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OueHKa KeBaTesbHOi 3¢(eKTUBHOCTU C NOMOLLbIO Qo
UCKYCCTBEHHOr0 MHTENNeKTa

H.E. JleBawos, A.B. l'ycbkos, A.A. OnenHukos, H.C. loMaLkeBny

Psi3aHCKUI rocyAapcTBEHHBIIH MeMLIMHCKMIA yHUBEpCUTET MMeHM akapeMuka W.M. MaBnoBa, PsasaHb, Poccuitckas ®epepaumns

AHHOTALIMA

06ocHoeaHue: UCKYCCTBEHHBIA MHTEJIIEKT — CMCTEMA, OCHOBaHHAs Ha MaLUMHHOM 0bydeHumn HelpoceTu. Ero cTpykTypa
HanOMWHAeT HepBHYI0 TKaHb, B Hell MPUCYTCTBYIOT «HEMPOHbl» — MaTeMaTMYeckue Kofbl. HeipoceTb MMeeT Tpu YpOBHS:
BXOAHOMW C/oii (MHdopMaLmMsa NOCTYNaeT B CUCTEMY), CKPbITbIN CNOi (MAET aHanM3 MHOTOMEpPHbIX AaHHBIX), BLIXOAHOW Ypo-
BeHb (cuCTeMa BbILAET 3aKNioyeHme). B coBpeMeHHbIX HEMpOHHBIX CETAX UCMONb3YEeTCs «MNepLenTpoH» — TOT e HEWpoH,
HO COCTOALLMIA M3 BOMBLLIOIO KONMYECTBa B3aMMOCBA3aHHbIX BXOAHBIX M CKPbITLIX CJI0EB, bnarofaps YeMy cucteMa cnocobHa
K caMo0by4eHuIo M aHanu3y HeNIMHeHbIX AaHHbIX, 0606LLeHNo 1 06paboTKe HEMOTHOM MH(DOPMaLMK, B TOM YUCTTE UCMONb3YA
MeTO[, MPOEKLMW Ha NAaTeHTHbIE CTPYKTYpbI.

Lless: co3paHue NporpaMMbl Ha OCHOBE aHanM3a MHOFOMEPHBIX AaHHbIX s ONpeLeneHns XeBaTelbHON 3QQeKTUBHOCTH
Ha 3Tanax NpoTe3upOoBaHMS.

Memoder: Ha Kadenpe opToneAMYecKoW cTOMaTonorum u optogoHTum B 2016 rogy bbina cospaHa M anpobupoBa-
Ha nporpamma Ans onpefeneHus xeBaTesbHOM 3QGHEKTUBHOCTM Ha OCHOBE aHanM3a LMGPOBLIX OKKITO3MOrpamM, nosy-
yaeMbIX MYyTEM CKaHWMPOBaHUS OTMeYaTKoB 3yb0B Ha MyacTMHKe BocKa. Pe3ynbTathl obpabartbiBalTcs MaTeMaTUYECKUMK
METOAaMM aHanM3a MHOrOMEpHbIX JaHHbIX C UCMOJb30BaHMEM METOAA MPOEKLMU Ha NaTeHTHbIe cTpyKTypbl (PLS-2), no-
3BOJISIOLLENO OLEHUTb B3aMMOCBA3b BEIMUMHbI EBATENIbHOW IQPEKTUBHOCTU C XapaKTEPUCTUKAMK NMNIOLLAAM U APKOCTH
obnacte, COOTBETCTBYHLUMX OKKIIIO3MOHHLIM KOHTaKTaM. [lporpaMma npoBOAMT CpaBHEHWe Pe3ynbTaToB M3MepeHUs
C 3TaNOHHbIMM OKKJTIO3WOrpaMMamMu B Base u BbIJAET 3aKiloyeHWe. B xofe mcnbiTaHuii Bbian NonyyeHbl CTaTUCTUYECKM
3HaumMble pe3ynbTaThl IQHEKTUBHOCTU paboTbl NPOrpamMMbl B CPaBHEHUM C TPALMLIMOHHBIMU XeBaTeNlbHbIMM npobamu.
B cBA3M ¢ aKTyanbHOCTbIO BHEAPEHWS MCKYCCTBEHHOMO MHTENJIEKTA B OPTOMNEAMYECKOE JieueHue Obino NPUHATO peLueHne
YCOBEpLLEHCTBOBATb METOAbI 00yYeHUs NporpaMMbl 411 06HOBNIEHUS UMEILLLEr0Cs MaccuBa 3TaNnoHHbIX AaHHbIX. HaunHas
¢ 2019 ropa K paHee MOMyYeHHbIM AaHHbIM bbinv Ao6aBneHbl 24 OKKNKO3WOrpaMMbl ¢ fedeKTaMu 3ybHbIX psaaoB oT 9
Ao 12 3ybos. Ha ocHoBe paclumpeHHoi 6a3bl faHHbLIX NporpamMMa npu aHanu3e OKKII03MorpaMMbl HOBOMO MaLMeHTa no-
3BOJISIET YUMTLIBATb paHee NojlyyeHHble C MOMOLLBIO XeBaTenbHon npabel B.H. Tpesybosa cTenenn uaMmeHenus adpdexTus-
HOCTM }eBaHMS NpU pasnyHbIX AedeKTax 3y6HbIX pALOB, @ TaKXKe CONOCTaBNATh 3TANIOHHbIE U MUHUMAJIBHO A0CTUraeMble
3HauyeHus xeBaTesbHON adderTuBHOCTU. Bepudukauus anroputMa nporpamMmbl NpoBoAUNIach UCCef0BaTeNsMU C Npu-
MEHEHWEM KNaccu4ecKoi xesaTenbHoi npobbl B.H. Tpe3yboBa. B KauecTBe eanHULbI M3MepPeHUS eBaTeNbHON 3 deK-
TMBHOCTU BbICTYNAET NPOLLEHTHBIN NOKA3aTelb.

