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BBenenne. AKTHUBHOE BHEIPEHHE METOIOB KOMITBIOTCPHOW 0Opa-
00TKHM M300paKeHU ¥ MAILIMHHOTO OOY4EHHUSI CTUMYIIUPYET CO30aHHEe HO-
BBIX PEILCHUH A AUCTAHLMOHHOM AMArHOCTHKU COCTOSIHHN OpraHu3Ma.
CrekTpanbHBIH aHaIM3 W MHTEIUICKTyalbHasi OLEHKA XapaKTepHCTUK TO-
BEPXHOCTU CTAHOBSTCS MEPCIICKTHBHBIMA WHCTPYMEHTaMHU JUIsl OBICTPOM
Y TOYHOH HIICHTU(UKAIIMY CHMITTOMOB KOKHBIX 3a00s1eBanmid. Mccienona-
HUE HalpapJIeHO Ha Pa3pad0TKy MOOMIIEHOTO MPHIIOKEHUS], PEaTH3YIOIIETO
AJITOPUTM KOMIUIEKCHOTO aHaJM3a CTPYKTYpBl M LIBETA MOPaKEHUH KOXKU
¢ ucnonp3oBaHueM ¢periMBopka ReactNative n oubmmorexu OpenCV.

OcHoBHO# TekeT. Jlamna Byna — 310 ycTpoiicTBO, M3Mydaroiee
JUTMHHOBOJTHOBBIN  ynmbeTpaduoneToBslii cBeT. OnHa Obuta m300peTeHa
B 1903 romy amepuKaHCKHM (PH3HKOM-IKCIIepuMeHTaropoM Pobeprom
Bynom u HazBaHa B ero uyectph «blacklightlampwood». Tak Ha3eiBaeMBbIit
«YEPHBIN CBET», UCXOISIIMN OT STON JIAMITBI, aKTUBHO MIPUMEHSIETCS JIep-
MaroJIoTaMi M KOCMETOJIOraMH AJIsl TUarHOCTUKH OonesHel Kok [1].
Jlamna Byna nipeacrapnseT co0oii crienuain3upOBaHHBIN UCTOUHUK CBE-
Ta, UCTIONB3YIOMINN yIbTpadHONIETOBBIE JTy4H JUTMH BOJH OKOJIO 365 HM.
OTOT THII OCBELICHUs MO3BOJSIET BBIABUTH CKPBITHIC MATOJIOTHYECKHE
N3MEHEHUS! Ha KO)KE, HEBUANMBIC YEIOBEYECKOMY IIa3zy MPHU OOBIYHOM
nHeBHOM cBete. [lon Bo3aelcTBHEM CrIElM(UUECKOTO CHEKTpa YAbTpa-
(hHONIETOBOTO U3ITyYCHUsI KOKa U €€ MOpaKeHHsI HAYMHAIOT OTPakaTh Xa-
paKkTepHOe CBEUYEHHE, Ha3biBaeMoe (MTI0OPECICHIMEH, YTO CYIIECTBEHHO
obJneryaer TMarHOCTUKY PsiJia IEPMATOIOTUUECKHIX 3a00JICBaHHH.

[IpencraBnsemMoe MOOUIHFHOE MPHIIOKEHUE Pa3padOTaHO C UCTIONh-
3oBaHneM (ppeiiMBopka ReactNative, uto obecneunBaeT ero paboTy Ha
PasIMYHBIX MOOMJIBHBIX YCTPOMCTBax ¢ moanepkkoi miargpopm Android
n i0S. dns addexTnBHOTO (QyHKIMOHUPOBAHHS KOMIIBIOTEPHOTO 3PEHUS
npumeHena Oubmmoreka OpenCV, W3BeCTHAsh CBOMMH BO3MOXKHOCTSIMH
B 00nacté 00pabOTKH M300pakeHUH W aHajIM3a BU3yaJbHOW WH(OpMa-
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un. OpenCV (Open Source Computer Vision Library) — 310 MoriHast ot-
KpBITasi OMOMMOTEKa KOMITBIOTEPHOTO 3peHNs 1 00paboTKN M300pakeHNH,
KOTOpas CTaja CTaHIapTOM B MHIyCTPHH MAIIMHHOTO 3peHus [2].

