BEJIOPYCCKHUM rOCYJAPCTBEHHBIII YHUBEPCUTET

DakyJbTeT NPUKJIATHOU MATEMATUKH M HH(POPMATHKH

Kagenpa KTC

AHHOTAaIUS K JUINIOMHON paboTe

«PEKOHCTPYKIMS CIIEKTPAJIBHOI'O OBPA3A 110 RGB
N30BPA’KEHUAM»

Kpeu Anacracusa BnagumupoBHa

Hayunblii pykoBOIUTENb — 3aBEAYIOMIHN Kadeapoit nHPOPMAIMOHHBIX CUCTEM
ynpasienus O®IIMU, nokrop TexHrnueckux HaykK, qoueHT HenspBenp A.M.

Munuck, 2025



AHHOTALIMSA

Junnomnas paboma, 60 cmpanuya, 3 mabauywl, 15 pucynkos, 37 popmyn, 51
UCTMOYHUK.

Kniwouesvie cnosa: MAIIMHHOE OBYUEHUME, I'MIIEPCIIEKTPAJIBHBIE
M30FPAXEHMS, CBEPTOYHBLIE HEWPOHHBIE CETH, CIIEKTP,
O®EHOMUKA, PEKOHCTPYKIIM A, RGB.

Obvekmom uccnedo8anusl A6AAI0MCs METOIbI BOCCTAHOBJIEHHS CIIEKTPAIbHOM
uHbOopMaIuu U3 N300paKEHUH.

Ilpeomemom uccnedosanus sasiaiomcs SHOEKTUBHOCT W OCOOCHHOCTH
OPUMEHEHHUS THUIEPCIEKTPAaTbHOTO BOCCTAHOBJICHHS W  JIEKOHBOJIOIMH IS
MOJIYYCHUS CTICKTPAIBHBIX TAHHBIX.

Llenvto pabomul sensemcs onpeaeneHue HaumoOosiee 3PEGEKTUBHOTO METOAA
TeHEpALMK CHEKTPalIbHBIX I'pa@UKOB Ha OCHOBE cTaHIapTHbIX RGB-u3o0paxenuit
yTE€M CPAaBHUTEIHHOTO aHATN3a MOAXO0B IIBETOBOM JEKOHBOIOIUU U CBEPTOUYHBIX
HEUPOHHBIX CETEM.

Memooamu uccredosanus s6:A10mMcsi TPOBEICHUE CPaBHUTEIBHOIO aHAIM3a
JIBYX Pa3JIMYHBIX MOJXOJ0B K BOCCTAHOBJICHUIO CIIEKTpalibHOM nH(popmarmu u3 RGB-
M300paXKeHU U YCTAHOBKA Pa3fMUMil B TOUHOCTH U XapaKTEPUCTHKAX IMOJIydaeMbIX
CTHEKTPATbHBIX TPAUKOB B 3aBUCUMOCTH OT METO/Ia BOCCTAHOBIICHUS.

llonyuennvie pesynrbmamsl U UX HOBU3HA. OIIEHKA BOCCTAHOBJIEHHBIX
TUIEPCIEKTPAIbHBIX HM300pakeHUW Moka3ana, uro Mozaenb HRNet renepupyer
CTHEKTPATbHYI0 MH(QOPMAIMIO C BBICOKOM TOYHOCTHIO. Pe3ymbTaThl peKOHCTPYKIUU
OMM3KM K pEaNTbHBIM THIEPCICKTPAIBHBIM H300pKEHUAX, UYTO TOJATBEPIKIACT
NPUMEHUMOCTh ~ HEHPOHHBIX CETeH Uil 3aJad  MOHUTOPWHTA  COCTOSIHHSI
pPacTUTEITHHOCTH.

Jlocmoseprnocmv  mamepuanog u  pe3yibmamos  OUNJIOMHOU  pabomvl:
WCITOJIB30BAIMCh TTPOBEPEHHBIC WMCTOYHUKH WHGOPMAIMK, BKIIOYas HAyYHYIO
JUTEpaTypy, PEKOMEHIOBAHHYIO HAYYHBIM PYKOBOJIWTENIEM, a TaKXKe ITyOJIWKaIUu
noOeauTenell MEXIYHapOJHBIX COPEBHOBAHMM MO KOMITBIOTEPHOMY 3PEHHIO.
Pe3ynpTaThl OBLIM TPOBEPEHBI HA MPAKTUKE C TOMOIIBIO TMOMYJSPHBIX METPUK
KayecTBa M CPAaBHUTEIILHOTO aHAIN3A.

Obnacmvilo  803MOJNCHO20 ~ NPAKMUYECKO20  NPUMEHEHUs  A61emcsl
UCTIONb30BaHWE B CHCTEMax AaBTOMAaTU3WPOBAHHOTO MOHHMTOPHUHTA PACTEHHH,
HaPaBICHHBIX Ha PAHHIOK TUATHOCTHKY 3a00JIeBaHMIA, ONITUMU3ALINIO TPUMEHEHUS
yA0OpEHH U MOBBIIIEHUE KOJIOTHYECKOW YCTOMYUBOCTH KYJIBTYP.



AHATALBIS

Ivinnomnasn npaya, 60 cmapounka, 3 mabniywl, 15 intocmpaywui, 37 popmyn, 51
KpPbIHIYaA.