Pesynemamel: HalifileHHble COYETaHMA NapaMeTpoB LMU(POBOr0 anroputMa OLEHKM JKeBaTeslbHOM 3Q(EKTUBHOCTM Mo-
3BONANM A0OUTLCA MOBLILIEHWS €ro TOYHOCTU B npefenax 4—6% no OTHOLIEHMIO K TPaAMLMOHHBIM JKeBaTembHbIM npobam
W.C. PybuHoBa 1 0.M. PsixoBcKoro.

3aknoyeHue: LMPPOBON aNropUTM OLIEHKM KeBaTeslbHOM 3PGEKTMBHOCTU NO3BOMAET DObICTPO M TOYHO OLEHMBATL €€
0e3 NpMMeHeHUs aHaNoroBbIX TPYAOEMKMX Mpab.

KnioueBble cnoBa: KeBaTesibHas Bq)d)EKTVIBHOCTb; OKKJI03MorpamMmma; aHanaum3; MHOromepHoe MaCIJJTaﬁMPOBaHVIE;
MaLLUHHbIN MHTENINEKT; CTOMATOJIorus; MCKYCCTBEHHbIVI WHTEJIIeKT.
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Assessment of chewing efficiency with artificial
intelligence

Nikita E. Levashov, Alexander V. Gus’kov, Aleksandr A. Oleynikov, Nikolai S. Domashkevich

Ryazan State Medical University named after academician I.P. Pavlov, Ryazan, Russian Federation

ABSTRACT

BACKGROUND: Artificial intelligence (Al) is a system based on machine learning of neural networks. Al structure resembles
nerve tissue, having the so called “neurons”, i.e. mathematical codes. A neural network has three levels, including the input
layer (information enters the system), the hidden layer (multidimensional data is analyzed), and the output layer (the system
generates conclusions). Current neural networks use a “perceptron”, i.e. a neuron consisting of a large number of interconnected
input and hidden layers, which makes the system capable of self-learning and analysis of non-linear data and generalization
and processing of incomplete information, including the method of projection onto latent structures.

AIM: To develope a program based on multivariate data analysis to determine the chewing efficiency at the stages of
prosthetics.

METHODS: In 2016, the Department of Orthopedic Dentistry and Orthodontics developed and tested a program for
determining chewing efficiency based on the analysis of digital occlusiograms obtained by scanning dental prints on a
wax plate. The results were processed by mathematical methods of multivariate data analysis using the projection on
latent structures (the partial least-squares [PLS-2] model), which allowed assessing the relationship between the value
of chewing efficiency and the area and brightness characteristics of the areas corresponding to occlusal contacts. The
program compared the measurement results with the reference occlusiograms in the database and gave a conclusion.
The experiments yielded statistically significant results for the efficiency of the program compared to traditional chewing
tests. Due to the relevance of implementing Al in orthopedic treatment, the decision was made to improve the training
methods of the program to update the existing array of reference data. Starting in 2019, 24 occlusiograms were added to the
previously received data with dental defects from 9 to 12 teeth. Using an expanded database, the program, when analyzing
the occlusiogram of a new patient, allowed to consider changes in chewing efficiency obtained earlier with the Trezubov
chewing test for various defects of the dentition and compare the reference and minimally achievable values of chewing
efficiency. The program algorithm was verified by the researchers using the classical Trezubov chewing test. Chewing
efficiency was measured as a percentage.

RESULTS: The obtained combinations of the digital algorithm parameters for assessing chewing efficiency resulted in
increased accuracy in the range of 4%—-6% compared to the traditional Rubinov and Ryakhovsky chewing tests.

CONCLUSIONS: A digital algorithm for assessing chewing efficiency allows for quick and accurate assessment without the
use of time-consuming analog tests.
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