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AHHOTALINA

06ocHoBaHMe. B HacTosLee BpeMs UCKYCCTBEHHbI MHTENNEKT B BUAE UCKYCCTBEHHBIX HEMPOHHBIX CETEN aKTUBHO BHeLpS-
€TCA B pa3nuuHble chepbl HALLEN KW3HW, B TOM YUC/E U B MeAMUMHY. B 4acTHOCTU, B OTOPUHONAPUHIONIOMMM UCKYCCTBEH-
Hble HEeipOHHbIE CETU UCMONb3YIOT U306paXeHus, NoMTy4eHHbIe NPU 3HA0CKONMYECKOM obcnefj0BaHUM NaLMeHToB (HanpuMep,
npu BupgeonapuHrockonuu) [1-3] WHTepnpeTtaums napuHrocKonMYecKon KapTUHbI 3a4acTylo NpeAcTaBAseT 3HauMTeNbHbIE
TPYLHOCTM 1S NPAKTMYECKOr0 BPaya, 4T0 CHUMXAET YacToTy BbISBNIEHUA NPeApaKoBbIx 3aboneBaHuWi ropTalu 1 cnocobeTay-
€T pOCTy uYMcna nauueHToB ¢ pakoM roptamu lII-1V ctagum [4, 5] 310 onpefenseT BaXHOCTb CBOEBPEMEHHOMO MPOBEAEHMS
W NpaBU/bHON MHTEPNpPETALMM Pe3ysibTaToB 3HAOCKOMNMYECKOro 06cnesoBaHWA NaUMeHToB ¢ 3aboneBaHuaMK ropTtaHu. Uc-
KYCCTBEHHbIE HEMPOHHbIE CETM MOTYT ObITb NPUMEHEHBI NS aHaNM3a pe3yNbTaToB BUAEONAPMHIOCKONUK, NPe0CTaBNAsA Lo-
MoJHUTENbHbIE MOACKA3KKM Bpayy, UTO MOXET MOMOYb MOBLICUTH TOYHOCTb AUArHOCTUKW U CHU3UTb PUCK OLLMEKM [6, 7].

Lleno — paspaboTka 1 0by4eHne MCKYCCTBEHHOW HEMPOHHOI CETU IS pacno3HaBaHWs XapaKTepHbIX NMPU3HaKoB 0bpa3oBa-
HWI ¥ BapUaHTOB HOPMbI FOPTaHM!.

Marepuanbl u MeTogbl. PaboTa BhinosHeHa B paMKax rpaHTa MocKOBCKOr0 LEHTPa MHHOBALMOHHBIX TEXHOMOMUIA B 3ApaBo-
oxpaHenun Ne 2112-1/22 «Mcnonb3oBaHue HelipoceTy (anropUTMOB UCKYCCTBEHHOTO MHTESNIEKTA) AN KOHTPONS W NOBbILLE-
HWA KayecTBa AMarHOCTMKW U NeYeHuUs 3aboneBaHuii CTPYKTYP ropTaHmM U yxa Ha ocHose LudpoBoi TexHonorum». B npouecce
paboTbl NpUMeHANUCb MeToAbl cbopa AaHHbIX, He0bX0AMMBIX ANiA co3faHus doTobaHKa (gataceta) MeAMLMHCKMX M306pa-
JKEHWIA, NOTYYEHHbIX NPU BUAEONAPUHIOCKONWM; METOAbI Pa3METKU AaHHbIX A GopMUpPOBaHWUA 4aTaceToB MO OTAENbHBIM
HO30/10rMAM 1 rpynnaM 3aboneBaHuii; METOL KOHCUAMYMa; MeTo[bl aHanu3a TOYHOCTM Pacno3HaBaHWa W KnaccuduKaumm
UMdPOBbLIX IHAOCKONMUYECKUX CHUMKOB; METobl 06y4eHNs KnaccUdUKaLMOHHBIX HEMPOHHBIX CETEM.

B utore 15 06y4eHus MCKYCCTBEHHOM HEMPOHHOM ceTW Bbin coBpaH, pa3MeyeH 1 3arpyKeH AataceT, COCTOALMIA U3 1471 cCHUM-
Ka roptaHu B uudposbIx popmatax (jpg, bmp). Cpeam Hux Ha obpa3oBaHme roptanu npuwwnock 410 usobpaxeHnin, Ha Bapu-
aHTbl HopMbl — 1061 cHuMok. [lanee 6bino npoBeAeHO 0byyeHWe HEMpOCETU U TECTUPOBaHWE €€ C LieNbio pacrno3HaBaHus
MPM3HaKOB HOpPMbI M 06pa30BaHuI FOPTaHy.

