64 Cexnus 1. UndopmanmonHblie TeXHOJOTHU U MOJIETUPOBAHNE

B xauectBe ocHoBHOro mipudTa uHTEepdeiica Beiopan Proxima Nova [2], oTnu4aro-
IIUICST BBICOKOM YMTAEMOCTHIO M HEUTPaJIbHBIM BU3yalbHBIM cTUJIeM. biarogaps coaman-
CHUPOBAHHBIM NPOMOPLHUSAM U ONTUMAILHOMY MEXOYKBEHHOMY MHTEPBATY IIPU(T CHUXKA-
€T 3pHUTENbHYI0 HAarpy3Ky, MOBbBIIIAs KOM(OPT MNpH UIMTEIFHOM HCIIOJIIb30BAaHUH
npuiiokeHusi. B kadectBe 6a3oBoro pasmepa mpudTa OblT BRIOpaH OCHOBHOM TEKCT (p)
pasmepoM B 12 pt; octanbHble pa3Mepbl ObUTM BBIUUCIEHBI HA OCHOBaHuUu Major third c
MHOXxHTeNeM 1.25.

[Tpumep 3KpaHa NPUIIOKEHHUS MIPEICTAaBIEH Ha pUC. 2.
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Puc. 2. Tlpumep 3KkpaHa IPOXOKIACHUS TECTA

OnucaHHble NPUHLUIBI JE€KaT B OCHOBE MpoeKkTHpoBaHus Ul Oonee aBaauatu sKpa-
HOB. JIJ1s1 OLIEHKH KayecTBa MOJYyYEHHOTO PELICHUs IUIAaHUPYETCsl anpoOupoBaTh pe3yibTa-
ThI ITyTEM MPOBEIECHUS MOJIETUPYEMOTO TECTUPOBAHUS U TECTUPOBAHUS JOCTYTHOCTH.
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MOBWJIbHOE MNMPUITOXEHUE AN ONPEQENEHUA
3ABOJIEBAHUN KOXW YEJNTOBEKA
C UCIMOJIb3OBAHUEM JIAMINbI BYOA

1O. A. JIazapesa, 0. A. CKkyaHsIKOB

Benopycckuii cocyoapcmeennulii ynusepcumen uHQOpMamuxu
U paouosnekmporuxu, 2. Mumnck

Hannaa paboma noceswena akmyanpbHOU meme — AGMOMAMU3AYUU NPOGeOeHUsi OUacHOC-
MUKU KOJICHbIX 3a00n1eeanuti uenosexa. Llenvio evinonnenus pabomul asiisemcs paspabomxa
MOOUTILHO20 NPULONCEHUsL, KOMOpOoe pabomaenm HA OCHOBe CO30AHHLIX 2paosblX, CIMPYKMYPHO-
DYHKYUOHANBHOU U AI2OPUMMUYECKOU MoOenell 01 NposedeHUsi OUACHOCIMUKU — KOJICHBIX
3abonesanuil yenogeka. MobunrvrHoe npunodicenue paspabomano npu UCNOIL308AHUU PPeUMBOPKa
ReactNative ¢ unmezpayueii bubauomexu OpenCV, komopas pabomaem HA 0OCHO8e KOMNbIOMED-
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HO20 3peHus u obecneyusaem onpeoeierue 3a001e6aHULL KOXCU Yepe3 3azpyiceHHoe u30opadxcenue
UHmMepecyloue2o y4acmka Kodxcu 6 ceeme aamnvl Byoa. Mobunvrnoe npunodcenue no3gonsem
npogoOUMb OUASHOCMUKY KOMCU HA HAIuyue 3a001e8aHutl 8 OOMAWHUX YCI08UAX HA OCHOBE
UCNONL308AHUS CHEKMPATLHO2O AHANU3A NOOCBEUUBAEMO20 3A00NE6AHUSL.

