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AHHOTALINA

06ocHoBaHue. [pUMeHsieMbIe B COBPEMEHHOI CTOMATOIOrMM NPOrpaMMHbIe BO3MOXHOCTU UCKYCCTBEHHOTO MHTEJIIEKTa CMo-
COBHbI CaMoCTOATENbHO NOA6MpPaTL OPTOMEAMYECKUE KOHCTPYKLMM UCXOLS M3 YCNOBUW NEYeHMsl, YCTaHaBAMBaTb AWarHo3
Mo AaHHbIM PEHTrEHOBCKOr0 WUCCe0BaHWA U WHTPAopanbHOrO0 CKaHMpOBaHWA uentocTel. HeiipoHHas ceTb B 0bnactu Ma-
LUMHHOrO 0By4eHUss — 3T0 MaTeMaTuueckas Mofenb, KoTopas paboTaeT no NpUHLMMY HEWPOHHOW CETU UBOTO OPraHWU3Ma
1 cnocobHa obpabaTbiBaTh BXOAHbIE CUrHabI B COOTBETCTBUM C BeCOBbIMM K03 duULMEHTaMK, NporycKas Ux Yepes onpege-
NEHHOE YMCno COEB U hOpMUPYS NPaBUIbHBIA OTBET Ha BbIX0AE, KOTOPLIA COOTBETCTBYET HEWPOHY BbIXOHOIO C/I0A C CaMbIM
BoMbLUMM 3HaueHMEM BYHKLMW aKTUBaLMK.

Lienb — co3aaHue HelipoHHOM ceTu, obecneunBaloLLeit NOMOLLb B NPUHSATUAM KITMHUYECKUX PELLEHWIA BO BPEMS COCTaB/IEHMS
OpTOMEAMHECKOr0 NNaHa IeYeHus.

Martepuansl u Metoapl. C ucnonb3oBaHWeM cpefbl nporpaMmupoBaHns Processing u C-nogobHoro A3bika nporpaMMupoBa-
HWA co3JaHa HelipoHHas ceTb. Ha atane obydyeHns ceTw onpefensnoch YACNO CKPbITbIX CNOEB, nogbupanca KoahpuumMeHT
0by4eHus U onpenensanoch KoIu4YecTso anox obyyeHmns. 06ydeHue ceT npom3soaunock MeTogoM obpaTHoro pacnpocTpaHe-
HWS OLLMOKM C NOMOLLbK BbIMUCIIEHUA CPeHEKBAApaTUIECKON OLWKMBKK ceTw, 06paTHOro pacnpoCTpaHeHNUs cUrHana no Hem-
POCETM M KOPPEKTUPOBKM BECOBbIX KO3 DULMEHTOB C YYETOM KO3 PULMEHTA 06yYeHMS.

BxogHbIM cnoeM (BEKTOpPOM) MOCAYXUAM KNMHUYecKWe ycnosus [1, 2]: cocTosHMe MonocTv pTa; anneproaHaMHes; pasnuy-
Hble NPOSABNEHMA KIIMHUYECKOI KapTUHbI (MHAEKC paspyLueHus NoBepXHOCTel 3yba, BUTanbHOCTb 3yboB U T.4.). PasMepHocTb
BbIXOAHOIO CNOS 3aBUCENIA OT KONIMYECTBA UCMOSb3YEMbIX KOHCTPYKLMIA U cocTaBnsana 19 HelpoHoB (npoTesbl: BiorenbHbli,
TEeNeCKONMYeCKMiA, NOKPbIBHOM, NNACTUHOYHBIA; MUKPOMpOTe3bl Mo Tuny: table-top, overlay, inlay n 1.4.).

BbIXOAHBIM CrOEM ABNANMCH ChEMHBIE U HECHEMHbIE MPOTE3bl, BLIGOP KOTOPbIX OCHOBLIBANCA Ha 3apaHee pa3paboTaHHOM
anropuTMe, OCHOBAHHOM Ha TaKMX KJIMHUYECKUX YCIOBUSIX, KaK:

* COCTOSIHME M KONMYECTBO COXPAHUBLLMXCS 3yDOB;

* WHOEKC paspyLLEHNUA OKKIIO3MOHHON NOBEPXHOCTY XeBaTesbHbIX 3y60B;

* KaccuuKauma KapuosHblx nonocten no bneky;

* MapadyHKUMM, anneproaHamHes [3, 4].