OCHOBHOI NpHHUUI PaOOTHl 3aKJIIOYAETCS B TOM, YTO IOJIB30-
BaTejb BXOOUT B MOOMJILHOE MPHIIOKEHHE U MOMyYaeT JAOCTYI K JIBYM
OCHOBHBIM (YHKIHSIM: Ch€MKa HOBOTO HM300pa)KeHHs! HEMOCPEICTBEH-
HO KaMepo# yCTpOMCTBA MM BBIOOP CYIIECTBYIOIIETO H300paKeHHUS U3
(dotoranepen. BaxxHo orMeTuTh, 4T0 (hoTOrpadus qomKkHA OBITEH cAeia-
Ha [IPY NPaBUIBHOM OCBEIIECHUH, & IMEHHO C HCIIOJIb30BAHUEM JIAMIIBI
Byna, mockonbky uMeHHO cHekTp jamn Byna namnbonee 3¢¢exTuBHO
BBISIBIISIET XapaKTEPHBIC IPU3HAKH 3a00JI€BaHIH KOXKU.

[Nocxe BrIOOpa M300paKEHUI U3 rajieper WM CHATHIX HENOoCpe-
CTBEHHO Tepe/] CKAHUPOBAHUEM HaYMHAETCSI TIPOIIECC aHaIu3a H300pake-
Hust. CHavasa BBINOIHACTCSA CHEKTPAJIbHBINA aHAINU3 LIBETOBBIX OTTEHKOB,
N3ITy4aeMbIX KOJKel (KO>KHBIMM 3a00JI€BaHUSIMU) MO BIMSHUEM YIBTpa-
¢uonera. 3aTeM MPOU3BOIUTCS MHTEIICKTYalIbHAsE 0OpabOTKa MOTydeH-
HBIX JAHHBIX C IOMOILBIO AJITOPUTMOB Paclo3HaBaHUsi 00pa3oB, BCTPOECH-
HBIX B 6ubmoteky OpenCV. OTH anropuTMbl MO3BOJISIIOT aBTOMATHYECKH
orpenesuTb (GOpPMy U TEKCTYPY KOXKHOTO TIOPaKEHUS, CPAaBHHUBASI MOMY-
YEeHHbIE XapaKTEPUCTUKH C 3apaHee ChOPMUPOBAHHBIMH IIA0JIOHAMH pac-
npocTpaHeHHbIX Oone3Hel. Ha pucynke 1 mpencraBieH npouecc CKaHu-
poBaHus ¢ KaMepsl TenedoHa B cBeTe Jamibl Byna.

< Scanning

PucyHOK 1 - [TpoLiecc CKaHMpOBaHWs € kaMepbl TenedoHa B ceTe namnbl Byaa
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PesynbraT ckanupoBaHus 3200JeBaHM KOXKH MOKa3aH Ha pH-
CyHKe 2.

) FE

Multicolored Lichen

Y
Y-/

Causes Of
QOccurrence

PUCYHOK 2 - Pe3y/bTaT CKaHMPOBaHKS 3a001eBaHNs KOXM

[loxg Bo3zmelicTBHeM ynbTpaduoiieTa ONpelesieHHbIE BELIecTBa
B KOXE HauMHAIOT (IIyopecuupoBaTh, YTO MOMOTAET BBISBUTH CKpHI-
Thle marojorun. Hanpumep, rpuOkoBbie MHPEKINH, BUTUINTO, TICOpHA3
u apyrue 3a00JeBaHus UMEIOT XapaKTEePHYIO (IIyOpeCLCHIUIO0, KOTOPYIO
MOXHO HabOronaTh yepes jamny Byna. K npumepy:

— CBETJIO-CUHMH L[BET: CBUJIETENILCTBYET O HOPMAIILHON 37J0pOBOI
KOYKe TMallueHTa;

— 3eJICHBI [IBET: CHMBOJIM3UPYET HAMYUe IPHOKOBBIX 3a00JI€BaHH;

— OeJiblii IIBET: HAJIMUUE BOCIIAJICHHBIX TKAHEH y MAIUEHTa;

— MOJIOYHO-O€JIBIN LIBET: BUTWIINTO;

— CHEXXHO-0€JIbIi LIBeT: 3a00J1eBaHNe — KpacHas BOIYAHKA;

— TYCKJIO->KEJITBII LIBET KOXKH: 3a00IeBaHNE — PA3HOLIBETHBIN JIMILIAN;

— JKEJITO-3eJIEHBIN I[BET: MUKPOCIIOPHS;

— KOPaJUTOBO-KPACHBIN I[BET: TUATHO3 — IPUTPA3Ma;

— ONeTHO-CcepeOPUCTHIN 1IBET: CUMITTOMEBI 3a00JeBanus dDasyca;

— OpaHXEBO-KPACHBIH 1[BET CBEUCHHUE: ByJIbIrapHble yrpu [3].

