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IMAPAMETPU3AIIIS ATANITUBHOI MOJIEJIT THIAUKATOPY CTAHY
OPTAHI3AIIMHOI CHCTEMY YIIPABJITHHS
Lnsina O.I1., Ckubuk C.5. / O.P.Ilyina, S.Skybyk
IactuTyT mporpamunx cucteM HAH Ykpainu / Institute of Software Systems NAS of Ukraine,
IIpocnekr Axanemika ['mymikosa, 40 kopm.S, Kuis, 03187, tein. (044) 526-55-07,
E-mail: ilyina.elenal @ukr.net, sskybyk@gmail.com.

The study develops weight coefficients for a weighted voting model assessing organizational system
states using an ensemble of classification models. It identifies key input data requirements and supports
adaptive indicators and retraining diagnostics.

Buknuky CTBOpeHHs  IHOMKATOpIB CTaHy CHUCTEM OpraHi3aliifHOrO YNpPaBIiHHS 32 YMOB
r0OOKOT HEBU3HAYEHOCTI 3YMOBHJIM MMOOYJOBY MOJENI iHAMKATOPY 3a JOMOMOTOK TeTEPOTeHHOTO
aHcamOmro Uil kinacuikamiiHOTO MAIIMHHOTO HaBYaHHS, 3amporoHoBany B [1]. IHrerparis
pe3ynbTatiB Riknacudikaropi CL; 3xilicHIOEThCA B [1] 3BaskeHHUM TOJIOCYBaHHSM, TIPH SKOMY BaroBUI
koedimienT g Ri Mae Burisn

=1/4 L (@- ) )

ne KDjj — piBeHb KPUTHYHOCTI j-1 BUMOTH Bij i-ro KinacudikaTopa IO BIaCTHBOCTEH BXIJIHUX
nanux; Kl; (0 abo 1) — iHOeKc HAasBHOCTI MOPYIIEHHS j-i BUMOTH y HaBYaibHId BHOipmi; Qi —
koedilieHT sKocTi Knacudikarii.

B naniit po6GOTi 3apONOHOBAaHO apryMEHTOBAHI €KCIIEPTHI OIIHKY 3HaueHb KDj; At ancamOis
5 xnacucgikaropis 3 [1].

Ha ocHOBi aHami3y IMUPOKOTO CIEKTPY IMyOiikaimiii, 30kpema [2-4], KoeH i3 MmeToniB OyB
OXapaKTEepPU30BaHUI HASBHICTIO Ta pIiBHEM KpPUTHYHOCTI BHMOT, #AKi BiH BHCTaBISIE /IO
BUKOPHCTOBYBAaHHX JIAaHUX, 3T1JIHO IO MOJEINI

MA={D; O {Ai}j-1, .4} i1,..1

ne D; — BUI BHUMOTH 10 XapakTepucTuk (1 — BHI po3mOmiTy, 2 — HE3AICKHICTh, 3 —
30aJIaHCOBaHICTh CIIOCTEPEKEHbD, 4 — IIKajIa 3HAYCHB );

O — ouiHka piBHA KpuTHyHOCTI BMorn, O {0, 0.5, 1}, me 0 — BincyTHICTH BUMOT (OOMEXCHB ),
0.5 — mpuIyCTUMICTh MOPYIICHD, | — KPUTHYHICTB;

Ajj — j-i acniekt aprymenTaiii (1 — HassBHICTb IEPBUHHOTO OOMEKEHHS, 2 — METOM TOCSITHEHHS
pobacTHOCTi; 3 — MOCTYMHICTh MPOTPAMHOTO MPOAYKTY, IO pealidye Taki MeTOad; 4 — PH3HKU
BHKOPHCTAHHS METO/IB).

ApryMeHTOBaHI OIIIHKW, HaBelCHI nami B TaOn.l, HamalOTh MOXJIHMBICTE BHUKOPUCTAHHS
aHcamOieBoi mMozeni [1] B sikoCTi aganTHBHOI IOAO CTaHy MpeaMeTHOI obyacti sk npu GopMyBaHHI
IHAMKATOPIB 3a YMOB TJIHOOKO! HEBH3HAYCHOCTi, TaK 1 I JIarHOCTHKH MOTPEO y MOBTOPHOMY
HaBYaHHI MOJENI BUKOPHCTOBYBAaHOTO IHAMKATOPY (Ha OCHOBI CYTTEBOI BiIMIHHOCTI MK HOTOYHHUMH
Ta HABYAJILHUMH 3HAYCHHSMU BaroBUX KOCQII[IEHTIB JJIs SICMEHTIB aHCaMOJTI0 Ki1acu(ikaTopis).

