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2. Models and methods of information technology for diagnosing infectious diseases by skin manifestations

Pedepat/anoranis:

1. Incepranist npucBsy€Ha HAayKOBO-IIPUKJIAIHIN pobieMi NiABUILEHHS TOYHOCTI Ta €PEeKTUBHOCTI [IiaTHOCTHKU
LIKiPHMX 3aXBOPIOBAHb HA PaHHIX CTafigX LJISXOM PO3POOKHU iHTeIeKTyalbHOI iHpopMalLiiiHOi TexHooril. CucreMa
iHTerpye nonepenHio 06pooKy 300paxkeHb, Mo Kiacudikalii Ta MeXaHi3MHU MiITPUMKY IPUIAHSITTS PillleHb,
peasizoBaHa sK TejleMeJUYHUI cepBic, JOCTYIHUI Yepe3 4aT-00T y HU3bKOPECYPCHUX YMOBaX. BcTyn oOrpyHTOBYe
aKTyaJIbHICTb, BU3HAYA€ METY, 3aBHAaHHS, IPEIMET i 00’€KT NOCIIiIKEHHS], IIiAKPECIII0e HAYKOBY HOBU3HY, IIPaKTUYHE
3HA4YEHHS, 0COOMCTUI BHECOK, My6ikalii Ta anpobatito. Po3ain 1 aHanisye cydacHi migxoau 10 aBTOMaTU30BaHO]
IiarHOCTUKY y gepmarosiorii. OniHeHO cuibHI Ta cabKi CTOPOHU iCHYI04MX cucTeM Ha OcHOBI III], akuieHT 3po6sieHo
Ha IOCTYIHOCTI AaTaceTiB, CTaHJapTU3allii IpoleciB, iIHTEepIPEeTOBAHOCTI Ta JOBipi KOPUCTYBaYiB. 3p06JIEHO
BHCHOBOK ITPO HEOOXiIHICTb CUCTEMU MiJTPUMKU IPUNAHSTTS pillleHb, SIKA IOEAHYE aITOPUTMIYHY TOYHICTb Ta
aIaNTUBHICTb [I0 KJIiHIYHMX YMOB. P031is1 2 po3po6iisie MaTeMaTUYHy MOZEJIb IoNepeiHbOi 06POOKU 300pakeHb

IIKipH i3 3acTOCyBaHHIM cermeHTawjii Ta ¢inprpanii. O6rpynrosano BukopuctanHs CNN ta VGGI19 sk edpekTuBHUX



apxiTekTyp. 3anpornoHOBaHO KOMOIHOBAaHUI METO], 3 KyacTepusauieto K-Means, cermenTauieto Watershed ta
noporyBaHHaM Otcy. [TpoananizoBano gataceT DermNet, BUusiBleHO fycbanaHC KIaciB; 3aCTOCOBAaHO METOIM
OaslaHCyBaHHs Ta ayrMmeHTalii. [IpoBesieHO ekciepuMeHTH 1151 opiBHSIHHS Mogeneit CNN i VGGI19 Ha 23 knacax,
BMBYEHO BIUIUB (PYHKLiM aKTMBallii, ONTUMI3aTOPiB i mapameTpiB HaBYaHH4. Po31is 3 IPOIOHYe iepapXiuHuil METO[,
ki1acudikalii 3 pefyKuielo KuaciB Ha OCHOBi CUMIITOMIB Ta MEAWYHUX aHKET MNalieHTiB. [ly1s y3araJbHEHUX Pyl
XBOPOO CTBOPEHO OKpeMi HEMPOHHI Mepexi, 110 3a6e3eynsio IpUpicT TOYHOCTI Ha 15-20% nmopiBHSHO 3
VHiBEpCaabHOI0 MoJeso. Ha OCHOBI iepeBa pillleHb 3a CUMIITOMaMU obupanacs BifloBigHa mepesxa. Po3pobieHo
CiM crienjasnizoBaHUX MOJiesIeN 1151 HOBOYTBOPEHb, BipyCHUX, TPUOKOBUX, aJlepriyHUX, 3allaJIbHUX,
I1aITyJIOCKBAaMO3HUX i 6y/1b03HUX XBOPOG. [TOpiBHAJIBHI eKCIleprMEeHTH 3aCBiIIMIN 3HUKEHHS BUTPaT