JlaHHBINA METOJ IMAarHOCTUKH SIBIISIETCSI OCOOCHHO MOJIE3HBIM IS
paHHETO MOHUTOPUHIA COCTOSHHUS KOXKH.

Taxoke ns onpezneneHus 3a00eBaHUN KOXKH UCIONB3yeTCsl aHa-
JTUTHYECKask MOZEIb, KOTOpasi OIleHUBaeT (OPMY U CTPYKTYpY IMOpaxke-
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Husi. OCHOBOI mpeIaraeMoi MOZIETIH SIBIISTIOTCS. COBPEMEHHBIE MTOJIXO/IbI
K 00paboTKe M300paKEHUH W aHaIU3y NAaHHBIX, TAKHE KaK CETMCHTa-
Lysl, AETEKUUs TPaHUL, BEIYMCICHNE TEKCTYPHBIX IPU3HAKOB U aHAJIN3
CIEKTPaJbHBIX CBOWCTB MOpaXEHHON KoxkU. MHTerpanus Bcex Tpéx co-
CTaBJISIOIIUX MO3BOJISIET JOCTUYD BHICOKOTO YPOBHSI UYBCTBUTEIBHOCTH
U cHeuu(UYHOCTH, CO3/1aBasi HaJIe)KHBIH WHCTPYMEHT AJISl TIOAJCPIKKH
BpaueOHBIX pEIICHUN M YIyYHICHUS METUIMHCKON MpakTuku. OCHOB-
HBIE 3TaIbl pab0Thl AaHATUTUYECKON MOAEIIH:

— TonydeHue M300paKeHHs: TI0JIh30BATENb 3arpyxaer QoTorpa-
¢uro mopaxEHHOTo y4acTKa KOXH, CACTaHHYIO [IPH CIIELUAIEHOM OCBE-
menun (Jiamna Byna);

— npeoOpa3oBaHKe U HOpMaIu3anus: GoTorpadus MPOXOAUT IPe-
BapUTENbHYI0 00pabOTKY, a IMEHHO HOPMAJIU3yeTCsl OCBEIIEHHE, KOH-
TpacT U OanaHc 6e0ro, yCTpaHssi BO3MOKHBIE HCKaKEHUSI U LITyMbI;

— BBIZICJICHUE KOHTYPa HOPAXKECHUS: UCIIOb3YSI METOIBI AETEKINN
KpaeB M cerMeHTauuio u3obpaxkenui (Hanpumep, Cannyedgedetector,
GrabCut, Watershed), BbienstoTcsi 4ETKO OUYCpPUCHHBIE TPAHUIIBI TIOpa-
JKEHHOTO Y4acTKa;

— XapakrepucTrka Gopmbl: Gopma 00beKTa XapaKTepU3yeTCsl Ta-
KUMH IIapaMeTpaMy, Kak IEepUMeTp, IUIOIaAb, COOTHOLICHHE CTOPOH,
OKpYIVIOCTb, CHMMETPHUYHOCTh U PETYISIPHOCTh OYEpPTaHUil. DTH NpH-
3HAKU U3BJICKAIOTCA U MIEPEAAIOTCS Ha CICIYIOIUHA ATal;

— ONHMCAaHUE TEKCTYphI: BBIYUCISIOTCA TEKCTYpHBIC IMPHU3HAKU
MOPaKEHHOTO y4YacTKa, TaKWe KaK CPeIHss WHTEHCHUBHOCTH MUKCEIEH,
tekctypHas saeprus (Energy ofGray Level Co-occurrence Matrix), Ha-
[IPpaBJI€HUE JIMHUH, OHOPOAHOCTH OBEPXHOCTH U KOJIMYECTBO JETAICH
(merextop Haralickfeatures, Local BinaryPattern— LBP);