KaroueBsble ciioBa: Mojeny, aBToMaTH3aus, MOOMIIEHOE PUJIOKEHHE, HEUPOCceTH, (hpeiM-
Bopk ReactNative, KOMITBIOTEpHOE 3peHHE, THATHOCTHKA.

MOBILE APP FOR DETERMINING SKIN DISEASES OF A HUMAN
USING A WOOD LAMP

Yu. A. Lazareva, Yu. A. Skudnyakov
Belarusian state university of informatics and radioelectronics, Minsk

This work is devoted to the relevant topic of automating the diagnosis of human skin diseases.
The goal of this work is to develop a mobile application that uses graph, structural-functional, and
algorithmic models to diagnose human skin diseases. The mobile application is developed using the
ReactNative framework and integrates the OpenCV library, which uses computer vision to detect
skin diseases based on the uploaded image of the skin area of interest under Wood's lamp
illumination. The mobile application allows for the diagnosis of skin diseases at home using
spectral analysis of the illuminated disease.

Keywords: models, automation, mobile application, neural networks, ReactNative
framework, computer vision, diagnostics.

[TpoGneMbI ¢ KOXeH MPEACTABISIIOT COOOW OFHY M3 KIIIOUEBBIX MEIUIIMHCKUX TPY-
HocTel rnobanpHOro macmraba. Hekotopsle 3 Hanbosee pacnpocTpaHEeHHbIX 3a00JeBa-
HUI KOXKM BKJIIOYAIOT: TPUOKOBBIE 3a00JI€BaHMsI, MUKPOCIIOPHS, ByJIbrapHble YIpu (aKHE),
spUTpa3Ma, pa3HOIBETHHIN NuUIIaid, 3a001eBanne PaByca, BUTHINTO, KPacHAs BOJYAHKA.
Hcnonp3oBanne CO3MaHHOTO MOOMIBHOTO TIPUIIOKEHHUS TIO3BOJISIET YCKOPUTH M OOJIETYUTh
JMArHOCTUPOBAHKE KOKHBIX 3a00JI€BaHUM HA paHHUX CTaAMUAX 0€3 yyacTHs CHELUAINCTA.