Kniwouaswvisn cnosvri. MAILIBIHHAE HABYYAHHE, I'TIEPCITEKTPAJIbHbBIA
BBISBBI, KAHBAJTIOLIBIMHBISA HEMPOHHBIA CETKI, CITEKTP, PEHOMIKA,
POKAHCTPYKIIbIA, RGB.

Ab'ekmam Oacneoasanns 3'ayngioyya METaAbl aTHAYIECHHS CHEKTpajibHal
1HpapMalibli 3 MaITIOHKAY .

Ilpaomemam Oacnedasanns 3'aynaroyya dPexThIyHacHb 1 acabmiBacii
IOPBIMSHEHHS! THUMEPCIEKTPAIBHOTO aTHAYJICHHS 1 JIEKOHBOJIIONMU JJisi aTphbIMaHHs
CHEKTPAIbHBIX Ja/13EHBIX.

Mbomaii oacnedsannus 3'syaseyya BeI3HAUIHHE HAUOO0IBIT A(EKThIYHAra METaIy
reHepalbll CHEKTpalbHBIX rpadikay Ha acHOBe cTaHAapTHbIX RGB-BbIAY muIsIXaM
napayHajgbHara asaji3dy NaJbIXoJay KajaspoBaidl JPKAHBAIIOIbII 1 CBEPTOUYHBIX
HEHUPOHABBIX CETaK.

Memaoami Odacnedasanns 3'synsiioyya NPaBSI3CHHE TapayHalbHAra aHajizy
JBYX PO3HBIX MaJbIX0/ay Ja aJHaYJIeHHs CleKTpajibHail 1H(hapMmanbl 3 RGB-BbIAY 1
BBI3HAYOHHE AJPO3HEHHSAY Yy JaKJIagHacll 1 XapaKTapbhICThIKa AaTpPbIMaHBIX
CIEKTPAJIbHBIX Tpadikay y 3aJIeKHACI] aj] METay aJHayJICHHS.

Ampuivanvis euinikl 1 Ix Hasi3na: alPHKA aTHOYICHBIX THIIEPCIIEKTPAIBHBIX
BBIAY Makazana, mTo Maadib HRNet renepye cekTpaiibHy10 iH(apMaIlbito 3 BICOKai
JaKJIaaHaAcIi0. BBIHIKI p3KaHCTPYKIbIl OMi3KisS Aa plajbHBIX TUIEPCHEKTPATbHBIX
MaJlOHKax, IITO MNauBSIpXae JacTacaBajbHAcllb HEMpPOHABBIX CETaK s 3ajad
MaHITOPBIHTY CTaHy PACJIIHHACLI.

Jlacmasepnacyv ~ mamapviinay i 8bIHIKAY ~— OLINIOMHAU — NPAybl.
BBIKAPBICTOYBAJICSA TpaBepaHbls KpPbIHILBI 1H(apMalpbli, YKIIOYal4bl HABYKOBYIO
JiTapatypy, pOIKaMEHJIaBaHYyI0 HaBYKOBBIM KipayHIKOM, a TakcaMa myOJiKaibIi
nepamMosKiay MIKHApOJIHBIX CHA0OPHIUTBAY Ma KaMITyTapHbIM 3pOKY. BbIHIKI ObLI
IpaBepaHbl Ha MPAKTHILBI 3 JaaMorail nanyJsspHbIX METPBIK SKACI 1 HapayHajibHara
aHamizy.

Bobnacyvio mazuvimaza npakmeiunaza npulMsaHeHHs 3'ynseyya BbIKapbICTAaHHE
¥ cictaMax ayTamaThl3aBaHara MaHITOPBIHTY paciliH, HaKipaBaHbIX Ha PaHHIOKO
JBISITHOCTBIKY 3aXBOPBAHHSY, alThIMI3albII0 MPBIMSIHEHHS! YTHACHHSY 1 MABBIIIPHHE
PKaJIariyHai yCTOMIIBaCI KYJIbTYP.



ANNOTATION

Diploma work, 60 pages, 3 tables, 15 pictures, 37 formulas, 51 sources.

Keywords: MACHINE LEARNING, HYPERSPECTRAL IMAGES,
CONVOLUTIONAL NEURAL NETWORKS, SPECTRUM, PHENOMICS,
RECONSTRUCTION, RGB.

The object of the research is the methods of spectral information recovery from
images.

The subject of the research is the effectiveness and features of using
hyperspectral reconstruction and deconvolution to obtain spectral data.

The purpose of the research is to determine the most effective method for
generating spectral graphs based on standard RGB images by comparative analysis of
approaches to color deconvolution and convolutional neural networks.

Methods of research are conducting a comparative analysis of two different
approaches to the restoration of spectral information from RGB images and setting
differences in the accuracy and characteristics of the obtained spectral graphs
depending on the recovery method.

The results of the work and their novelty: Evaluation of the reconstructed
hyperspectral images showed that the HRNet model generates spectral information
with high accuracy. The reconstruction results are close to real hyperspectral images,
which confirms the applicability of neural networks for vegetation monitoring tasks.

Authenticity of the materials and results of the diploma work: trusted sources of
information were used, including scientific literature recommended by the supervisor,
as well as publications by the winners of international computer vision competitions.
The results were tested in practice using popular quality metrics and comparative
analysis.

Recommendations on the usage are the use in automated plant monitoring
systems aimed at early diagnosis of diseases, optimizing the use of fertilizers and
increasing the environmental sustainability of crops.