Taba. 1 — Oyinku pigHsi KpUMUYHOCTI BUMO2 00 HABYANILHUX OAHUX 3 APSYMEHMAYIEI0

CIIOCTEPEXKEHb A3

BaiieciBcbkuii ki1acudikarop
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Bun po3noziny o3Hak 4;; | HesanexxHicTh 03HAK A2 30a1aHCOBaHICTh Tum 3HaYCHb A4
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o 0 0 0.5 0
D; |Heo0GximHicTh TOYHOT [purmymennas npo Hes6amancoBaHicTb Apnanraris Mogeni 10
cnenngikarii HE3AJEKHICTh 03HAK AaHUX MOYKE 3HU3UTH THIIIB JaHUX
HMOBIpHICHOT MOIEI SIKICTB Kiacugikarii
D, |Buxopucranas moxenelt | MonemoBaHHs Buxopucranas Bubip BigmoBigHUX
3MILIYBaHHS 3 IPOLIECOM | 3aJIe)KHOCTEH yepes anpiopHUX PO3MOALTIB, | HMOBIpPHICHUX
Hipixue, o 103BOJISIIOTH | 0araToBUMIpHI peryssipuzarii, PO3IOITIB LIS PI3HUX
JAHUM BU3Ha4YaTu GopMmy | po3noziau abo yMOBHi MacuTadyBaHHS JaHUX. | THIIIB O3HAK
PO3MOALTY 3aJISKHOCTI
Ds |Ilakeru B R, Taxi sik brms | Ilaker brms y R [Makeru R brms, caret [Maker brms y R
i DirichletProcess
Dy |MiHimanbHi BincyTHi; BpaxyBaHHs Pusuk BTpatu BincytHi
3aNIe)KHOCTEH MiABHUITye | iH(QOpPMAaTHBHOCTI depes
TOYHICTH MOJIEII MAacCIITal0yBaHHS
MeTtoa onopHuX BeKTOpiB SVM
o 0 0 0.5 0.5
D; |BincyTtHe; kiacuuHi BincyTHe; HEOOXiHICTE | YTIEpeIKEeHICTh 10 Uytnusuii 1o MaciuTady
NiHIHHI KIacu(iKaTopy | ONTHMI3amii MPH CIIBHIA | O1TBIT YHCICHHOTO KIIacy | O3HAK
HE MOXYTh €(DEKTHBHO KOpemsmii
PO3ALIUTH KIIacH
D; |Buxopucranns sapoBux | [IpoexryBanHs naHux y | BukopucranHs BaroBux | MacmraGyBaHHS DaHHX
GbyHKIIA s MIPOCTOPH BUILIOT KOeQiIieHTIB, METOIIB (HOpMaTizais,
MOJICTFOBaHHSI CKIIaJHUX | PO3MIPHOCTI 3a pecemiiary, SMOTE CTaHAapTU3aLlis)
HEJHIHHKUX 3aJIeKHOCTEH | JOTIOMOTOIO SAPOBUX
byHKIH
D3 |Ilaketu R e1071, Ilaketu R €071, ITaketn R DMwR, ROSE, |Ilaket R caret namae
kernlab, caret kernlab, caret caret IHCTPYMEHTH IS
peanizyrot SVM 3 MOTEPETHBOTO
PI3HUMHU sipamMu 00poOIeHHs JaHUX
Dy | MiHimManbHi; MeTO Hesnauni; BB mmie | MojxnuBa BTpaTta Hexputnuni oOMexxeHHs
CTIMKHIA O Pi3HUX Ha 00YUCITIOBATbHY iHpOPMATHBHOCTI
PO3IOAITIB CKJIAIHICTh
Bunaagxosmuii jic
o 0 0 0.5 0
D; |Bincythe BincyTae YrepemKeHicTb 10 Bincythe
OLJTBII YHCIICHHOTO KJIACY
D; |Hemnotpi6Hi BunanakoBuii BuOip o3Hak | 3MiHa Bar Kiacis, Henotpi6Hi
TIPH PO3LICTUICHHI PEeCEeMIDTiHT
3HIDKY€E BIUIMB KOpPEJIsii
D3 |Tlakeru R randomForest, ranger, randomForestSRC, imbalanced
D, |BincytHi BincytHi MosximBa BTpaTa Bincyrai
iHhOPMAaTHBHOCTI
Metoa Hal6aukgux cycigiB KNN
0 0 0.5 0.5 0.5
D; |Biacytre 3aiesXHOCTI 03HAK YnepemKeHicTs 10 UyTnuBicTh 10 MacmTaly
CIIOTBOPIOIOTH O1IIBII YUCIICHHOTO KJIacy | O3HaK
pe3ysbTaTu
D, |Hemotpi6Hi 3MeHIIeHHs po3MipHOCTI | Bukopucrannas BaroBux | Hopmadmizarmis,
(PCA, t-SNE) KOeQIIiEHTIB, METOIIB CTaHApTHU3AIIIS 03HAK
pECEMILTIHTY
D; |Ilaxeru R caret, ROSE, DMwR, kknn
Dy |MiHimanpHi MosxnuBa BTpaTa Brpata inpopmarusHocti | HeBipae maciitabyBaHHs
iHpOPMaTUBHOCTI 3MIIILY€E pe3yJbTaTh
JloricTuyHa perpecis
o 0 0.5 0.5 0.5
D; |BincyTtHe; HeHOD- MynbTHKOTIHEAPHICTh YrepemKeHicTh 10 ITorpeOye KOpeKTHOTO
MaJbHICTh PO3TOALTY MiX O3HaAKaMH OLITBII YHCTICHHOTO KJIacy | KOTyBaHHS
BIUIMBA€E Ha HAIINHICTD KaTeropiaJlbHUX 3MIHHUX
D; |Metomu Tpanchopmanii | BukirodeHHs kopensiid, | Bukopucranns Baroux | One-hot encoding, effect
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HAsBHOCTI BUKHIIB peryspu3altis pPECEMILTIHTY
D3 |Tlaker stats 3 dynkmiero glm() y R, maker caret
D, |MinimanbHi MosknuBa BTparta MosxnuBa BTparta HemnpasuibHe kogyBaHHs
iHpOPMaTUBHOCTI iHpOPMATHBHOCTI MOYKE 3HH3UTH TOYHICTh
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OPTIMIZING SKIN IMAGE SEGMENTATION
WITH FOURIER AND GRAPH-BASED METHODS