Jlammia Byga — 310 ycTpoicTBO, M3ITydaroliee JITMHHOBOJIHOBBIN YIbTPa(rOIEeTOBBII
cBeT. OHa Obu1a n306pereHa B 1903 r. amepukaHckuM (pu3MKOM-3KcriepuMeHTaTtopom Po-
6eptoMm Bynom u Ha3BaHa B ero yecthb «blacklightlampwood». Tak Ha3pIBaeMbIil «UepHBIiA
CBET», UCXOMAAILIMN OT STOW JIaMIIbl, aKTUBHO IIPUMEHSIETCS AEPMATOJIOraMu U KOCMETOJIO-
ramu JUisi TUarHOCTHKHU OoJie3Hel koxku [1]. Biaromapst yibTpaguoaeToBOMy CBEUSHUIO
NOpaK€HHbIE I'PUOKOM WM MHUKPOIIEMEHTAMU O0JACTH 3MUIEPMHUCA HAYMHAIOT BBIJE-
JAThCA PA3IMYHBIMU OTTEHKaMH. 3HaHUE NIPUHLKIA paboThI JaMIbl Byia naeT moHuMaHue
TOTO, KaK (PyHKIMOHUPYET MOOMIIBHOE NMPUIIOKEHHE, UHTEIPUPOBAHHOE C 3TOW JIaMIIOH.
[Iporpammuoe obecnieueHre co3aaHo HAa OCHOBE (peiimBopka ReactNative ¢ mpumeHeHu-
eM s3bIka mporpamMMupoBanus JavaScript. Mcnonbs3oBanune komOunanmu ReactNative u
JavaScript obecrieunBaeT MUPOKKUE BO3MOXKHOCTH I MOOWIBHOM pa3pabOTKH, BKIIOYAs
IPOCTOTY M3YUYEHHs, COBMECTUMOCTb C HECKOJIBKUMHU IIaT(HOpMaMu, HAIMYUE OOIIUPHOM
UHQPACTPYKTYpPhbI U BBICOKHI YPOBEHb NPOU3BOIUTENLHOCTH. /11 pa3paboTku MOOUIIBHO-
ro MPUJIOKEHUs! ObLIM UCIOJIb30BaHbl TpadoBble, CTPYKTYPHO-(PYHKIIMOHAIBHAS U aJro-
purMudeckas moaenu. [IpuMenenue co3qaHHbIX rpadoBBIX MOAETEH Mo3BoIsAeT (hopMalib-
HO OMHKCATh MPOLECCH AUATHOCTUKU U JICYCHUSI KOKHBIX 3a00JIeBaHUM, a HCIIOJIb30BaHHE
pa3paboTaHHBIX B paboTe CTPYKTypHO-(OYHKIIMOHAJIBFHOW M aJTOPUTMHUYECKON Mojenei
o0ecrieunBaeT aBTOMAaTH3aLMIO IPOBEAECHUS MPOLIECCOB AUArHOCTUKH U JICYEHUST KOXKHBIX
3a00JIeBaHNH YeJI0BEKa.
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PaboTa HaumHaeTcs ¢ 3amycka MoJib30BaTeIeM NPUIIOKEHHUS U Mepexo]a Ha HYKHYIO
CTpaHUIly, IJIe aKTUBALMs KHOIKHU JaeT BO3MOKHOCTb BbIOpaTh (poTorpaduio yyactka Ko-
XM, 00paboTaHHOTO YyJIbTpaHOIETOBBIM CBETOM, M3 raiepen ycrpoiicrsa. Ilomydennoe
n300paxenue npeacTarieHo B popmare RGB, rae kaxaplii MUKcelb 0003HAYASTCST TPEMS
YHCIaMH, OTPaXKarOIMMU HHTEHCUBHOCTh KPACHOTO, 3€JIEHOIO M CUHETO I[BETOB COOTBET-
cTBeHHO. Jlanee mpoucxoauT KoHBepTanus kapTuHku u3 ¢opmarta RGB B dhopmar HSV
(«TOH-HACBILLIEHHOCTb-3HAaUeHue») mnpu padore ¢ Oubnumorexkoit OpenCV. OpenCV
(OpenSourceComputerVisionLibrary) — OuOimoTeka mporpaMMHOTO OOSCTCYCHUS IS
KOMIIBIOTEPHOTO 3PEHUS M MAIIMHHOTO OOYy4YeHHMsI C OTKPBITBIM HCXOJIHBIM KOJIOM.
OpenCV Ob11 co3nan st obecrieueHns oOmed HHPPACTPYKTYPHI sl IPHIIOKEHHA KOM-
IBIOTEPHOIO 3PEHUS U YCKOPEHHs UCIOJIb30BAHUS MAIIMHHOIO BOCHPUATHUS B KOMMeEpUe-
CKUX npoaykrax [2]. BaxusiM npeumyiiectsom moaenu HSV saBasercst paznenenue 1se-
TOBOM HMH(OpPMalUM Ha TPU KOMIIOHEHTa: TOH OIpeNeNseT caM LBET, HACBHIIECHHOCTb
OTPaKaeT YUCTOTY OTTEHKA, a 3HAUCHUE XapaKTepU3yeT OOIIYI0 CTENeHb ocBemeHus. Pa3-
OMeHue Ha KOMIIOHEHTHI o0sieryaeT paboTy HEHpPOHHOM ceTH, yiydllas TOYHOCTb UHTEp-
IpeTaluu U Kiaccupukaluuu oTTeHKoB. [lapameTp ToHa 0COOEHHO IIEHEH AJIs IUarHOCTH-
K{, MOCKOJbKY OOJIE3HM KOXHM OTOOpa)karoTcsl pa3sHOOOpa3ueM OTTEHKOB B YCJIOBHUSX
yIbTpaduoneToBOro u3mydeHus. Koxka MOKeT CBETHTBCS CIEIYIOIUMH OTTCHKAMHU: CBET-
JO-CUHUH ILIBET: CBUJETENILCTBYET O HOPMAJbHOM 370pOBON KOXKE MALMEHTA; 3€JICHbIH
I[BET: CUMBOJIM3UPYET O HAIMYUU IPUOKOBBIX 3a00s1€BaHMii; O€Ibli [IBET: HAJIUYKE BOCIa-
JICHHBIX TKaHEeHW y MalMeHTa; MOJOYHO-OeNblil 1IBeT: BUTHIINIO; CHEKHO-OEIbI 1IBET: 3a-
0osieBaHME — KpacHas BOJTYAHKA; TYCKJIO-KENITHIA I[BET KOXH: 3a00JIeBaHHE — Pa3HOIBET-
HBII JIMIIAM; JKeJNTO-3€JeHbIM 1BET: MUKPOCHIOPHS; KOPAIJIOBO-KPACHBIN 1IBET: TUArHo3 —
spuTpazma; OJieTHO-CEpeOPUCThIM LBET: CUMNTOMBI 3aboneBanus PaByca; OpaH)KEBO-
KpacCHBI [BET CBEUEHHUE: ByJIbrapHble yrpu [3].