Pe3synbTarthl. (1o pe3ynbTataM TECTUPOBAHUS UCKYCCTBEHHOM HEMPOHHOM ceTh Bbina chopMupoBaHa MaTpuLia HETOYHOCTEW,
PaccyMTaHo 3Ha4eHWe TOYHOCTU Pacno3HaBaHWs, PaccuMUTaHbl NOKa3aTenu KayecTsa paboTbl Mogenu, noctpoeHa ROC-kpuBas.
Pa3spaboTaHHast 1 06y4eHHas WCKYCCTBEHHas HEMPOHHAA CeTb NPOLEMOHCTPUpPOBana To4YHOCTb 86% B pacno3HaBaHWM Npu-
3HaKoB 06pa3oBaHuii U HOPMbI FOPTaHM.

3aksioyeHue. lpoBeaéHHOE UCCNefoBaHWE AEMOHCTPUPYET, YTo 06yyeHHas UCKYCCTBEHHas HEPOHHas CETb MOXET AocTa-
TOYHO YCMELUHO pa3nnyatb NPU3HaKKU HOPMbI 1 06pa30BaHNI rOpTaHK Ha 3HAOCKonuyeckux doTorpadusax. Mpu ganbHeweM
06y4eHUn HeMpoCeTU U AOCTUNEHWUM BbICOKOM TOYHOCTW [aHHYI0 TEXHONOMMK0 BO3MOXHO NMPUMEHUTb B KITMHUYECKOMN MpaK-
TUKE B Ka4yecTBe MOMOLLHWUKA B MHTEPMPETALMM NapUHTOCKOMMYECKUX M300PaKeHU A U paHHel AWUarHoCTUKM obpa3oBaHui
rOpTaHu, a TaKKe [ KOHTPONS M NOBbILIEHMS Ka4ecTBa AMarHOCTUKY U fiedeHmns 3aboneBaHuii ropsia, Hoca W yLen BpaYamm
MepPBUYHOTO 3BEHA.

KnioueBble cnoBa: rOpPTaHb; 06paBOBaHME rOpTaHU; HOpPMa ropTaHu; HEﬁPOCETb; MCKYCCTBEHHbIﬁ MHTEJITEKT.
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ABSTRACT

BACKGROUND: Currently, artificial intelligence in the form of artificial neural networks is being actively implemented in a
number of areas of our lives, including medicine. In particular, in otorhinolaryngology, artificial neural networks are used
to analyze images obtained during endoscopic examinations of patients (e.g., videolaryngoscopy) [1-3]. The interpretation
of laryngoscopic images often presents significant difficulties for practicing physicians, which reduces the frequency
of detection of precancerous laryngeal diseases and contributes to the increase in the number of patients with stage Ill-
IV laryngeal cancer [4, 5]. This underscores the significance of prompt performance and accurate interpretation of the findings
of endoscopic examinations of patients with laryngeal disorders. Artificial neural networks can be employed to analyze the
results of videolaryngoscopy, furnishing the physician with supplementary information that can enhance diagnostic accuracy
and diminish the probability of error [6, 7].

AIM: The study aims to develop and train an artificial neural network for recognizing characteristic features of laryngeal
neoplasms and variants of laryngeal normality.

MATERIALS AND METHODS: The study was conducted under the grant of the Moscow Center for Innovative Technologies in
Healthcare (grant No. 2112-1/22) entitled “Using Neural Networks (Artificial Intelligence Algorithms) for Control and Improving
the Quality of Diagnosis and Treatment of Diseases of Laryngeal and Ear Structures through Digital Technologies”.The following
methods were used during the course of the study: data collection for the creation of a photobank (dataset) of medical images
obtained during videolaryngoscopy; data partitioning for the formation of datasets for individual nosologies and groups of
diseases; the method of consilium; analysis of the accuracy of recognition and classification of digital endoscopic images; and
training of classification neural networks.

Consequently, a dataset comprising 1,471 laryngeal images in digital formats (JPEG, BMP) was assembled, labelled, and
uploaded for the purpose of training the artificial neural network. Of the total number of images, 410 were classified as
pertaining to laryngeal formation, while 1061 were classified as variants of normality. Subsequently, the neural network was
trained and tested to identify the signs of normal and laryngeal masses.
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RESULTS: The results of the testing of the artificial neural network indicated the formation of an inaccuracy matrix, the calculation
of the value of recognition accuracy, the calculation of the quality indicators of the model performance, and the construction of
the ROC curve. The developed and trained artificial neural network demonstrated an accuracy of 86% in recognizing the signs
of laryngeal masses and norms.

CONCLUSIONS: This study demonstrates that a trained artificial neural network can successfully distinguish between signs
of normal and laryngeal masses in endoscopic photographs. With further training of the neural network and achievement of
high accuracy, this technology can be used in clinical practice as an assistant in the interpretation of laryngoscopic images and
early diagnosis of laryngeal masses. It can also be employed to control and improve the quality of diagnosis and treatment of

diseases of the throat, nose, and ears by primary care physicians.

Keywords: larynx; benign laryngeal tumor; vocal fold normality; neural network; artificial intelligence.
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