Pe3ynbratbl. PaspabotaH anroput™ AeicTBUA HeipoceTH, B KOTOPOM OT Bpaya HeobX0AMMO BBECTM [aHHble KIIMHUYECKON
KapTuHbI Noc/e ocMoTpa nosocTy pra. HeiipoceTb, CnocobCTByiOLLas NOMOLLM B NPUHATUM KITMHUYECKUX PELLIEHUH, B KaX0M
C/10e NPOBOAMIA MaTEMAaTUYECKME BbIYUCTEHUS, YMHOXAsA 3IEMEHTLI BXOJHOTO BEKTOPA (a BNOCNEACTBUM — KaM[oro cnos)
Ha BecoBble K03 duLMeHTbI (NoNyYeHHble B pe3yfibTate 00y4eHWs HeMPOHHOI ceTH), AobaBnAna cMeLLeHue (Ans NonagaHus
pe3ynbTatoB B 06/1aCTb BbIMUCIEHNA DYHKLWM aKTUBaLWK), NONYYEHHBI pe3ynbTaT NpoBoauUNCca Yepe3 BYHKUMI0 aKTUBaLMK
(Sigmoid, ReLu), Bbibupas BbIXOLHOI HEHAPOH C CaMbIM 6OMBLUMM pe3ynbTaToM U NPOrHO3vpys Haubonee NOLXOAALLYH KOH-
CTpyKuwmio [5, 6].

3akniouenne. Takum 0bpa3oM, paspaboTaHHas HEMpOCETb CNOcoBHa Npeanarath KAMHUYECKM 060CHOBaHHbIE BapuaHThI Op-
TOMEeMYECKOr0 NaHa NeYeHUs B UHAMBMAYANbHBIX CUTYaLMAX C YYETOM BO3MOXKHOCTU NPUMEHEHUS Pa3fIMyHbIX BUAOB NpO-
Te30B.

Kniouesble cn1oBa: NOMOLLb B MPUHATUM KSIMHUYECKNX PELLEHMIA; UCKYCCTBEHHBIA MHTEIIEKT; HEPOHHAA CeTb; NPOTe3HbIe
KOHCTPYKLMW; OPTOMEAMNYECKas SIeyeHme.
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ABSTRACT

BACKGROUND: Artificial intelligence software used in contemporary dentistry is capable of autonomously selecting prosthetic
structures based on treatment conditions, establishing a diagnosis based on X-ray and intraoral jaw scanning data. A neural
network in the field of machine learning is a mathematical model that employs the principles of a neural network found in living
organisms. It is capable of processing input signals in accordance with weight coefficients, passing them through a specific
number of layers, and forming the correct answer at the output. This answer corresponds to the neuron of the output layer with
the highest value of the activation function.

AIM: The aim of the study was to develop a neural network for clinical decision making in orthopedic treatment planning.
MATERIALS AND METHODS: A neural network was constructed using the Processing programming environment and a C-like
programming language. At the stage of network training, the number of hidden layers was determined, the training coefficient
was selected, and the number of training epochs was determined. The network was trained using the backpropagation of error
method, which involved calculating the root-mean-square error of the network, backpropagating the signal through the neural
network, and adjusting the weighting coefficients in consideration of the learning coefficient.

The input layer (vector) comprised clinical conditions [1, 2]: oral cavity condition, allergoanamnesis, and various manifestations
of the clinical picture (index of destruction of tooth surfaces, vitality of teeth, etc.). The dimensionality of the output layer was
dependent on the number of constructions used and amounted to 19 neurons (prostheses including burette, telescopic, cover,
plate; microprostheses by type such as table-top, overlay, and inlay).

The output layer consisted of removable and fixed prostheses, the selection of which was based on a pre-designed algorithm.
This algorithm was based on the following clinical conditions:

« Condition and number of teeth retained

« Index of destruction of the occlusal surface of masticatory teeth

« Black's classification of carious cavities

« Parafunctions, allergic history [3, 4].

RESULTS: A neural network algorithm was developed in which a physician was required to input clinical data following an oral
examination. The neural network, which facilitates clinical decision-making assistance, performs mathematical calculations in
each layer, multiplying the elements of the input vector (and subsequently, each layer) by weighting coefficients (obtained as
a result of training the neural network), and adding a bias. In order to obtain the results in the area of the activation function
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calculation, the obtained result was conducted through the activation function (Sigmoid, ReLu), selecting the output neuron with
the largest result and predicting the most appropriate design [5, 6].

CONCLUSIONS: Consequently, the developed neural network is capable of proposing clinically justified variations of orthopedic
treatment plans in individual cases, taking into account the potential use of different prostheses.

Keywords: assistance in making clinical decisions; artificial intelligence; neural network; prosthetic structures; orthopedic

treatment.
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