ITonBoas uror, ocoboe BHUMaHue OyJeT yAENEeHO 3HaYMMOCTU BHEIPEHMS MEepeo-
BBIX TEXHOJIOTHH, Cpeli KOTOPBIX BBLAEISAIOTCS MOOUIIbHBIE PUIOKEHNUS, UCTIONb3YIOLIHE
HEMpOCeTEeBbIE aJITOPUTMBI U MTPE0OpPA30BaHMUS IBETOBBIX MPOCTPAHCTB, ISl TUArHOCTUPO-
BaHMs KOKHBIX 3a00neBanuil. [IpeobpazoBanue n3obpaxenuit u3z popmara RGB B Mozensb
HSV, cnoco6crBytomuii noBeimeHnio 3G ekTuBHOCTH pabOThl HEHpOCETEeH, MOCKOIBKY
Takas cXxeMa YeTKO BBIAEISET OCHOBHBIC NOKA3aTeNIM LBETa — OTTEHOK, HACHIIIEHHOCTh U
apkocTb. [Ipumenenne namnel Bysna B nepmaronoruu Takke OCTAaeTCs Ba)KHBIM AJIEMEH-
TOM, TaK KaK UMEHHO Ojaronaps el yaaercsi OOHapyKHUTb CKPbITbIe U3MEHEHHs Ha KOXe,
HEBUIMMBIE OOBIYHBIM 3peHueM. Kpome Toro, cieayeT OTMETHUTh, YTO pa3pabOTaHHEIC
rpadoBble U aITOPUTMHUUYECKAsi MOJENN SBISIOTCS YHUBEPCAIbHBIMHU, IPUMEHEHUE KOTO-
PBIX B MEAMLIMHCKON MPaKTHKE 00CIeAOBAaHM 1 JICUCHUSI KOXKHBIX 3a00JIeBaHHI YeIOBEKa
NO3BOJISIET CIIELHUATUCTaM I0Jy4yaTh 3HAUYUTENbHBIH 00BEM 3HAUYEHUI MapamMeTpoB, OTpa-
Karomux (U3NIECKOe COCTOSIHUE MOBPEXKICHHBIX YYaCTKOB KOXH MallMeHTa Ha dTare Ju-
arHOCTUKU. DTO J1a€T BO3MOKHOCTh IOJIy4aTh TOUHBIE PE3yJIbTaThl aHAIM3a KOXKHOTO I10-
KpOBa ¥ MPUHUMATh OOBEKTUBHBIC PEIICHUS IS JICUEHUS KOXKHBIX 3a00JIeBaHUM.
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