Kinmaxos E.B., Ilapdenenxo FO.B. / Kinshakov E.V., Parfenenko Yu., V.
CyMchrkuit gepxaBHui yHiBepcuteT / Sumy State University
40007, Cymu, Byi1. XapkiBcbka, 116,
E-mail: edikkinshakov(@gmail.com, yuliya p@cs.sumdu.edu.ua

This paper introduces advanced methods for skin disease image segmentation using the
Dermnet dataset, one of the largest resources in dermatology. Traditional approaches like
Watershed and thresholding often fail due to the complex textures, color variations, and noise
present in skin images. To address these challenges, novel techniques were proposed. First,
the Fourier transform reduces high-frequency noise, preparing images for segmentation. Then,
min-cut/max-flow graph algorithms minimize energy functions, enabling precise separation
of pathological and healthy areas. Additionally, a piecewise smooth approximation improves
boundary detection, refining segmentation results. Experiments demonstrated a 15% accuracy
improvement over traditional methods. Processing time was also significantly reduced,
enhancing the reliability and efficiency of automated diagnostic systems.

Keywords: segmentation, machine learning, image processing, skin diseases, Fourier
transform, graph algorithms, computational optimization, piecewise approximation.

Introduction and Problem Statement. Image segmentation for medical diagnostics,
particularly for skin diseases, poses challenges due to the complex textures, uneven
boundaries, and noise in affected areas. The Dermnet dataset, a rich resource for research,
highlights the limitations of traditional methods like thresholding and Watershed, which
struggle with accuracy. Key challenges include distinguishing healthy and pathological areas,
uneven illumination, and texture noise.

To address these issues, advanced methods have been proposed: Fourier transforms to
reduce noise, graph algorithms for precise boundary segmentation, and piecewise smooth
approximation for improved detection of pathological areas. This integrated approach
enhances accuracy and minimizes false positives, offering a significant improvement over
traditional algorithms.

Problem solution and Results. The first step in segmentation is preprocessing to remove noise
and artifacts affecting accuracy. High-frequency noise from uneven illumination, glare, and skin
texture is addressed using a Fourier transform, which filters out unwanted components in frequency
space. Formally, this can be written as:
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