EKTUBHOCTI 3alIPOINIOHOBAHOTO PIIICHHS JIS
THIIUX 3€PHOBUX KYJIBTYP 1 XBOPOO MOKA3YE, 110 CUCTEMA MOXKE OyTH aJlaliTOBaHa JJist
pI3HUX pociuH. MalOyTHI MOCHIIKEHHS MO03BOJSATH PO3MIMPUTH 1 MOXKIHMBOCTI,
BKJIFOYAFOYH HOB1 METOJIW ISl BUSBJICHHS 1HIIIMX 3aXBOPIOBaHb, 110 3pOOUTH CHCTEMY
111 TOYHIIIO Ta KOPUCHIIIOI ISl PI3HUX KYJIBTYP.

KmrouoBi caoBa: ARDUINO, ROBOTDYN, ATMEGA, ESP, C++,
ANDROID STUDIO, JAVA, LARAGON, PHP, MYPHPADMIN, PYTHON,
TENSORFLOW, MACHINE LEARNING, COHAIIHUK, XBOPOBUA
COHSIIHUKA.



ABSTRACT

Explanatory note: 110 pages, 63 figures, 1 table, 2 appendices, 23 references.

Object of research. Computer systems for intelligent analysis of graphical
images of agricultural crop objects.

Subject of research. Algorithms for intelligent data analysis to assess the risk
of plant diseases.

Goal. Development and implementation of a computer system for intelligent
analysis of graphical images of agricultural crop objects, based on modern methods of
computer vision and artificial intelligence, to automate monitoring processes, diagnose
plant conditions, and improve the efficiency of decision-making in agriculture.

Methods of research. To solve the set tasks, methods of mathematical
modeling, neural networks (CNN), statistical data analysis, classification using
Softmax, system testing, as well as logical generalization and critical analysis of
modern scientific studies in the field of machine learning and image analysis were
applied.

Novelty of obtained results. The novelty lies in the development of a computer
system that utilizes modern machine learning and computer vision methods for
automating the analysis of graphical images of agricultural objects. The proposed
system enables the accurate diagnosis of sunflower diseases, considers environmental
factors such as radiation background, and provides farmers with an effective tool for
crop monitoring.

Practical significance. Development of a software application based on the
proposed approach, which will assist farmers in predicting the occurrence of sunflower
disease Phomopsis helianthi, allowing timely measures to be taken to protect the
harvest.

Field of application. The developed software system can be integrated into a
monitoring platform to predict the probability of sunflower diseases in real-time and
assist farmers in decision-making.

Significance of the work and conclusions. The results will contribute to
reducing crop losses, improving product quality, and enhancing the economic and
environmental conditions of Ukraine.

Future research prospects. With the advancement of technology, future
research predicts the possibility of improving disease prediction systems. Evaluating
the effectiveness of the proposed solution for other crops and diseases shows that the
system can be adapted for various plants. Future research will expand its capabilities,
including new methods for identifying other diseases, making the system even more
precise and useful for different crops.

Keywords: ARDUINO, ROBOTDYN, ATMEGA, ESP, C++, ANDROID
STUDIO, JAVA, LARAGON, PHP, MYPHPADMIN, PYTHON, TENSORFLOW,
MACHINE LEARNING, SUNFLOWER, SUNFLOWER DISEASES.



