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PE®EPAT

Humiomuas paGota: 43 crpanunsl, 14 pucyHkoB, 8 HCTOYHHKOB, 1

IIPUIIOKEHHE.

Knwouesvie cnosa: JIBYXCIIOMHASI CPEJIA, OBPATHAS 3AJIAUA
CBETOPACCESIHUS, HEWPOHHBIE CETH, METOJI MOHTE-KAPJIO,
AJI'OPUTM JIEBEHBEPT'A-MAPKBAPJITA

Obvexmom HCCIICOAOBaHUA ABJIIACTCA ﬂByXCHOﬁHaH MOACJIb KOJHBIX ITOKPOBOB

YCJIOBCKA.

Llenv pumuIOMHOM paboThHl — pelleHue OOpaTHOW 3aJaud CBETOPACCESTHUS
JIBYXCJIOWHBIX Cpea B CIEKTpalbHOM jguarna3oHe 450-670 HM C TpUMEHEHHEM
HEUPOHHOW CETHU W MPOrpaMMHasi peain3alisi HEMHBA3UBHOIO METO/Ia OMpPEACICHUS

MUKPOPU3NUECKUX MTapaMeTPOB IBYXCIONHBIX cpen Ha miatdopme .NET.

OcHOBHbLIMU ~ MemoOdamu  UCCe008anusi  ABIAIOTCS:  aHAIM3  HAy4YHOU
JUTEPATyphl, UCCIEAOBAHUE PELICHUS MPSAMON 3aJaul CBETOPACCESHUS C IMOMOUIBIO
metona Monte-Kapio, mouck pemienusi oOpaTHOM 3a7a4u MPU MOMOIIUA HEUPOHHBIX

ceTel, HalmMCcaHue U OTJIaJIKa IIporpaMMHOro Moayss Ha matdopme .NET.

B pesynpTaTte mnpoBemeHHOW paboOThI IS pEIICHHWS OOpaTHOW 3a1adu
cBeTOpaccessHus ObLI BBIOpAaH ajaropuTM OOpaTHOro pacmpocTpaHeHus JlepenOepra-
MapxkBapaTa, HampaBlICHHBIH Ha ONTHUMHU3AIMIO PEIICHUS 3a7a4 O HAMMEHBIIHNX
KkBagpatax. beuia 00ydeHa v mpoTecTUpOBaHa ABYXCIONHAs HEUPOHHAS CETh MPSIMOIO
pactpoCTpaHeHUs] Ha HAKOIUICHHOW CTaTUCTHKE, a Tak)Ke HamukcaHa W OTJIaKeHa

MIpOrpaMMHasi 4acThb.



PODEPAT

JpiruioMuas npana: 43 craponki, 14 mamonkay, 8 kpexin, 1 gagarax.

Knouaswvis cnosovr: IBYXCIIAEBAE ACAPOJI/I34, 3BBAPOTHASA 3AJTIAYA
CBETAPACCESIHHS, HEWPOHABBISI CETKI, METAJI MOHTD-KAPJIA,
AJI'APBITM JIEBEHBEPI'A-MAPKBAPTA

Ab'ekmam oacnedasanns 3'synsenia IByxciaeBas Maadib CKypHBIX MaKpoBay

qaJaBCKa.

Mb>ma ppIIIOMHAW mpanbl — PAIIdHHE 3BApOTHAM 3aJaudbl CBETAPACCESHHSA
JIByXCJIOWHAra acsipoaj3si ¥ cCrekTpaabHbIM AbisinazoHe 450-670 HM 3 y>KbIBaHHEM
HeWpoHaBall CETKI 1 TMparpamHas piaiizailblsi HEMHBa3WBHAra MeTaJy BBbI3HAUDHHS

MUKpadU3UYHBIX MTapaMeTpay JByXcioiHara acsipoan3sa Ha miatdopme .NET.

AcHoynbiMi  Memadami  Oaciedasanus ~ 3'AYISAIONIA:  aHATI3 HaBYKOBal
JiTapaTypsl, JacielaBaHHE paIIdHHS MPaMOU 3aJavbl CBETapacCesHHS 3 JarmaMmorait
MeTanmy MoHTt3-Kapna, Tomyk pammdHHS 3BapoTHAad 3aladbl MPBI  J1aliaMo3e

HEHUpPOHABBIX CETaK, HAaIICaHHE 1 ajjiajKa mparpaMmuara Mmoayss Ha matgopme .NET.

Y BBIHIKY TmpaBea3eHail pabOThl s BBIPANIIHHS 3BApOTHAM  3a/1aubl
cBeTapaccesiHHs ObIY aOpaHbl alrapbITM 3BapOTHAra pacrnaycromkBanHs JleBenOepra-
MapkBapaTa, HakipaBaHbl Ha alThIMI3allblI0 PAlIdHHS 3a/ad alPHbBaHHS. bbuia
HaByYaHas 1 TMpardcTaBaHas JByXcllaeBas  HEHpOHaBass  CeTKa  Ipamora
pacnaycro/)KBaHHS Ha Ha3amaliaHail CTaTBICTHIIBI, & TaKCaMa HalricaHa 1 ajjajaKaHa

mparpamMHas 4acTKa.



ABSTRACT

Graduate work: 43 pages, 14 figures, 8 sources, 1 supplement.

Keywords: TWO-LAYER ENVIRONMENT, REVERSE PROBLEM OF
LIGHT-SCATTERING, NEURAL NETWORKS, MONTE-CARLO METHOD,
LEVENBERG-MARQUARDT ALGORITHM

The object of the study is a two-layer model of human skin.

The purpose of the thesis is to solve the inverse problem of light scattering of
two-layer media in the spectral range of 450-690 nm using a neural network and
software implementation of a non-invasive method for determining the microphysical

parameters of two-layer media on the .NET platform.

The main research methods are the analysis of scientific literature, the study of
solving the direct problem of light scattering using the Monte-Carlo method, finding
the solution of the inverse problem using neural networks, writing and debugging a

software module on the .NET platform.

As a result of this work, the Levenberg-Marquardt algorithm was chosen to
solve the inverse problem of light scattering, aimed at optimizing the solution of least-
squares problems. A two-layer neural network of direct propagation trained and tested

on accumulated statistics, and the program part was written and debugged.