004U CII0BAJIbBHUX PECYPCIB Ta MifiBUIIEHHS] TOYHOCTI BiTHOCHO 6a30B0i Mogesi. OLiHIOBaHHS 37iICHEHO 32
METPUKaMHU accuracy, precision, recall, F1-score, AUC i MaTpuLsSIMU HEBINNOBIHOCTEH, IO MiATBEPANAIIO
HaIilHICTb i 3MEHIIEHHS KiJIbKOCTi IOMUJIKOBUX JiarHo3iB. Po31in 4 onucye (QyHKLiOHANIbHY MOJIEJIb Ta XMapHY
apxitektypy cuctemu (AWS, Kafka, ECS, RDS), interpoBany 3 yaT-60ToM y Telegram. 3axucT JaHuX BifloBifae
3aKOHOMABCTBY YKpaiHu. CIpOoeKTOBaHO MOyl 3060py, 00poOku Ta B3aemoaii; UML i IDEFO-giarpamu inocTpyoTs
poboui npouecu. besneky 3abe3neyeHo 3a JOMNOMOrol Mu@pyBaHHs, KOHTPOJIIO NOCTYIY Ta KypHaIIOBaHHS.
[TpaxkTuyHi cueHapii nigTBepAUIN 3pYYHICTh: NallieHT HaZicKJlae 300pakeHHs], cuctema ix 06po6sisie i knacudikye,
Iicsisl 4Oro Hazlae MMOBIpHI liarHO3u Ta peKkoMeHaallii. TecTyBaHHS Ha peajyibHUX IPUKJIAJAX AOBEJO €(PEeKTUBHICTS,
MacIITabOBaHICTb i KOPUCHICTb CUCTEMU B MEIMYHUX Ta OCBITHIX yMOBax. Y NOCIiI)KEHH] MiATBEPAKEHO
nouinbHicTh BUKopucTtaHHs TensorFlow Ta PyTorch. MeTonu nonepenHboi 06po6ku (HopMmasisallis, KiacTepusallis,
mopdororiunHa dinbrpauis, Watershed) nokpamunu cermenTariito Ta kiacudikariito. 3sefeHHs 23 [iarHosis y 7
TPYII [ajlo 3MOT'y CTBOPUTH CIeLliali3oBaHi MO, 110 3a6e31e4nsio NpUpicT TOYHOCTI Ha 15-20%. ExcriepruMeHTH

HigTBEpAUIN 302J1aHCOBaHICTh MiXK TOUHICTIO Ta €(PEKTHUBHICTIO BUKOPUCTAHHS PECYPCIB.

2. The dissertation addresses the scientific and applied problem of improving the accuracy and efficiency of early-
stage diagnosis of skin diseases through the development of an intelligent information technology. The system
integrates image preprocessing, classification models, and decision support mechanisms, and is implemented as a
telemedicine service accessible via a chatbot under low-resource conditions. The Introduction substantiates the
relevance, defines the aim, objectives, research subject and object, highlights novelty, practical significance,
author’s contribution, publications, and approbation. Chapter 1 analyzes current approaches to automated
dermatological diagnostics. Strengths and weaknesses of existing Al-based systems are reviewed, emphasizing
dataset availability, process standardization, interpretability, and trust. It concludes with the need for a decision
support system that combines algorithmic accuracy and adaptability to clinical conditions. Chapter 2 develops a
mathematical model for preprocessing skin images using segmentation and filtering. CNNs and VGGI19 are
substantiated as effective architectures. A combined method with K-Means clustering, Watershed segmentation,
and Otsu thresholding is proposed. The DermNet dataset is analyzed, revealing class imbalance; balancing and
augmentation techniques were applied. Experiments compared CNN and VGG19 models on 23 classes, studying
the impact of activation functions, optimizers, and training parameters. Chapter 3 proposes a hierarchical
classification method with class reduction based on patient medical history and questionnaires. Individual neural
networks were created for generalized disease groups, yielding a 15-20% accuracy gain compared to a universal
model. A symptom-based decision tree guided network selection. Seven specialized models were designed for
neoplasms, viral, fungal, allergic, inflammatory, papulosquamous, and bullous diseases. Comparative experiments
showed reduced computational costs and higher accuracy versus a baseline model. Performance was assessed
using accuracy, precision, recall, F1-score, AUC, and confusion matrices, confirming robustness and reduced
misclassification. Chapter 4 describes the functional model and cloud-based system architecture (AWS, Kafka,
ECS, RDS), integrated with a Telegram chatbot. Data protection complies with Ukrainian law. Modules for data
collection, processing, and interaction were designed; UML and IDEFO diagrams illustrate workflows. Security is
ensured through encryption, access control, and logging. Practical scenarios demonstrated usability: patients send
images, the system preprocesses and classifies them, and provides probable diagnoses with recommendations.
Testing with real cases confirmed effectiveness, usability, and scalability for medical and educational settings. The



research validated TensorFlow and PyTorch as optimal frameworks. Preprocessing methods (normalization,
clustering, morphological filtering, watershed) improved segmentation and classification. Grouping 23 diagnoses
into 7 classes enabled specialized models, boosting accuracy by 15-20%. Experiments confirmed that the proposed
approach balances precision with resource efficiency.
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