BEJIOPYCCKHI IT'OCYJIAPCTBEHHBII YHUBEPCUTET
dakysibTeT pAIUOQU3UKHA U KOMITbIOTEPHbIX TEXHOJIOTHI

Kadenpa uHTe/U1eKTyaIbHBIX CHCTEM

AHHOTAIMS K TUIUIOMHOU padboTe

CnekTpockonusi 0JIMKHEr0 HH(PPAKPACHOTO AMANA30HA IJIA
onpeeJieHuss XMMHYECKOI0 COCTABA MO4YB

3axapeBud Jlanuuia OneroBuy

Hay4Hb1i1 pyKOBOAMUTEINb: KaHAUAAT PUBHUKO-MATEMATHYECKUX HAYK, TOIEHT
. B. lllerpuxoBu4

Mumnck, 2023



PE®EPAT

Junnomuas pabora: 51 crpanuna, 13 pucyHkos, 2 Tabuuibl, 19 HCTOUHUKOB.

CIEKTPAJIBHBI AHAJIM3, MHOTOMEPHAS PEI'PECCHS, PLS, PCA,
I'JTYBOKUE HEMPOHHBIE CETH, TPEBHEBAS PETPECCHS, LASSO

Obvexm uccnedo8anus — CEKTP TOYBBI.

Lenv pabomuvl — pa3zpaboTKa alrOpUTMa ONPEIEICHUS BEIIECTBEHHOIO COCTaBa
TIOYBHI 110 €€ CIIEKTPY U €ro MHTETPAIHs B IPHIOKCHHUE.

Memoovl uccnedosarusi — aIrTOPUTMbI MAIIIMHHOTO O0YYEHUS.

B pabote paccMarpuBarOTCs METONBI MAIIMHHOTO OOyYeHHUS IJisi PEIICHUS
3aJ]a4d MHOTOMEPHOW pEerpeccuu, Takue Kak MeToj TiaBHbIX kKoMmmoHeHT (PCA),
JaCTUYHAs PErpeccus HauMeHbIMX KBaapaToB (PLS), riyOokue HEWpOHHBIC CETH
(DNN), cnyuaiinsiii siec, rpeoHeBast perpeccus (Ridge), LASSO, ElasticNet.

Bce BbIIenIepeynciieHHbIe METOIbI TPUMEHSIOTCS JJIS aHAIM3a CIIEKTPa MOYBHI.
Haunyummmm o6pazom cedst mposiBiIIM riyOokue HelipoHHbie ceTi. Ha ux ocHoBe ObL10
pa3paboTaHO MPUIIOKEHUE VISl OTPEIEICHUST BEIIECTBEHHOI'O COCTaBa MOYBHI 10 €€
CHEKTpY.

PaspabotanHoe mnpuiokeHre npuMmensercs opranmzanuedn SKARB-bio s
UCCJIEIOBAHMSI COCTaBa MOYB.



PO®EPAT

Jermumomuas mpara: 51 craponka, 13 mamronkay, 2 taduminsl, 19 kperHi.

CIIEKTPAJIbHBI AHAJII3, HIMATMEPHAA POI'POCIA, PLS, PCA,
I'JIBIBOKISI HEUPOHABBISL CETKI, TPEBHEBAS POTPACISA, LASSO.

A6’ ’exm dacnedasarHss — CTICKTP TJICOBI.

Mb>ma npaywl — pactiparioyka ajarapbiTMy BBI3HAUDHHS pIUbIyHAra CKJIary rieObl
1a sie CIEeKTPHI 1 ATO IHTATPAIBIA y TauybIHEHHE.

Memaovl dacnedasanis — anrapbITMbl MalllbIHHATA HABYYaHHS.

VY mpampl pasriasgaroliia MeTajabl MalllblHHAra HaBYYaHHS JJIS BBIPAIIdHHS
3a/laybl I[IMaTMEpHAW parpacii, Takig sK MeTaj TamoyHeix kammaHeHT (PCA),
YacTKOBas parpacia HaimeHmblx kBaapartay (PLS), rieibokiss HelpoHaBbIS CETKi
(DNN), BoinasikoBsbl Jjiec, rpedHeBas parpacis (Ridge), LASSO, ElasticNet.

VYce BhIDBHNIEpaTivyaHblsl METAIbl MPBIMSIHSIONIA Ul aHATI3Y CIEKTpPY IJIeObl.
HaiinenmbiM ubiHam cs0e npasiBiii rIbI00Kist HeHpoHaBbia ceTkl. Ha iX acHoBe ObLI0
pacrmpaliaBaHa MpbIKJIAJaHHe JUIsl BbI3HAUDHHS pIUbIYHAra cCkiagy rieObl ma sie
CIIEKTPBHI.

PacnpanaBanae mnpbikiiaganHe YkeiBaera aprasizamnbisii SKARB-bio s
JacienaBaHHs CKIaay rieo.



ABSTRACT
Thesis: 51 pages, 13 figures, 2 tables, 19 sources.

SPECTRAL ANALYSIS, MULTIDIMENSIONAL REGRESSION, PLS, PCA,
DEEP NEURAL NETWORKS, RIDGE REGRESSION, LASSO

The object of research — spectrum of the soil.

Objectives — develop an algorithm for determining the material composition of
the soil by its spectrum and its integration into the application.

Methods — machine learning algorithms.

The work discusses machine learning methods for solving the multidimensional
regression problem, such as the principal component method (PCA), partial least
squares regression (PLS), deep neural networks (DNN), random forest, Ridge
regression (Ridge), LASSO, ElasticNet.

All of the above methods are used to analyze the soil spectrum. Deep neural
networks showed themselves in the best way. Based on them, an application was
developed to determine the material composition of the soil by its spectrum.

The developed application is used by the SKARB