— aHaJ M3 CIEKTPAJIbHOW COCTABIAIOUICH: JOMOIHUTEIBHO YUH-
THIBAETCsI IIBETOBOM MPOGMIIb N300paXKeHU s, TIOTyUYSHHBIH MPH BO3IEH-
cTBUU Jamnbl Byna;

— KOMOMHMPOBaHHAs OLIEHKA: CO3/AI0TCSI KOMIIO3UTHBIC NPHU3HA-
KM, IPEJICTABISIOIINE OXHOBPEMEHHO HH(popManuio o hopme, TEKCType
U CIEKTPAIbHBIX XapakTepucTukax. Jlanneie oObequHsIOTCS U 0Opada-
THIBAIOTCS C MOMOILBIO aHCAMONA aJTOPUTMOB MAIIMHHOTO OOy4eHUs
(manpumep, RandomForest, GradientBoostingMachines wnmu MHOrO-
CIIOMHBIX HEHPOHHBIX CeTel);

— muddepeHtuanbHas THArHOCTHKA: UCXOMS U3 KOMOWHAITAH T10-
JYYCHHBIX IMPU3HAKOB, CHCTEMa ONpEAEISIeT TUI MOpakeHHs (Hampu-
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Mep, aTONUYECKUHN JepPMATUT, yrpeBasl Chillb, JIMIIAH, 3K3eMa, Oa3aliu-
OMa) M BBIIACT PEKOMEHIAITMH ITOJI30BATEIIO O MaTbHEHIIeH TaKTHKe
JIeUeHUs U HAOIIOMEHHS.

TakuMm 0Opa3oM, TaHHAST MOJIIEIh OXBAaTHIBACT CPa3y TPH BaXKHBIX
napaMerpa MOpakeHUs] KOXKU: CIIEKTPAIbHYIO KapTHHY, (GOPMY H TEK-
CTypy, oOecrieunBasi 0oJjiee TOYHYIO U BCECTOPOHHIOK JTUArHOCTHKY IO
CPaBHEHUIO C TPAAULUOHHBIMH METOIAMHU, OTPAaHUYHUBAOIIMMHUCS JIUIIb
OJIHUM aCIICKTOM aHaJIM3a.

3akaouenne. [lomBomst UTOr MOXKHO CKaszarh, 4To pPa3paboT-
Ka MOOWMJILHOTO MPHJIOKCHUS ISl TUATHOCTUKU KOXHBIX 3a00JIeBaHUI
MPEJCTaBIICT 000 WHHOBAIMOHHBIA IOAXOJ, CIIOCOOCTBYIOIIMNA IO~
BBIIIICHUIO YPOBHS MEAUIIMHCKOTO OOCTYKBAHUS ¥ KAUECTBY KU3HU T1a-
nueHToB. Vcnonp3oBanue KOMOMHUPOBAHHOTO METOAA CHEKTPATHLHOTO
aHaJIM3a W MHTEJUIEKTYaIbHON OLIEHKH (POPMBI U TEKCTYyphl 00ecTedn-
BaeT BBHICOKUU ypOBEHb TOYHOCTH M HAJIEKHOCTH AMATHOCTUKU. Jlanb-
HEUIITHE UCCIISIOBAHMUS ITO3BOJISAT ONTUMHU3UPOBATH TEXHOJIOTHIO U BHE-
IpUTDH €€ B MOBCEAHEBHYIO MEAULIMHCKYIO MPAKTHUKY.
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AJANTALMSA BEB-®OPM 119 NIOAEN
C OTPAHUYEHHbIMU BO3MO)XXHOCTAMU

Jluc /. A., Llymoko H. I1.
CTYIIEeHT; K.T.H., oll., BI'TY

BBenenue. B coBpeMeHHBIX YCIOBUIX pa3BUTHS HH(OOPMALIMOH-
HOTO 00IIecTBa podiiemMa JOCTYIMHOCTH BeO uHTepdelcoB ais Jonei
C OTPaHUYCHHBIMU BO3MOKHOCTSIMH CTAHOBHTCSI OCOOCHHO BaykHOM [1].
[lo manaeiM BcemmpHoii opranmszanmm 3npaBooxpaneHus (BO3), 6o-
nee 1 muinuapna 4yenoBek, unu 15% HaceneHus Mupa, CTaJIKUBAIOTCA
C pa3nuuHBIMH (POpPMaMU WHBATUIHOCTH. DTO CO3HAET MOTPEOHOCTH
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